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Abstract 

This study has three main purposes, including (1) to develop components for measuring 

information and communication technology (lCT) literacy of undergraduate students in the 21st century, 

(2) to develop items for an item bank of the ICT literacy of the undergraduate students in the 21st 

century, and (3) to develop and examine the quality of a computerized adaptive testing (CAT) system for 

measuring the ICT literacy of the undergraduate students in the 21st century. Researchers designed 

research procedures including 5 phrases: First phrase was developing the components of ICT literacy for 

the 21st century; Second phrase was developing items and an item bank for measuring the ICT literacy for 

the 21st century; Third phrase was developing a CAT system for measuring the ICT literacy for the 21st 

century; Forth phrase was piloting the CAT system; and Fifth phrase was examining the quality of the CAT 

system. Oata was collected from 1,672 undergraduate students for the piloting and 217 students for 

testing the system. All participants attended public universities in Bangkok. The data were analyzed 

qualitatively and quantitatively including content analysis, descriptive analysis, t-test, and classical test 

theory and item response theory modeling. The results were described as follows. 

(1) There were five components of the ICT literacy including (1) Information accessibility, (2) 

Information management, (3) Information integration, (4) Information evaluation, and (5) Information 

communication. 

(2) There were 260 Initial ICT literacy items created according to the definitions of the five 

components (52 items each). Most initial items (79.61%) showed content validity evidence by content 

expert judgment. After the item reviSion, the items were assembled to ten test forms and their Cronbach 

reliabilities ranged between .550 and .725. Two-parameter item response models were best fit for all test 

forms. The revised 212 items (with a mean of item difficulty parameters of .18 and a mean of item 

discrimination parameters of .70) qualified according to item quality criterions and stored in the item bank 

of CAT system. This means that overall the difficulty and discrimination of qualified items were 

moderate. 

(3) The CAT system was designed for online purpose using PHP. The system had four stages: (1) 

Registration, (2) Test assembly design, (3) Test delivery, including parameter estimation, item selection, 

and test termination, and (4) Test score report. Accompanying manuals of the CAT system were provided 

for users and system administers. 

(4) The results from piloting the CAT system showed that both female and male students in 

social sciences and science had the lowest mean scores on the information management component. 

However, females had the highest mean score on the information communication component, while 

males had the highest one on the information accessibility component. 

(5) The CAT system was evaluated by a group of experts about its utility, practical uses, 

appropriateness, and accuracy. The evaluation results showed that the quality of the system reached the 

highest levels for all aspects. Moreover, the students were satisfied the functions of CAT system in 

aspects of good display, easy-to-use design, and high performance. 
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bfl1el'lhCJtJ'!I')mm1lJ~1lJSjm~m~n~~nI'H~CJ'Ufl'UP1mjj~~ 21 (2552) 1~Pin~1bb6't~~1IlJ'U1 
j~'U'UmjPin~1~'U~1.fl1CJ1~~e:d1 "Vi'n~~bb'Vi.:JP1mjj~~ 21" (21 

st 
Century SkiLLs) ~.:JSjFn1~bbl'lmh'l~1n 

j~'U'UmjPin~1b~lJel~1'l~'Ub:U.:J j~'U'UmjPin~1bb'U'U1'VIl.ld 1l.lbV1CJ'lbb~l.l'l'lJjj6't bi11'V1lJ1 CJ1'Unl'ib~CJ'U~ bL~l'1tl'l 
•• \J 

Sj mjU6't n~.:J Aru~n~ru~vl~'l8'U1'Utl'U1AI'l bb6't~Vi'!"1'Ufl ~vl~1 '1..1 mjb~CJ'U~v!h CJ v1'U~1'U"Uel'lVl~n"'l'lj~~bu'U~ 
\J , \J 4.1 \J 

Ai1lJ~ Vi'n~~ mj bA1 j'V'H'l'U bu'l bb6't~ mj CJ ellJ1'UA rurh1'U'1ii I'l ~1'U mjtlj~bi1'Uc.J6't dJ'Unl'~uj~ bi1'U 
\J • 

m~'U1'Umjb~CJ'U~'lJel.:J~\~tJ'Ubb~6't ~fl'U bb6't~fljuCJ1'U~1'U~btJ'U,rn~IIlJ'U1jU bb'U'Umjb~CJ'U mj~ nVi'n~~ ~~n 
" \J " \J d.I" " 

1-U ICT bb6't~~'Ubl'lu1bij(9)btJ'U1'i'1·lhmh·1qJ1'Umj"'u'U (Dede, 2009; Longworth, 2003) m~n~111~11 

Vi'n~~bb'Vi'lP11'l1jj~~ 21 'li1ml'l~mJfl11lJ'I"l~ellJ1~bbn~\~CJ'U lV1CJ!Jn1~~b~EJ'U~~nRVI L~tJ'U1 vi1'l1'U bbntlru'VIl 
\I "\J " ILl 

~tl?l11 bb6'td1lJljBvil'l1'Un\J~~'U1~tl~I.:J:WUj~~'Vl5m'Y'l1U(9)6'ttlVl'1iil'l ~'l1'UFn1lJLb(9)n~I.:J'Vll.:J111lJ'U511lJbb6't~
'U 

i~'1ii 1'l~'VI6'tln'VI6't1 CJ bb6't~?lllJ11rl~ tl"'1j~1 CJ.n1~1~'U~1l.l1 'lim ~1B.:Jnn~1v1 'I"l~ulJ~'l:WFnllJ1v1'U~1'U 
"' \J .... 

'Vmv11'Umjb~'U b!"1j~~n~ 5jil~ bb6't~m1tl1~nu'Uil~mj (BeLLanca & Brandt, 2010) 1V1f.JmB'Un11b~CJ'U1 
.... • \J 

'UB'lVi'n~~bb'Vi.:J!"11'l111~~ 21 1~bb'tj'lBBmtJ'U 2 ~1'U ~B ~1'U~.J6'tm1b~CJ'U~"Utl'l~b~CJ'U tJj~nel'Uv11CJ?ll1~i'll1
'II 'II 

'VI~n (m~1B'ln'1~ .fl1"e11611AqJ"UB'l16'tn Pi6'tU~ Aru\P\!"11?1l'l1 b!"11"e1,}1!"11?1(9)1i'VlCJI!"11?l1'l1 JJi1!"11?1l'l1 

.1"''' ~ .1 ':<1'" d .. ) .., ( " d 'I "" '" 
u1~11'l!"11?1(9)1 bb6't~nl1unfl1tJ'l bb6't ~A11lJb u'U'Y'l6'tblJB.:J'VlVl ,flru6'tn"elru~ fl11lJ1L1tl'l ~6'tn fl11lJ1V!1'U011L'l'U. " " 
bP11"e1~il~ 51il~ bb6't~01jbtJ'U~tJ1~nB'Un11 fl11lJ~v11'U011bU'U'Y'l6'tb:Wel'l~~ fl11lJ~v11'U"'''Um'l''l bb6't~fl11lJ~ 

cd , '\J \J ", \I 

v11'U~'l bnVl~tllJ), Vi'n"el~v11'Um1 b~ CJ'U~bb6't~'U11'l m1lJ (FnllJRVI ?l11'l"'11Rbb6't~'U1(9)mjlJ nl1RVlB ~1'l:W 
'II 

i~11ruqJ1rubb6't~m1bbntlqJ'VI1 bb6't~nlj~el?l1j Lb6't~FnllJ~1lJ:WB), Vi'n~~"'11"''Ub 'Vl!"1 ~mb6't~ b'Vlfll '1..1 16't~ 
ILl'" ILl V ~ cv IJ' 1 1 .. . d) . ILl Q~

('Vln"el~V11'U?l116'1'UL 'Vl!"1 'Vln"el~V11'U"'rJ Lb6't~Vln"el~V!1'UbVlfl '1..1 6't EJ6'I 11"''1..1 LVlP1LL6't-:::m16'1tl?l11 LL6't~Vl n"el~'ll1 I'l 

Lb6't~m~'I"l (fl11lJVVlVl~'U bL6't ~m1lJ"'1lJ11(11'Um1U1'U~h m1~b~lJbb6't~ 011 f11tl'UVlbb6'tI'l'U LB'l1~ Vi'n~~~l'U 
• \J 

~'lfllJ LL6't~Vi'n"el~-ifllJ11IlJ'U 5jjlJ n 1 1:Wc.J 6't'l1'U LL6't ~ fl1 llJ1'U ~V1'llrJ'U m1 ~6'Iel'U1~ Lb6't ~m1 ~~111 bb6't ~ fl11lJ 
\J 

1'U~V1'lltl'U) bb6't~~1'U1~'U'U6'lii\J6'I'U'UflI1P1n"el1 tJj~nrJ'U~1CJ lJ1m~1'Un11L~CJ'Un'UP1m1j"elvl 21 mj
• .. 'II 

U1~Li1'Uc.J6'tVi'n"el~m1b~CJ'Un'U!"1mj1"e1vl 21 VI~m1mbb6't~i5fll'~6'Iu'U1'UP1m11"e1vl 21 O11~1IlJ'Uli'll1'1i'l"l1'U 
'II \J 


d "'!;'l..(

!"1l'l111"e1'Vl 21 bb"~'U1jCJ1fl1!"1nI'H1CJ'U1 ~'U!"1l'l111"e1'Vl 21 

\J 

tl~ ~U'U16'tn:w m1 btJ~ EJ'U Lb U6't'lrJ ~1'lj1V1b~1 1I1lEJtl~~EJVI\l'l~:Wfl11lJ~1 AqJ1'Um11-if'1ii 1'l1'U~fl 
tl~~U'Ufltl6'l116'1'ULVlP1 ~mL6't~LVlfl1'U16't~ ~'l6'luVlA~u.:Jn'UVi'n"el~m1L~CJ'UTI 'U!"1\9l111"e1vl 21 vl:WflI1bboJ'lVi'n"el~ 

• 'II 

tl um tJ 'U ~1'1..1 6'1116'1'1..1 bVl!"1 ~e:J LL6't ~ LVlflL'1..116't V~l'V1-r'U v11 '1..1 6'I1j "''1..1 L'Vl!"1l.l•'l bU'U n 11 L-ifl ~'l6'l11?1'U bVl P1 u~l'lSj 
U1~~'Vl5m'l"l bb6't~tJ1~~'Vl5c.J 6't ilVi'n"el~1'1..1 m1tJ1~ bi1'U?ll'j?l'UbVl!"1 ?l1lJl1rl1-U?llj?l'ULVl!"11~tl~1'l(1n~el'lbL6't~

\J 

6'I11'l?l1jR ~1'V1-r'Uv11'U~m.J'l b U'Ufl11lJb -iflhlloUelfl11lJ~1 n~tl:W~V1l.l'lVllJ1CJu~11 :Wfl11lJboUlh 1'U~~CJ51jlJ
" '" 1"d • "''' 'I 'I .. d,,, i " or or ..

bb6't~n!l'VIlJ1CJ1'Um1b 'Ulrl'l bL6't~ '116'ltl ?l1'V1j'UVll'UbVlfl b'1..1 ~6't CJ6'll1?1'UL'Vl!"1LL6't~n1j"'tJ"'11~'l b'U'Ufn';i "'1m~A b".mw 
btJ'Ubfl~B.:Jilel1 'U m1i~CJ ~V1 flI1 tJ1~ blJ'U bL6't~~V1virJ~rJ6'l1j?llj?l'ULVl!"1lPll'l '1 j1lJ~.:Jn111-1fb'Vlfll'1..116'tv~ ~Vi'6't 
b'li'U fl ellJoW1 bl'ltl1' PDAs nTH-ifl (1'l bA1el~1 tJ~'l AlJtlel'U16't11u~1 'l bVllJ1 ~6'IlJ bb~ ~ fl1j~\1l fl1 j '\Jj rul fl1j

\J 

Uj~ blJ'W bb6't ~6'I-rl'l6'l1jR6'll1~'UbVlf'l b~tlUj~1CJ'lloJVll'lv11'Ub!"11"e1~n~ 'U un~lndEi''l~e:J'lfhu'l ~'l~~CJ5jjlJ bb6't~ .... 

n!l'VIlJ1CJ~1'l11'Ufl11boUl(1'l bb6't~1-if'l1'Ub'VlflL'UL6't~6'\116'1'Ub'Vl!"1 (Partnership for 21st Century SkiLLs, 2007) 
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~l'Vl-rUYln'l':l~n1'H~tJ'U-n'UPlm~~'l':I~ 21 ~l'U"l~~'UbVlI'l ~B bb(l~ bVIAL'UL(I~~l~~'UbVll'lbb(l~n1~
'\J 

~mn~ ijtl~~b~'U~'lbU'U~,jl~'Uhl ABtl~~b~'U~l'UbVIAL'Ul(1V~l~~'UbVll'lbb(l~n1'~~B"l~ (information and 

communication technology: leT) tl1~nBunutl1~bVlI'11V1l:.1fh"'~nl1b-lil~~Atl1~bVll'llVltJ 4.0 ~~lii'm1off 
bVlAl'U1(1 ~~l~~'UbVll'lbb(l~m1~B~111'Um1-uubfl~B'U bb(l~b~B1~bb'U1V11~m1~lb-W'U~l'U~l'ULVlfll 'UL(lv 

~ 1~~'UbYll'lbb(l~ m~~B~l1U11(111iHltl ~~a~A ~~l~iin1'~~Vl~~ m~Yl~1~~~Yl(l b~mm'l':l~n"'il bb(l~"'~fll.l~'U, , ... 
b~B1~~BVlfl~B~nUbb\J1Vl1~n11oUUbfl~B'Utl1~bYll'll Ylm -lil~tJA 4.0 "'illn-liBl.I(lvi'~ mh1"'il~b~'U1~11bVIAL'U1(1 V 

'\J' '\J 

~11a'UbVlf'l bb(l~ m~~B~11 OCT) b\J'U~~~l b u'U1 'Un1~~\9lJ'Ultl1~ L Yll'l vi'~J'U~~fI11iin111VlYln'l':l~~1'U 
L YlAl 'Ul(1~~1~~'UWlI'lLb(l~n11~B~11 b~mU'Un11blil~VlJmll.1Vf~BlJ1'Um1~\9lJ'UluAmm1'U1~vi'uBVllJi'ln'l':l1, , 
'1J tJ~tl ~~ b Yll'l1 ~iimllJ1mllJ b-lil1 'U bVlfll 'U1(1 fJG'!l~~'UbVlf'lbL(I~ n11~tJ~1 ~ bb(l~"t'l1tJlJUlm llJ-rttlHl'Um1 

'\J '\J 

v ~ d QI 1t1t1 u '1 d Q.I I q .., QJ.::.,v QJ Q..I QJ

V'l(;l.J'Ul I"ln'l':ll bb(l~1"'il1:.l bV'lBV'l \9lJ'Ul u1~bVlf'l 'Vlm1V1'Um~ bb~ b(ln "1!~Vln'l':l~Vl~ nm1lJmllJaBVlfl(ltJ~nu Vln'l':l~ 

m1b~tJ'Un'Ul'lm~1'l':1~ 21 ~1'Ual1~'UbVlf'l ~B bb(l~bVlfll'U1(1~G'!11a'UbVlf'lLb(l~m1~B~1 1 vi'~J'Un111VlYln'l':l~ 
'\J 

~1 'U LVI fll 'U1 (I ~ ~1 1 ~ 'U b Vll'l bL (I ~ n1~ ~ tJ ~ 1 ~ ~~ b U 'U ~ ~ -oJ 1 b U 'U ~1 'Vl-rU n 1 1 Pi n 'l':I11'U 1 ~ vi'U lJ 'Vll1 VI tJ 1 iICJ 

(Educational Testing Service, 2002) b~B~"'illn~b~tJ'UI'i'B~1offbVlfll'UL(lffi'Um1Pin'l':llA'Ufll1bb(l~~(;l.J'U1B~A 
m1lJVvnh B~IiI(lBVl L1(11 'Vlln~b~I:.I'U'1J1VlYln'l':l~n1~1-li~1'Ub Vlfll'U 1(1 fJ~11~'UbVll'lbb(l~m1~BG'!11 Bl"'ilVj,1~ 
~b~tJ'U1J.!~lm1f.)f1VlA'ULb(l~~\9lJ'Ul'Ul\llm1lJbb(l~fI11lJn 'VIJ.!" l~ ~1m 'Vl1il.Q~~m1ij m11VlYln'l':l~m11-li~1'U 
'U 'U I " 

bYlfll'U1(1 ~~11~'UbYll'lbb(l~ m1~tJ~1~~'U b~Btl1~ bi1'U~b~ l:.I'Uiliifl11lJV'l~BlJri tJ'U"'ilU m1Pin'l':ll bb(l ~~llJ11f.)U1 
fl11lJ~~1'UbVlfll'U1(1 V~l~~'UbYlI'lLLl;l~ m1~Bal11tltl1~ CJ n (Pl1-ut'U m~tl1~ntJueJ1~V'l'VIil~"'ilUm1Pin'l':lltlltJ 1 tl

'\J , 

m1i'ln'l':l1n111VlYln'l':l~~l'UbVI fll'U1(1 ~G'!1~G'!'UbYlf'l bb(l~ m1~Bm11~ii~l'U1~1:.I~~(;l.J'Ul bbUU1Vl/LLuu 
oQ. QJ II '1'1 4 d tJq ~1 QJ ~ ~~ 1.b ~ blJ'U Yl n'l':l~ Vl1'U bYl A b'U b(l CJG'!11G'!'U b Vll'l bb(l~ fl11aB al ~ '1JB~ m~CJ'UYl~ 'U1~ VlU fl11 1"1 n'l':ll'1J'UV'l'U ~1 'Ubb(l~

'\J ... 

" ~ d.. "'1 v" "':; ,,'" ~I " tl'" d<J "" '" tl ...~~VlUB VllJl"l n'l':ll bmB~lJBYl '1J1 VllJYl~ bb UU1 VlYl b u'U'1JBaBU Lb(l ~ bb UU 1~ blJ'U11 CJ n1 1Yl b'VI m11:.1'U 1 ~ blJ 'U 
, '\J 

liI'UbtJ~~ii~~ bb Utl'vil(1~1'Um~Vll'l':1Lb(l~bbuu'Vj,1'UflBlJvh b(PlB11VlCJvVlB~Atl1~nBu'1JB~Vln'l':l~ ~l'UbVlfll'UL(lv 

d "'l"~ ... ~~ 1" tJ d.. "', .. ~ ~ 
~11G'!'UbYlf'1bb(l~nl1~B~11 IiI1lJYl Vl!"1 n'l':ll bbl;l ~~~ bfl11~'VI'1J"U n11 '1J1 bL UULmmlJBYl(:.Jl'UlJ1lJYl~"'ilVlbb'1J~ bb(l~

'\J , 

"'ilVl ~ B'U~bLIiI n(;h~ n'U fl111-if Lb UU1VlYlf1'l':1~ ~1'U bYlfll'U1(1~al1G'!'UbVlI'l bb(l ~fl11~BG'!11'1JB~~b~I:./'I.J~ n11 fl111-if 
, '\J 

bb U U tJ ~ ~ biJ"U iii 'U b B ~ b~ tJ '1 "'ill n ·'li1 CJ (I 1'1 n 1 1 iii B U IiIllJ fl11lJ Iii'B '1 n 1 'l '1J tJ '1 ~'1 fllJ vi11-xl~-li B lJ (I 1~ iii 'l'l n U 
'\J 

fl11lJ~llJl'lf.)~ bb Vf"'il~~'1JB'l ~~BU ~1'Un1'l1-if'ltJ bb UUm~Vll'l':1Lb(l~ABlJ~1 bliltJ1n~"UmJnUU"'il~I:.IfI11lJ'W1BlJ 
'\J '\J '\J 

bLtll bb U U 1 Vl~vil1 'U 'ltJ fl BlJ ~1 bl'lB1 Bl"'il1~btJ~ CJU1'U ~l'U '1JB 'l nl1U ~ ru 1 n 1 1 n1 11bfl11~~ bb (I ~ n 1 'lUlltJ 
'\J '\J • 

~1~" ''1 1 d 1"d tl V 

tl'l~EJnlil '1JbVlmnfl11 bVlmu"t'll~ 'UL'lB'lm~ '1Jb'WBm~YlVlaBUbbUU ~Ub'VIlJl~ (computerized adaptive 

testing: CAT) 

nl 1YlVla BU bb uutl-rU L'VIlJl~ A B n 1 1Yll'laBU'~~aBu1~-ru bb UUYl VlaBU~ LLIiI nvi 1 ~ n'U 11'11:.1 ii 
'\J 

~1 b l)'U m1A1'1 b~B n bb UUYlVla flu~ii fl11lJb'VllJl~a lJ nm~vi'UfI11lJ~llJl1f.)'1J B~~L oUlaBU bbtll(l ~fl'U ~'l1-if1~U U 
'\J 

flBlJ'vb blilB1L-lillJl'li1 tJ1'U n11\J1~lJ1ru~lfl11lJallJl1mb(l~m1AVl b~ flnoUBa BU 1VlI:.I m ~U1'Um1Al'U1rum'! 

flBlJ~1 bIilB1"'il~'li11:.1'Vj,1~n11tJ1~lJlruf'hiimllJf.)nI'i'B'l'1JB'lfl~ bb 'U'Un11YlVlaBU1'Ub:U~ "~~~b~lJ~'U (ruJlVl'l
'\J 

-UmNAG'l, 1'1J~fl1 m«;(:.J(I bb(l~?i~-UtJ fl1qj"'il'Ul1~, 2558; Meijer & Nering, 1999) 'VIanm~1'Um1V1Vlaf)U 

bLUUtJ-rU b'VIlJl~~tJ ~aB'U"'il~1~-r'U'IlBatJul'U-limlVl1tl~'UmJn'U(:.J(I fl1~IiIf)'UoUB~B'U1'U-liBnB'U'VIu11Vll:.loUBaB'U 
'\J " 

v ~I i.I cJ Q QJ tl d t.I V d q tI 0 oIICIIo 

'1JeJbL1n"'il~ bu'U'1JBaB'UVlm~Vl'Ufl11lJl:.ll n l'Umn'l bb(l~ blJB~aB'U1iIB'U'lJBaB'U La1"'il L1 tJ'U1BI:.I"'il~Vl1 L'U'Uf111 

tl1~lJl ruFilmllJallJl~f.)"'illne.J(ln1~I'lBUoifB~ B'U L~B\'11f11~b~Bn'll€laBU1 'UoUmlV11tJ 1V1CJii'VIan~fl 'VIln 

~~BU(>leJ'UoUB~B'UoUmb~nf.)n 'IlBG'!Bu'IlmiVlltJ~~l:.I1n~'U bLtll'VIln~aB'UIiIBuoUBatJu-umb1n ~Vl oUBaB'U'IlB"'V11tJ 
'\J '\J " 

"'il~~1CJ(I ~ 11'1 tJ ~afl'U"'il~ ~1 L-W'U fl1'H'ItJ'U 1 tl b~1) tJ 1 m~vi'~Fi lfl11lJa1lJl'miifl11lJfl~ b~'U A'l11bL~~,jl b~B ~B'VI~ €I 

http:u'U'1JBaB'UVlm~Vl'Ufl11lJl:.ll
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Vfn~:::~hw'Vlflt U t~fj~l'H'fUb'Vl1'1 bb~::: nl'~~f.)~1~ bL 'vi,:jl'1m~~~~ 21 "uf.),:jil~(>\unPln~1~:::~utl~f\!f\!1 
\911 buuVfn~:::~ijm1lJ~1 bUU~f.)n1~L1 ~ufl'W~fl~~Vf~ (digital) \J1n n1~~,:j Lfl~1:::"hf.)n~1~Lb~:::,:j1Ui~~~ 
LM~1-Uf.),:jtl~:::flelUvl1~ 6 el,:jrltl~:::nelU 1vlLLri n1wrr1fi,:j~1~~UL'Vl1'1 n1~~~n1~~1~~ULYl!'1 n1~U~ru1n11 

" 
?l1~~UL 'Vl1'1 n11tl~:::Ll1u~1~~uL 'Vl!'1 n11~m'l1~~11?1'ULYl!'1 Lb"'~ n11?1~1,:j?l11rl?l11~'Ub'Vll'1 bb~n1~Plfl~11~EJ 
flf,:jd l-rr-Uel~ elULL UUL~f.) fl\91elU ~,:jhJ~1lJ11t"11~el,:jfitl~~ntlu n1~~~1,:j?l1~rl1vl~ ,nul ~EJd~,:j1~ 5 

el,:jrltl~~nf.)U 1vlLLrl 1. fll'HoU1fi,:j~1~?lUL'Vl!'1 2. n11~~n1~?l1~~UL'Vl1'1 3. fl1~U'j"ru1n1~?l1~?I'ULYlI'1 4. n11 
~ d " 

tl1:::LlJ'U?l11~Ub 'Vl1'1 LL~::: 5 . n1'j"?lf.)~1~?l1~?I'UL 'VlP! 

n1~1 Lfl~1:::..1flrum'V'l-Uf.)?lf.)UL~tl1-rrnu'j"~UUfl1WI~?ltlULLuutl1'uL'VIlJ1:::vl1 EJflf.)lJ~l Ll1ltl{~1'V11'Un1'j"• 
1~Vffl~:::vl1'ULVlfl t u t~~~1~?IULYl!'1bL~:::rn'j"~B~1~LL'tA.:Jl'1m1~~~ 21 ~~~'U1=ff'U1'Uflf.:Jd 1i'Vl~~~(IlelU?I'Utl,:j 

. oUm'felU (Item Response Theory) 1~m~tlnllJb~~~ijm1:IJLVllJ1:::~lJvi'l~\J1nfl1'j"ml\J~elUfl11lJ 
~tl~fl~tl,:j nUoUmJ~mh\lijum=hi'i'nIVl1,:j~(i~ vhlmliTIlJL~H't~vhn111Lfl'j"1::: ..1flrum'V'loUtl~tlUflf.:JdbU'UbbUU".1: • 

bel nmi 2 'V'Il'nii L\91el { b U'U'VI'" fl1 U fl1~R~ L~ f.) floUf.)~tlULoU1fl"',:joUtl?l tlU LLm~ijn1'j"l Lfl~1:::..1-Utl?ltlUl~ EJ1i 
'Vl'l~~n111~ LbUU~,:jL~lJ (Classical Test Theory) tl~:::fltlUn1'j""Vl\J1~ru1~llJvll~ 

tl~:::'1!1 m 1 u fl1~l~EJflf,:jd fltl il~ (IlUnPl n~1'j"~ ~Utl~'YqJ1(1l~\J1 fl ?Imuu~~lJPlm~1"Utl.:J1'~u1 ~.x1 
tl1:::b'Vll'1l~~H'il~\91UflPlfl~1~utlvi 3 Vl~~tl,:j1-rrLLuUl~" I. dtl.:J\J1n~1uflTH~tJUTI'W'VI'"n~mLL~:::lfl~~1L~\J 

" " n1'j"Pln~1 fl1'j"1vlm~,:j!il1tlth\lVl~~f.)\l1<ffLLuUl~" H16n11~lJ?l1"u1i"ll1~1vl~1LL 'Ufl1n~~ ~1un,:j1'U• 
flru:::m'j":Wn11fl11f.)~:wPln~1 (2561) -;.i1'U1'U 10 ?l1"U11"ll11vlLLrl 1) fl11'11~\91{ Plfl~1I'11?1\91{ (Education) 2), . 
Pl~tl:::1'11?1\91{ :W'U~~I'11?1\91{ (Arts and humanities) 3) ~,:jfllJI'11?1(1l{ 111?111I'11?1\91{Lb"':::?l1'j"~'WL'Vl1'1 (Social, 
sciences, journalism and information) 4) U~V11~q1n\J n1~U~'VI11fl1'j"..ij~n11LLrJ:::il~I'11?1(1l{ (Business, 

administration and law) 5) lVlEJ11'11~(Il{ flru(ll1'11~\91iLLrJ:::~(i~ (Natural sciences, mathematics and 

statistics) 6) b 'Vlfll U 1~fj?l11?1UL'VlI'1LL~:::fl1~~tl?l11 (Information and Communication Technologies) 

7) 11'11m~lJI'11?1\91{ (Engineering, manufacturing and construction 8) Lfl~m!'11?1(1l4 th1l! nT~tl~::::w,:j 

bbrJ:::~mLL'V'I'Vl~ (Agriculture, forestry, fisheries and veterinary) 9) 'l"Um'V'lLL~:::?I1~~fl1~ (Health and 

welfare) LL~::: 10) fl11U~fl1~ (Services) ci1Ufl1~M:W1~\I!illtl~1,:jVl~~€J,:j1-rr1~UUn1~Vl~?I€JULLuutl1'u 

LV1:W1:::vl1~fltl:W~1 L\91tl4~1'V11'Ufl111~Vffl~:::vl1'WL 'Vlfll u 1~fj~11?1ULVlI'1LL~~fl11~tl?l1~ 1.1. 'tA\ll'1m~'j"~~ 21 I.uu 

A ... ~ 

'WV1:WflYlVl 

n11Vl ~ae)'U LLuutl1'u L'VI:W1 ::~'J tlfl v:W~ '.I L(Il v{ V1:W1 ~fi\l n1~'Vl~?ltlU~1EJflf.)lJvh L(>\ tl4vi1-rrLLUU?leJU 

~ 1\1 '1!1'l n'U~1'V11'u ~?I tluv1iifl11lJ?l1:W11t"1 ~ 1\1 n'U 11'lEJij n11RI'l L~ eJ floUf.) ?If.)uviiifl11lJ LV1lJ1::: ?IlJnu 1~~U. " 
fl11lJ?l1:W11t"1"uf.).:J~?I€JU

" 
Vfn~::~1'ULVlf11'U1"~a11a'Ub'Vlflbb"::nl'~~mI11LL~.:jf!m11~vi 21 V1lJ1~fi-:) f111lJ~fl11lJ LoU11\JLL"'::: 

v " 

Vfn~:::1Un1~1-rrL'Vlf1Lu1~fj~~\91B~1U!'1m11~~ 21 Vf\l~1UviLUUtltlmruL'Vlf1LtlL~8~~(>\€J~ I.fl~€J,:jnB~€J?l11• 
~1,:j 'l11lJ~\ILf1~B'lhtJ8UL\91B{dil1l tl1:::fltlU~i'1~ fl11LoU1fi.:J fl11~1'ln11 fl1'j"\!1ru1fl11 fl11tl1~Liiu LL":::fl11 

"" d 1" '''i ' .f "1 ...0?I €J?I 11 ?Il'H'IU L 'Vl1'1 L'V'I€J€J1U1 ~fl11lJ?I:::m fl tlfl11L1tJU~ b~tJ€J~U'U'V'IU~1t1"U€J-:)fl11lJL"u1 \JmUfl~V1:W1ml.~~ 

PI~51d:W1'Ufl11boU1fi,:jbb":::1ioUBlJ~ 
" 
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n1'H"Il1(i.:j~1'H'f'Ub'VIfil (information accessibility) Vll.mJC).:J fl11l.libb"tI'l11l.l"'1l.lTH'l1'Ufl1~~'UA'U 

bbG9 ~~1'U~1l.l~1~~'U bVlPl~1l.l.x.:J€l5'U lEJVI~€l bb~~.:Jififl1~ b1EJ n~1 ~~'U b'VI1'1v1ii €l~ n~'Ufl'Ul.l1byj€lfl1~letl.:J1'UL'U 
\J 

~::'U'UbVlfll'U1'G'l~"'1~6'l'UbVlI'1'tv1 

n1'a~~n1'am'a~'Ub'VIfil (information management) Vll.l1tJC).:J fl11l.ljbb"~1'I11l.l~1l.l1~(l1'Uf11~ 

~~~::'U'UVim ~VlJJ"(Jtl.:J?lTm'UL'VIPll'U~~'U'UL'VIfll\ll"V"'1~~'UL'VIPll'IX~1 tJ~tlfl1~fl1~L1C;nl'1'UbL"t fl1~th~ t1fW11i 
\J • 

1~LVll.l1t"'l.J n'U.:J1'UbL~~~t.h~ b.flVl'tv1 

n1'a'U'an.I1n1'a~1':i~'Ub 'VIfil (information inteoration) Vll.J1v5.:J 1'I11lJ~bb"tfl11l.l"'1lJ1'Hll\lf11~ 
~ ~ \J 

bb tJ G9 fl11lJ VllJ 1 EJ 6'l ~tJ b tJ1 tJ'U bVI V 'U :ill bb'U n fl11l.Jb Vlii€l'U bbG9 ~fl11lJ bb\Jl nlJl 1.:J"(J €l.:J" TH'I'U bVI 1'1 ~1nuVI~.:JoU€ll;j" 

IJll.:)11'U~~'U'UbVlfll'Ul~Ei"'1~6'l'UbV1Pl'tv1 

n1'~'\.h::bij'U~1'a~'Ub'VIf'1 (information evaluation) VIl.J1tJ5.:J 1'I11lJ~bb'G'l~fl11lJ6'l1lJl~(l1'Ufl1~~~~'U
\J 

flrum'l"l fl11lJ"€l~fl~€l.:J t.h~ltJ"lJU VI~€ltJ~~~'VI5m'l"l'1Jtl.:J"'1~"''U LVlPlv1,j1lJl1-tll~JnTmtJf1bL'U'Ubb"~bbm '1J. 
U~Vllv11'UbVlfll'1.11"~6'l1~"''UbVll'1bb''~f11~~mn'J 1'U~~'U'UbVlfll\ll"V"'I~"''UbVlPl'tv1 

n1~~tl~1'a~1'a~'Ub 'VI fil (information communication) VllJ1v5.:J fl11lJ~bb"tfl11lJ"'llJ1 ~(l1'Ufl1~ 
\J 

~~v11bb~~ be.J tJ bb'I"l~"'1~6'l'UbVlPll'ti1t'U'UbVlfll '1.1l"~"'I~"''Ub 'VIPl L~€l\Jl€l'U"''U€l.:J1'I11lJ~€l.:JnT~'1J€l.:Jn~lJ'UflflmL''t 
'U~'UVllJll.:J 1v1bD'U fl1~bfll~'I"l~Vltfldll.J b~'Uci1'U~1'tv1 

'a::'U'U m'a'VI~~B'Ubb'U'UtI~'Ub'VIlJ1::~h~fl€ll.l~'J b~tl{~1'V1~'Un1'a1'~11n~::~1'Ub 'VI fll'U1"V51'a5'U b'VI PI 

bb,,::m ~~tl ~1'Hbvi .:jfil~T:i'a~~ 21 VllJltJ5.:J n~l.l'1J€l.:Jtl.:JfltJ~~ nB'U1'Ufl1~Vl~" €l'UtJ~'UL VllJl ~v11 tJ flBl.l~1 L19l€l{• 
v1A~ L~ €l n-uB"'B'Uv1iifld 'll.J b'VIlJ1 ~"'lJ nmt~'U1'I11lJ?lllJ'i~ (l"(J€l':)~"'B'U bb"t?l1lJ1~mlEJnw~ G9 fl1~VI ~~tl'U1~ 

\J 

~?I €l'U'VI ~1'U e.J~ fl1 ~VI~?ltl'U'tv1~'UYi v1cri~tJ~1'lJ'U1 ~1 n fl~.:J-trtl~tl'U l'~11f1~~v11'ULVlflL'U1"Ei"'1~?I\I LVlPl LL"~fl1~ 
\J \J 

~tl?l1~ bb '\Ii.:J Plm~~'l!fv1 21 v1~1'lJ'U 1~'U 1~ tJ1etlVl~f1 fl1~ bbm~ bb'1.11 Fi~'1Jtl.:JVl'l'l!f~ fl1~~€l'U?I'U €l.:JoU€l?l€l'U 1\lfl1~ 
"'~1.:JltJ~bbmlJ'IJ~~f1€l'Uv11t1 4 cil'U 'ttilbbn '1) f11~".:JVI~bUtJ'U 2) fl1~"'~I.:J'1I~-U€l"'€l'U 3) fl1~VI~?I€l'U 4) f11~• 
~1 tJ':)I'U~ 'G'l f11~Vl~?I€l'U 

fl~.:j"llmH)'U Vll.l1tJ5.:J f11~~1'U~1lJoUtl"'tl'Ub~€lf1\1\€l'U 5 ~1L~€ln v11~~n'l!f::v11'UbVlfll\1h~ 
d , ..1..1... .. ~1I "" 

"'1~?I'UbVlPl bb'G'l ~ fl1~~tl6'l1 ~ bb VI.:JPlm~~~Vl 21 VllJ~(l.!.fll'1"l mlJ m::'U1'Ufl1~1bm1~VI"(Jtl?l€lU\1\llJ Vl'l~~fl1~ 

~tl'UoU€l?ltlU 1~ tJii fl1~~~bnUoUm1tlU11'U'U~1'UoU€llJ"1'Ufl1~Vl~~tl'UtJ-ru LVllJltv11tJfltllJ~1L19l€l{
... \J 

fl ru.fl 1 VI "1.1 tl.:j 'a ::'U'U n 1 'a 'VI ~ ~ tl'U bb 'U'U tJ:t'U b 'VIl.l1:: ~1 fJ fl t1l.l~1 b~ tI {~1'V1~'U n 1 'a l'~ 11n~:: ~1 'U• 
b'VI fll'U1" ~51'aa'UbVlfilbb"::n1'a~B~1'mvi.:jfil~1'a'a~~ 21 VllJltJ C).:J tJ~t~Vl5m'l"ll 'U f11~letl.:Jl'U~~'U'U 
f11~VI~"'B'U ~.:Jilfl1~tJ~~bij'UtJ~~~Vl5Jl1'1"l 2 ifi1v1bbn (1) fl1~tJ'a~bjJ'U~t'UUbb'U'UB.:JlJ1\Jl~~1'U L~tJiivd'tl'VIl... 
1\lfl1~tJ~t bij'U 4 tl.:JfltJ~~nBU 1v1bbri f11~loUtJ~tltJ'1!u fl11lJ b U'U1'lJ1v11'111lJbVll.l1~~lJ bb"tI'l11lJ(ln~B.:J

\J 

bb'UutJ':i:aij'Uii~fl~rutbU'UlJ1m'IJ':i~lJlrufh 5 ':i~~U :ill'U1'U 14 oU€l bb"~ (2) fl1':itJ~~bil'UfldllJ~.:J'I"ltll~ 

~~Vll1.:JB'Ub\JlB{L'V'l?lnu0inu 1~tJiibdBVl11'Ufl1~tJ~~bjJ'U 5 v11'U 1v1bbri m'l"l~1lJ'lJ5"'lJ~'U5"(J€l.:J~::'U'U 
Vl'th;')€l fl1 ~1iA1~'I"lv1bb"~~1~~\1 L'I'H'1 ':i::uu fl1~L1tJ\I~ bb" tfldll.l "'1l.J1':i(l"(Jtl.:J~~'UU bbUutJ':i~ bjJ'Uii~n'l!frut 

\J 

b~'Ul.l1m~lbb'Uf11'111lJVll.l1tJ 7 ~t~U ~1'U1'U 20 oUB (oU1l4) 

http:fl11l.Jb
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'\" ~dl"u ~ IV

th:: ~V'U'lJ'V1 ~"i\J~1nn1';j1~ I:J 

1.th:;bV'tl'lJ1U'Vl1.::1t1llu~ 
'j::'U'U n1"i'Vl\i"'l~eJ\J LL 'U\JtI~'U L'V!:lJ1::~"Wr1mJ~1 Lml1~1'V!~\J n1T-r\i"'l~n,\;::~1'lJ LVI r1L'lJL"~~11~'lJLVII'! 

LL"::m1~eJ~1'lbbvi,:jl'!m1'j,\;~ 21 'lJeJ,:ju~\Pl'l1n?in,\;1\J~'ll'll1\Pl~~~~'U1~'U ~1:lJ11(1't.h'lUl-un\Ju~\Pl'l1n?imn 
m EJ1~n11n1n'UlilbLCI'lJeJ-:J'VI'111 EJ-:J1'U/~mu'U~~'U1v L~eJn11\J'l::&Up\nEJm~~1'ULVlr11'U1"~~11~'Ub'Vll'!bLm~ 

" n11~eJ~1'jLLvi,:jl'!m11,\;~ 21 11il EJ'vi~~eJ'Ubb~"::r1'U1~v11'1i'tlJ;ltl'U'll.1 b'V!ijtl'Un'lJ~'UeJ EJn'Ur111lJ~1lJ11mL"::hJ 
" " 

':ii1 bU'U~tl'lv11-rreJ~mJ1 'UL1"1L~cn n'U an~'lij n1'l'j1t1,:j1'Ul:·mn11r1€J\J~'UVi v111,x~~eJ\J~1lJ11(),j11t1~~'U1 
" t1~'UtI'j-:Jb~m~lJ~\i"'lr111lJ~1lJ11t:llu~1'Ud~€J1tI, 

2:th::bv'tI'U1'lJVl1.::11"lJ1n1';i 



.d 

'U'VI'VI 2 


""'" .d.d ' II
LB n ~1~bb"~.:J1'W1~ EJ'VI Ln EJ1"llB.:J 

\11 nm'S~m~1\~\.lfl11Vtl f1~l'Sbb~ ~,n\.l1~EJ~ L~EJloU'tl\l n'U m'S1~EJ L~'tl\l 'S~'U'Umwl~G'1'tl'U LL'U'Uu1''U LVll.J1~ 
1ii'1EJfI'tll.JVil LI'I'tl1G'11V11''Um'SlW;(n~~vh\.lb 'YIfllt.llG'1~G'11'S~t.lL'VIl"1bLG'I~n1'S~'tlG'11'SLL'vi\lf'lm'S'S~~ 21 '1I'tl\lii~1'I 
,rfl~mnu1ruru11'1~ m~EJ11ii''Slmlm'tln?l1'SLLfl~\llt.1i~EJ~L~EJloU'tl\l1~mLU\lm'S'l11L?lt.lm\Jt.I 5 l'I'tlt.l 1ii'\l~'tl1Ud 

u u " 

d OJ ... 'i'i"" .-l, d 
l'I'tlt.lYl 1 Yln~~~lt.1L'YIfl.t.I .G'lf.J?l15G'1t.1LYlf'lLbfl~m~G1'tl~1~LLVI\ll"lm~~~YI 21 

1.1 iiEJ1l.Jfll1l.JVll.J1EJ'1I'tl\lVi'fl~~lhuLYlflLt.lLflVG'11~~t.lL'YIf'lLLfl~n1~~m'11~LL'vi\ll"lm'S5~~ 21 

1.2 'tl\lAU~~fl'tl'U1t.lfl151~Vi'n~~v'{1t.1L'YIflLt.lLfl~~l~G'lt.lL'YIf'lLL~:m1'S~'tlG'l1~LLvi~f'imT~~~ 21 
... OJ d d v OJ ov v 'i 'i .. ~,d

1.3 'mn\1EJYlLnEJ1'11'tl.,jf1'U'YIn~~~lt.1b'YIfl.t.I .~EJG'11~G'lt.IL'YIf'lLL~~m'S~'tl~l'SLLVI\lP1m'S5~'YI 21 
d ') Q.J If' d Q,I ~ If' v .d '" 0 '" IJ 

l'I'tlt.lYl 2 l.J .t.I'YIP1t.ILnmn'Un1~1bfl'S1~Vll1rum'W·lm~'tl'UL'W'tl\1V1Y11f1~\l'lJ'tl~'tl'U 

2.1 m'S1LfI'S1:;'v\"oU'tl~'tl'U1ii'1EJYI'l~Dm51'1'tl'U~t.I'tl'loUmm'U (lRT) 

2.2 fl1'Sml \I~'tl'Ufl11mVll.J1:;~l.J'lJ'tl..:Jll.JL~~m'S1'I'tl'UG'lt.l'tl'loUm1'tl'Utl'UoU'tll.Jfl 
" 

2.3 n1'S~~vllf1~'loU'tl~El'U 

l'1'tlt.l~ 3 l.J1-uVi'P1t1L~mtl'Un1'SYI~~'tl'ULL'U'UU1'ULVI l.J1:;1ii'1 tJfI'tll.JVil LI'l'tl1 (computerized adaptive 

testins: CAT) 

3.1 fll1l.JVll.Jl EJ'lJ'tl\l f115Y1~?l'tl'U Lb'U'UU1U LVll.J1:;1ii'1 EJfI'tll.JVil LI'le)1 

3.2 Vi~nfl1'S'1I'tl\l fl15'V11ilG'l'tlULLU'UU1''ULmn:;v'{')EJfI'tll.JVilLIJl'tl1 

3.3 'tl\lAU'S~ fl'tl'U'lJ 'tl'lm'SYI~G'1'tl'U bL'U'UU1'U bVll.J1 :;1ii'1 EJfl'tll.JVil LI'1'tl1 

3.4 m'Su5:; EJ,n 1'l1oUf11'S'VI~"''tlU LL'U'Uu1'u L Vll.J1~v'{lEJflvl.JY;lLIJl'tl1 


I'Ivt.l~ 4 f11~~!9lJt.l1'S:;'U'Ufl15'V11il"''tlUbb'U'Uu1''UbVil.J1~v'{1 EJfI'tll.JVil bl'l'tl1 


4.1 .rr1.JI'l'tlt.ln1~~Vl.Jt.l1'i:;U'Un1'SYI~G'1'tl'ULb'U'UU1'UbVll.J1~v'{lEJfI'tll.JVilbl'le)1 
4.2 n1'SI'I'Sl\1G'1tl'Ufl rum YI'lJ tl\l'S:;'U'Uf11W\~"'tl'U Lb'UUU1ULVll.J1~v'{lEJfle)l.J'vhLI'I'tl1 

4. 3 \l11.J1~EJ~b~ EJl~'tl\ln'U fl1~~!9lJt.l15~UU m~'YI\ilG'1tl'UtJ1'ubVil.J1~~1EJi"ltll.JVil L!1le)1 
,J .a.' Cr. v 

I'Itlt.l'YI 5 mtl'ULLt.llf1~fl1'Sl\1EJ 

~B1.Jv11 Vi'n~:;~11.JL'VIf'l11.J1GlV'" 1 'a "''ULV1F1LLGl:;fl1'a~mll'm~.:jFl\Jl1'a'a~v1 21 

11.JEJi"l1"l1'11'S'S~~ 21 b 'YIi"l1'U1~~a1'S"'1.JL'YIP1LL~~m'S~e)G'1T~ni"l11l.Jn11Vi,r11U\l1f'1L~l.J1Ul.J1 fl vl11.xnn15 

bLl~EJt.lLbU~~15fl1~1-U~1~'lJtl\ll.Jt.I~6\11 f1L~l.J~\ln15vl1\l11.JLL~~ fl1'S~lLiit.l'il1I'1u'S~,hlt.1 L'YIi'l1'Wl~VG'11'S~1.JL 'YI1il, 
bbG'l~ fl1'i ~tl~15~n11Vi,r1 fh~\lLLl~ EJ'UbL\JG'I'l~fl'I~ru~'lJ'tl'lVi'n~~ b~l.J~ii'tl ~n'tl'W bbG'l:; b~l.J b~hJVi'n~~~-;j'1 L \J'WG'l1V11'U 

" fl1'Svl1'l1'WbLfl~fl1'Sb \J'WYlfl biitl'll'WP11'11~5~d. U~:; b'VII'\~1'11vi'11G'1n11ii'b~'Wm1l.JG'l1fi'qJ'lJtl'lfl1~~!9lJ'W1Vi'n~~v'{1t.1 
L'VIi"ll1.Jl~vm~~'WL'YIP1Lbfl~n1'S~v~l'S Lbfl~b~'W11ttJt.lVi'n~~v1-.j1b\J'W'tl~1'll.Jln ~'lb~'W1~\11n1'Wmtl'Ubb'W1A~Vi'n~~ 

http:Wl~VG'11'S~1.JL
http:1~~a1'S"'1.JL
http:rr1.JI'l'tlt.ln1~~Vl.Jt
http:fll1l.JVll.Jl
http:t.lLfl~~l~G'lt.lL
http:t.lfl151~Vi'n~~v'{1t.1L
http:t.lLflVG'11~~t.lL
http:t.llG'1~G'11'S~t.lL
http:LI'I'tl1G'11V11''Um'SlW;(n~~vh\.lb
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bb 'I-i\ll'1m'j'n~~ 21 ~~IilJ'\.J11~mfl1€l~IEJ€l\ll'lmfl11~~1~ijm~€loXn"cr:m'l-i\ll'1m'j'j"cr~ 21 1V1\J'j'j~oXn"cr::: V1TW 

bVlfll'Lll~~G'lI'jG'l'i.JLVlf'1L~~:::m'j~mn'j (lcr literacy skill) bU'LloXn"cr~VI~\I~'ii1bU'\.J1'Llf'1m'j'j"cr~ 21 fl1v1vi'mmJ 
'" v d .,..,. .. 

Vln"cr:-;vlTU 1;'!1'jG'l'\.JbVlf'1 G'l€l bL~:-;LVlfl~'Ll~~EJ 

1l1'W 2.1 m€lULL'lnAVloXn"cr~mvi\lf'1m'jl"cr~ 21 (Partnership for 21st skills, 2007: 1) 

~ln.rn'tjmBULL'\.nfiVloXn"cr:-;~'iilLU'l.JLL'I-i\lf'1m'jl'\j~ 21 ~\I~IilJ'Lll1Vlmfl~€l~1V€l\ll'lmm1~~1~ijm~B 
oXn"cr:-;nl'jL~EJ'I.rn'l.Jf'1mll'\j~ 21 LL1.l\lB€lnLU'l.J 3 oXn"cr~11i1\Lf'i oXn"cr~v11'i.Jn11L~EJ'l.J~LL~~'''~1\1'l.Jl(J)nll~ 

" \J 

(Learning and innovation skill) oXn"cr:::v11'i.J1;'!11G'l'l.JLVlf'1 ~€l LL~~ LVlf'll'Lll~~ (Information media and 

technology skills) LL~~ oXn"cr~v11'l.J:Ul(J)LL"'~m:U'tj (Life and career skill) 
41 ~ ' <dI.dQJ 1 d 

Lf\'jeJ'!J1EJB\lflmm1m1~~mYmVln"cr:-;LLVI\lf'1m'j'j"crVl 21 (Partnership for 21st Century Skills, 

2007) 1v1mln;h ~L~EJ'i.Jvi'€l\llln~'i.J~'i.JLnVl~~mlL~EJ'i.J~~LiJ'l.JG'lm'j()'Ll~~I~ru 3 Ul:-;m'j L~EJn-h f'l11~"'1~1'j()
\J \J U 

3Rs Vl1€l 3~ 1~LLri 
\J 

~~VI~\I fiB ~~1'l.J~L:VCJ'l.J (Literacy) ~\lm'liLLriril'Ll€l€lm~CJ'l.J1~ (Readina & Writina) LL~vi'B\I~I'LlLolflh 
\I '" \I ::, ::> 

.. " d .. v 1 d. .oj 1. I OJ vel 1v, '" " 
L'UCJ'l.J1LleJ\I fiB L'lJl ~f'l11~VI~ltJ'U€l\lLle:J\ll11\J11\1 1 LL"'~"'1~11tl?ltll;'!l'j uCJ\I~tl'l.J ~eJtJ1\1tlnm)\lLVI~I:::I;'!~ 1 

\I '\I \.I \J 

~'tjv1~Jl1"cr1 
\J • 

~~I;'!€l\l fie:J ~f'lru(J) (Numeracy) ~.:tm'1fLLriAVlL~'ULU'l.J (Arithmetic) LL~vi'tl\l"'1lJ11tl~m1l.JVI~lmL~~ 
\J " 

L'ihhf'lJl~AVl~I\1 1 ~~€l"'I'j€l€ln~11'Ll~tl'U€l\lf'lru(J)f'11"'(J)1 L'1f'U L~'Uf'lru(J) Yi'Uf'lrul1l Ll'U1flru(J) ('lTInrulJ~ 
~~I;'!Il.J fie:J i ICT (Information and Communication Technology Literacy) fi€l LolflhLL~~ 

1;'!1~1'j()1.uLVlfll'U1~ ~1;'!1'jI;'!'ULVlf'1LL~~ ml~ €l"'11 er'i.JLiJ'UoXn"cr~'ii1LU'\.Je:J~l\1 ~\l1 'l.J1",nU~~U'l.J 
'l.Jtln~lnd ~ ICT (Ier Literacy) LU'l.J~J'l.JVld\l'Utl.:t~~mlL~tJ'IJioXm~~~1~.um,j"'1;'!11"''\.JLVlI'1 ~tl LL"':-; 

LVlfl1'i.Jb~ (Information, Media and Technology Skills) 1~LLn m'j~LvhoX'l.J1;'!111;'!'ULVlf'1 (Information
" 

Literacy) m'jiLvhoX'U~€l (Media Literacy) LL"'~f11'jioX'U1e:J6ilVi (ICT: Information, Communication and 


Technology Literacy) LU'i.JU'j~~Vl5~~'lJeJ\lmltl'j:-;~n('l1.uLVlfll'\.J1",~ (Apply Technology Efficiency) 1~LLn 


http:LU'i.JU'j~~Vl5~~'lJeJ\lmltl'j:-;~n('l1.uLVlfll'\.J1
http:LVlfl1'i.Jb
http:lm'liLLriril'Ll�l�lm~CJ'l.J1
http:oXn"cr:::v11'i.J1;'!11G'l'l.JL
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(1) 1oUL'VIA1'U1f1~bi~h.JLA~t1'l~myjtln1'Si~CJ n1'S~~n1'StI'lAm n1'StJ'S~Lil'ULL"~nl"~~m'l1'S'VI1'lG11'Sl;'!'WL'VIPl (2) H 
L'VIA1'U1f1~~~~f1 (Computer, PDAs, Media Players etc.) 1'Unl''j~eJl;'!1'SLL''~n1'Sl;'!~1'lLfl~t1'lhv 'SllJ~'ln1'S 
LoUl(1'l n1'S'lml.ll n1'S n1 'StJ'S~ Lil'U LL~~n1'S?l~l'lG1'S'SA'!lm.m L~t11~G1llJl'S(1v11'l1'Whi'tI~1'lntJ'S~~'VI5m~1'U 

~ ~ 

'S~'U'UtI'lAm1lJ1 LLf1~ (3) nmllJ1~1.J~1'U1'Un1'StJ'S~vn~1oU ICT 1.~~llJn'S1)'ULLvi'lflruB'S'SlJ~~m'i'S'SlJ~n'!ltllJ"
" " ."., , \J 

" d1"'''11 ., ... "'i'i'" ..(, d ~ 
'VImf1'V1"lCJ'StI'U~l'U L~t1 'VIL'lJl Ii) 'Wf11'S1~'VIn'\!f~~1'WL'VIflb'WbmJ?l1'S6'I'UL'VIPlLL"~n1'S?ttl6'l1'SLL'VI'lPlm'S'S'bI'VI 21 ~'l 

l~'Sl'lJ'jllJL.QtI'VI1~LRV1'!ltl'l lvlLLn UE.I1lJfIlllJ'VIlJ1V t1'lAtJ'S~f1t1'lJ'lJtI'l~n'bl~~l'UL 'VIA1'U1~~l;'!1'Sl;'!'UL'VIPlLL"~n1'S 
d , d ~ ~.,dd" ...... "'i'i" d'
l;'!t1l;'!l'HLVl'11'l\l1J'S"j'bl'VI 21 'nlJ'VI'l'll'Wl~V'VILf1Vl'lJtI'l f1'lJ'VIf1'b1~~l'UL 'VIfl b'U b" Vl;'!l'Sl;'!'UL'VI 1'1 LL"~ n1'S ?I €I 6'11 'S LL 'VI'l 

d cucJ. ~ Q.l3
1"I(ilJ'S"j'bl'VI 21 ~'llJ"jlV~~LtlV~ ~'l'U 

'" ... " 'i 'i "" ..,j, d1.1 'W£JllJfI"'JllJ'VI1J1£J"UeJ.:j'VIn~:::~Tl..!b 'VIR b'U b"W;11'Sa'Ub'VIAbL"::f11'S6'leJ~1'Sbb'VI.:jAm~~~'VI 21 

'll'Ui~m~t1'lmoUl"h;h "~n'\!f~~l'UL 'VIAL'U1"~l;'!1'Sl;'!'UL'VIf'lLLmml'S~t1l;'!1'S" ~m'ln'Um'\!flB'lnq'\!f Rtl 

Information and Communication Technology Literacy Skills 1'l'l,r'Un1'S'VI'U'VI1'WLtlmmLL"~'l1'W1~V~ 
L~tn'!ltl'leJlli)~'Ul1n n1'S1oUl"hrl1'b111.m.J~ ~l'ln'U Li'U n1'S1LVhVi''U1.tliSVi LL~ilAlllJ'VIlJ1VlJlli)lnfilL~1Enn'U Fitl 

~ 

ICT Literacy LL~l.J1li)lf1.fl1'\!flel'lf1q~lL~cnn'U 

neTI~AlllJ'VIlJ1V'lJv'l ICT Literacy 11'V1mVv1l'ULL"~'VI"lVv'lAm 1'l'l.Q 
~ 

Educational Testin~ Service (2002) UV1lJ ICT Literacy 11LiJ'Wm1lJ6'lllJTm1'Un1'S1oUL'VIA1'U1,,~ 

~~(i1 vG'l Li~hJ Lfl~t1'l~t11 'Un1 'S~vl;'!1 'S LL"~/'VI~tl 1oULfl~t1"tilV~hJ L(i1 €I{ LU~1'Wn1'SLLnu ru'VI1~~ n1'Sil t1lJ" L ~vn1'SL~CJ'I.J~... ~ ~ 

~'lth~f1tl'UvllCJ fllllJl;'!llJl'S(11'Un1'S1oUL'VIA1'W1"~LiJ'ULfl~t1'lntl1'Wn1'SA'U'VIl ~~n1'S th~ Lil'W LL"~ ~~~tl~tll;'!l'S 
'i ' Jt "1 " ~ 1 " d 1"'"b~VtI ~'lJ'U~'U!l'U'lJtI'lAlllJL'lJl 1iJ~11.Jn!l'VIlJ1 mL"~I'I"B'S'SlJ 'U n1'SL'lJl rt'lLL" ~ '1l'lJtll;J" 

Wijaya and Surendro (2007) 1~fl11lJ'VIlJ1CJ"UeN ICT Literacy 1.111 Lu'Um1lJ6'lllJl'S(11'Un1'S1-ff 

L'VIfl1'W1~~~~~" Lfl~t1'lntlf11'S~t1l;'!l 'S LL" ~/'VI1mfl~v~1 CJ~ L'VIlJl ~6'llJ L~v n1'S L~CJ'I.J ~'VI~t1 n1'Sv11'l1'U1'U~'lAlJ LLvi 'I 
~ 

AlllJ~ ~'l'VIl.J1V'SllJ()'lfllllJ?tllJ1"j(11 'U n1'SbilL'VIfl1'Uh~LU'ULfl~t1'l~t11'Un1'j'vhi~v m'S~~n1 'S f11'StJ'S~Lil'U~" 
~ . 

d "'"b '" '" LL"~n1'SG1t1l;'!l'Sl;'!l'Sl;'!'UL'VIl'lmCJflJllJ L'ln "iJ LL"~lJ"iJ'SCJB'S"jlJ 

Markauskaite (2006) 1.~mhl(1'l{jCJllJ'lJtI'l ICT Literacy 11'V1lJ1tJ()'l f11'SnflJllJi~"iJ~1eUL'VIfl1'W1"m'U 
n1'S~~n1'SUru'VI1L~~nn'U'!ltllJf1 

" " 
Claro et al. (2012) 1.vlloXflJ1lJ'VIlJ1CJ'UtI'l ICT Literacy 11'V1lJ1tJ()'l flJllJl;'!1l.J1'S(11'Wn1'SLLnUtlJ'VI1 

L~CJln'UiltllJ" n1'S~vl;'!1'S LL"~ flJ1lJTI1.J~'lfllJ~~(i1tl" 
~ " 

n1'l1l1'Uvi lJ~'VItI'l (2548) 1oXUCJllJ'lJtI'ln1'S~Lv11Vi''UltiiSVil1RtI f11'S~'Uflfl"nfl11lJ~LL~~~n'bl~ L'!l1h" , ~ 

€I ~1'l~n~'l1'Un1'S1oUL'VIfl1'U1,,~~~Vi'G'ltJ'S~LJI'VI~1'l '11~m\l~1~t1 ~1'l~ 'lfltllJ~lL!i1eJ{ LL,,~~~~.nru"'vl1'U~1{~LLl{ 

LL"~'1!t1yj IIlbLl{ LA ~t1'lnv~ vl;'!1'S L vlvf11 Tr'Ufi'll;'!1'S6'I'WL'VIPl LLG'l::'lltl'l'VI1'l1'Uf11'S~'l ~11.J6'l1'S6'I'U L'VIP! L~m'l1lJ1'S(1 
~~n1'S6'l1'Sl;'!'WL'VIP!~htJn1'S~~Ln'U rl'UR'U LLtJG'lflJ1lJ'VIlJ1CJ L~t1lJ1CJ'l 6'I'StJ Ltl~tJ'ULVitJ'U tl'S~Llj'U LL"::6'lh:J6'I'S'SA1~, 
t1~1'lntJ'S::~Vl5m~ 

J1Vi'Wv imi'U (2552) 1~mhlCi'l{jCJ1lJ'UtI'lf11'S~Lv11~'Ult1;gVi11'V1lJ1CJCi'l A11lJl;'!'U1"iJ ~p!'WAWi LL"~ 
~ 

flJ1l.J6'l1lJTHl'lJv'lLL~"~'lJA Af11'U f11 'S1ilL 'VIAL 'U1"~~~~" LL"~ LA~t1'l~t1fl1'S~t1l;'!1'S1 'U fl1'SL '!l"O'l""'SG1'ULVIP! m'S 

~~fl1'S fl1'SL~t1lJlv'l fl1~~'S~Llj'U fl1'S1;i'1I'l'UL.QtI'VI1 bL"~fl1'S~t16'11'S Lvltl1m'Um'Sv11'l1'Wlvlv~1'lntJ'S~~Vl5m~ 

http:n1'S'lml.ll
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'<il1nnl'~~fl'\~1 ?I';iul~i1 ICT Literacy 'v11v Vlm~~~TUbVlI"1L'UL~~?l1';i?l'UbVlP1bLm:m';i~v?l1';i 'v1~v mj 

5LvhVl'UleJ'ilVi fieJ m';i~~I"1I"1~i11"111lJ~m1:WLotl1hbb~~VlII~~1'Unlj1-ffb'V11"11'UL~V~~~eJ~ ~-:)~l'U~bU'UeJ'\.Jf)';jru
'" ' ' '' , 

LVI 1"11 'U1~v~~(>leJ~ LI"1~eJ-:)ljv~eJ?l1';i~1-:) 1 ';il:W~-:)LfI~tl'll1V~'ULl'leJ{Liil'l1 'Um';ib otl1fi-:) ~1il'v1lJllil'v1~?l1';i?l'ULVli'l1~ 


?I~lill11 ~v nI';i1-li-:)1'U '\.J';i~biJ'Ul"1ruA1'IJeJ':!G11';i?l'U LVli'l m ';i?l~1-:)?I';i';ir1 bL~~m';i~v?l1';i1~mh.:!'li1'U1ru L~mh'Ulv 
• u 

m1:W"~lill II1'U m';iL~tI'U~ Llil tJv~'U'U~'U~l'U'lJeJ-:)m1:W b otl11'<il~1'UII!l'v1:W1mb~::Pl"ll';i';ilJ1 'UnI';i b otl1~-:)bL~::1-ffotlvlJ~ 

1.2 'V~ r1U';i:: II'V'U 1'lJf)1';i11il~1I~::~1Ub'VI 1'1L'lJ1~ fl r;\l'Hl'lJ b 'VIA bb~::f)1';iitm'll'nbl1.:jAIJl1';i';i~~ 21 

~i~tIl~vi1 m ';i~ n'ef11'1\ml1LM Vl n'U n''Hl'U bb 'lJl fllil bb~:: '1N r1U';i::lltl'U1'U m ';illil VI1I'ef:: ~l'U bVI FIL'UL~ ~ 
?l1';i?l'UbVlP1 bb~:: m';i~tl?l1';i L~mU'ULL'U'J'vm1'Um';it!11u~-:)bm1::~mtl'U bL'U1 A1il1'Uf)1';ilIilVlII~~~1'U LVlFlL'lJL~ ~ 
?l1';i?l'ULVll"1bb~~m';i~tl?l1';iLb'vi\lI'1I'l1';i';i'\:l~ 21 ~'Ui1 lJtl\lr1f)';j~1-:) 'l1~i1f)1';i';i~'Ll v-:)r1U';i::lltl'U'lJtl-:) ICT literacy 

11~1'U1'U'v1~\I ~\li1';i1t1~~ LBEJ\il~-:)~tllU~ 
'<il1n nI';i~n'ef1 btl fl?l1';i~b~tllotl'1l-:)~'Ui11'U~l'U'Utl-:)mtl'UbL'U1 fllil m:wmv'Ubb'U1AIil1IiltJtl-:)r1f)';jLFI~tl'll1 tJ 

m1lJ11lJljm~tlVln'ef~Lb'vi-:)I"1(>ll';i';i'ef~ 21 1~~1"111lJ~1folqjfl'UnI';i1-ffbVlFlL'UL~Vtl~1-:)ijtJ';i::~Vl6m~ 1.uLVlfIL'UL~V 
bU'ULI"1~tl-:)ljtl1'UnI';i~n'ef1i~tJ ~Iilnl ';i th:: biJ'Ul:.J~ ~tlG'll';i Lb" ~?I~l\1LFl1tl'll1t1V11-:)~-:)l"1lJv~l\1b'v1lJ1~?llJ f11tJ1\li' 

1"111:W botl11 '<il ~1'U'<il~ till ';i';ilJ LL" ~n{J'v1:JJ1 EJ1tJ f)1 ';i Lotl1fi.:l LL~~1-ffLVlI"1L'U1"V 11il tJ1~fllil tl.:lr1'\.J';i~ n v'U'!Jtl.:lVl fl~~ f)1 ';i~bvi 1 

VI'ULVlI"1L'U1"~?l1';i?l'U bVll'1bL~~ f)1';i~m'l1';imlJ ~'UEi'U~f)1';inl';iVlIil?lv'UVI1.:lf)1';i~n'ef1 
Educational Testing S~rvice (2002) 1~LLU\lv-:)r1'-h~flv'U'Utl\l ICT literacy tltlf)bU'U 5 tl.:lr1'\.J';i~ntl'U 

~ij~1tJ~bUtJVlII'\:l~Lb~~~ltJ~LUtJm1lJ~~.:ll~bbri?llJ';i';it:1'U::~ltJ~Vl6~~tJ LL"'~?I:W';i';it:1'U:: ~ltJb VlI"1Uml ~fl1tJ1\li' f)1';i 
~. " 

~bvhVl'tHVlI"11'U1"~?l1';iG'l'ULVll"11~bbri 
" 

1) f)1';ib'U1~.:l (Access) fitl nI'i~?l1 ';i?ltJbVlI"1~ \li'eJ\lm';iLb"~~i T\J~ L .u1fi.:l?ll'H'I'Ub VlI'1~\I fl"111~mh\lh 
2) m';i~\ilnl';i (Manage) fieJ FI'J1lJ?l1:JJ1';it:11'Uf)1';i~1il bn'U?l1';i?l'UbVlI"1~ijeJ~HLutJ'v1mlil'v111~l.:l"~lt1~tl 

" "I 

f)1';i1-li\lltJ 

3) m';i\j';iru1n1';i (Integrate) fieJ fl11lJ?l1:JJ1';it:11tJnI';ibLU"l"1l1lJ'v1lJ1tJ ?l1tJ LU1tJ'ULVltJ'U LbtlII1"111lJ 

bLI'I n ~1 \I'IJ eJ.:lotleJlJ",~ij 1"111lJl"1~1EJ'v11 tllJ 'iU bb'U'J m ';it! 1 b?l'lJtl~'v1"1 fl'v1m tJ 
~ ~ . 

4) n1';i'lj';j~biJ'lJ (Evaluate) fitl m';iI'1Iil~'lJL~tI'1n'UFlruf11~ I"1l1lJ~mr'lJ5 U';i::1tJ'U-u 'v11v ,-j';j::~Vl5fl1~• 
'lJeJ.:l?ll';i?ltJLVI 1"1 

5) m';i?l~1\1?1';i';ir1 (Create) fitl I"1l1:W?ll:JJ1';it:11'UnI';i?l~l\1?11';i?l'lJLVlI"11Iiltlf)1';iU~'UbU~tJtJ nI';iU';i::EJfl~• 
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ICT LITERACY 

ICT Proficiency 


Access Manage Integrate Evaluate Create 


/ ~ 

Co~nitive Proficiency I Technical Proficiency 

fl1'V'l 2.2 mB'tm'W1~(9IVi'n"cf~~TULVlA1'W1!;l VG11iG1'WLVlf'l LL!;l ~mi~tJG1W\~'Vll'W11(91CJf'l'W~'U~f11imiVl(9lG1 tJ'UVlI~ 
\J 

f11i~n"cf1 (Educational Testing Service, 2002: 18) 

Katz and Macklin (2007) l~nIVl'W(9ItJ~fh.h~ntJ'U'lJB~ ICT literacy 11 7 tJ~fi'tli~nv'U l~LLri 

1) f11':i':i~'U (Define) Fh.l f11i1oijLf)~u~ljtJ~~Vi',,1'Wf11':i':i~'UVl~mLG1(91~oUm.J!;l~~v~f11i1~tJ~l~
, , \J 

LVll.lI~G1l.l 

2) m':iLoUl(i.:) (Access) AV f11i':i1'U'S1l.l Vl~tJ fl'WA'WG11iG1'WLVlf'l 

3) n'l':i'<il(9lf11':i (Manage) Au f11iHLf)~v.:lljv~~V1~1'Wmi'<il(9li~'U'U Vll.J1(91VllJ'lJv.:lG11iG1'WLVlf'l 
. \J 

4) n'l':i'U':irulf11i (Integrate) Au f11iv5'UICJVl~mLtI!;lA11l.JVllJICJ'lJeN~I':iG1'WLVlf'l L'!i'W f11i1,g
\J 

bA~v.:liitJ~~V1!;l1'Wf11'j~.:) LfI'jl~~ m':i~1oJ n'l':i L mEJ'UbVi CJ'U LL!;l~LWnA11 l.J bLl'Int'lI':)'lJtJ':)G11':iG1'W L Vlf'l\l1 niLVl~.:IoUul;j~ 
~1.:1 ~ 

5) f11'j't.h~LiJ'W (Evaluate) AtJ m'j~(9I~'W'j:!~'UG'lliG1'WLVlf'l~~Vi'!;l~iiA11lJl'i'tJ.:If11':i":ilILtJ'W mi~~~'W 
flruilTI'j fl11l.J~l.l~'W5 tI':i~1CJ'llu Vl~u fI11l.J\.hL~v~mb!;l~iJtI':i~~Vl5fl1~'lJv.:loUtJlJ~

, \J 

6) n'l':iG1~I.:1G1':i':ifi' (Create) AtJ f11itl-r'ULtI~CJ'W tI':i:!CJn~ utJf1LL'U'U Vl~v f11':iG'l~I':)~I'jG1'WLVlf'l1'W, 
CIt. i.I Q."::::'CV

G'I':)LL1(91!;lvl.J(9I\lVl!;l 

7) f11i~tJG11'j (Communicate) AB mibt:.JmL~~oUvl.J!;lG'lI'j~'WLVlf'lLL!;l~A11l.JntleJ.:I~~'WVl~tJn~lJ
'\J \J \J ~ 

~fl'W 
\J 

Markauskaite (2007) 1~nIVl'W(9Iu~fi'tli~ntJ'tJ'lJtJ~ ICT literacy 11 9 tJ~AtI':i~ntJ'U 1~bLri 

1) f11i11~bLt:.J'U (Plan) AV m':i1oijLA~u.:liJtJ1'Wf11i11':)LLe.J'ULb!;l~~,r'UG1'U'W1'Wf11':i~(9I~'Wh L~tJ11.:1Lbt:.J'W, 
LLn\lruVll~I'W~Vl5~~CJ L'!i'U f11i'j~'U LL 'U1~(9IVl~n m'j~Vll'W1 Lbt:.J'WCJVl6f'lIG1l'11
"" , " 

2) n'l'jLoUl~~ (Access) AV n'l'jvil':)I'WmEJ1'WG1m~LL1(91c;1tJl.J~~'Ufl'U"iJIf1LLVl~.:I.utJl.J~V11.:)~~Vi'!;l n'li 
o v d Q, ~d4 Q d4d , v " ~ 

'Uli,~'jn"cfl Lfl'jtJ~f)tJl.J~1 LI'l tJ'j L ~tJ b~ tJ n L Vl f)'WflbL!;l~ Lfl'jtJ~l.JBVl LVll.Jl~G1l.J ~'U01'jfl'UVlIG'11'j~'ULVlf'l"iJln~mL!;l ~ 

bLVl~.:IoUtJlJ!;l~I~ 1 
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3) fn'S~(9\nl''j (Manage) ~tl fn'S~lbihJnl'SbMtJ1n'IJ'1leJ~l'1bb1'~~h.:j 1 b-U\J fn'S~(9\fn'S'IltllJ~ n1'S 

eJeJnbb'IJ'IJ\il'U'IlmJ(l dJ'U~\J b~vfn'S~(9\vi1 bb(:.J\J~,:jv.:jFim fn'S~(9\VllJ1(9\'VIlJ bb(l~~(9\ bn'IJoUmm u\JYi n'llvlJ(lbb(l~
eLI '\J \I " \I 

I d IJ ~I 1.1

LL'VI(l,:jYllJ1'Vtl\l'VvlJ(l L u\J(Jl\J 
'U 

4) fn'S\J'Sfi.!1fn'S (integrate) ~B n1'SLlm'VU'Y'VI1L(9\tJm~1-tlLfI~v\lijv~~'I-1(lL(9\tJfn'S,qu m~ 
lU1tJ'lJlViEJ'IJ lb(l ~nW;ilbb\Jnfl11lJ LLl'ln~l.:j'Vv\l Lb 'VI~\loUvlJ(l Lb(l~LL\J1~(9\~1\1 1 

5) m~u'S~Lij'U (Evaluate) ~v n1':iu'S~Lij'UmllJ~lJ~'Ulh~'VI11.:jYl1YiEJ1m~~'I-1r;'l G'11':iG'1'ULYli'! LL(l~ 

bfl~v\lijv L~v1-m.\Jm':iril'V1\J(9\bOOwlm'SU':i~bij\J(9i'Vl~'UfirumYi U':i~LEJ'1ltJ Lb(l~f1111J~1J~'Ulj'1Jv\l~1':i~'UbYli'! bL~~, 
m'S\ll(9\~'Uh 

6) m'SG'1~l.:j~'S'SFi (Create) ~eJ n1~~~l\1m1~~F1 LeJn~l'S m':i'l11b~'Ut) Lbr;'l~L1Ub'l'f'l L~eJ'l111u 
Ur'IJL-tl Lb(l~G'1~l\1~l'S~'ULYli'! 'l11LG'l'UvfnllJR(9\L'VIl.l1 Vtlnbb'IJ'IJ~.:jU'S~~'I!I! LL(l~~~1.:j(:.J~\l1\J~'U 1 

7) m':i~v~l~ (Communicate) fiB fll':i~(9\vi1LL(l~L(:.JmLYi1(:.J(l.:jltij~tJ lmJ1oULF1~v\lijt)~~'I-1mL(l~ 
LfI~eJ~l EJB'ULl'leJ1di I'l b~tl'l11L~'Umb\J1Yll.:j bLm'VL'U'SU'U bb 'IJ'IJ ~1.:j .,I bLrI'VIr;'l1 n'VI(l1 tJ'lJflF1~ m'S Lfl1'S'I'l1'W~'1J~Yl~ , 

m1lJLtJ'U~1'U\ll1 
8) m'Sv11\11'U11lJn'U (Collaborate) fit) n1'S~v~1'S~1'UYl1,:j~'hlJi;hL(l~LF1~v.:jij€lbF11€l-U1EJ~1\1 1 m~ 

vil\11'U11lJn'U L \J~mYiLb1Vl~vlJ~~'I-1(l L~eJ1tXm':ivil\11'U11lJn'ULL(l~m'S~eJ~1'SnU'\"~flfI(l ~\J1\J'lJ1'IJYl~1\1 1 fl1~ 
vil\11'Ub\J'UVilJ m':iU1U\ll11tXboU1tl'IJfn~L1EJ\J~~1'1 1 

9) m~ibfl'S1~~bb(l~fl1':i\llVl~'U (Reflect and judge) fitJ m':i~Vlfl1'S~l\JUflfI(l Lb(l~fl1~1-tlLfI~tJ'Iijv 
iLm1~~ L~tJ\ll(9\~\Jh~'U~(9\'v11mb(l~~~1':iru1m~'lJl\Jm':ivtl-m.'Ufl1~bLnD'Y'VI1 ' 

California Emerging Technology Fund (2008) 1~ri1'V1'U(9\v\lf'1u'S~ntJu'V€l.:j ICT literacy 11 6 

tJ\lFiu~:::nv'IJ l~bbrl 

1) m'SLoUlfi\l (Access) ~v fl1':infl11lJ~LLr;'l:::G'lllJl':im1m1lJ~1'S~\JLYli'!1(9\EJ1-Ubfl~v.:jijt)~~'I-1(l1'U
'U 

fl1'S~'lJA'U A'U'VI1 bbr;'l:::~,:j.utJlJ(l1'U':i:::uu~~'I-1r;'l1~
\J 

2) fl1'S~Vlfl1~ (Manage) ~t) fn':iH'bfl~v.:jijtJ~~'I-1(l1\Jm'S~Vl':i~'IJ'IJ 'VIlJ1~'VIl-i'1JeJ'I~1':i~\JbYlP11~CJ1-u 
\J 

bfl~v\lijtJ~~'I-1(l~1bU\Jm':i~~b(Jl1EJlJ-u€llJr;'l«'U\i1\J~1V11'IJm~L1EJnA\JLb(l:::fl1'SU':i~EJnl'l1m'Uv'U1f1(Jl
'U ~ , 

3) fl1~mrulm'S (Integrate) fitJ fl1~~fl11lJLL(l~bL~~\I~1'S~'UbYlI"1 ~\lfl1':i~':iU(:.J(l m'SbU1EJ'lJLVlEJ'IJ
'U , 

LL(l:::mllJLL(Jln~1\1':i~'VI11'1tl\J LmJ1-uLfI~tJ\lijtJ~~V((l1\Jfl1':i"'\1 LfI'n:::"'; G'l'SU LU1EJUbVlEJ'IJ bb(l~ bLEJnm1lJLb(Jln~1\1, 
'tJv.:j~l~~\JLYli'!~1n bL'VI~.:j.uvlJ(l~1\11 

4) fn':iU':i~Lij'W (Evaluate) ~v fl1~\ll(9\~'ULMEJ1tl'IJl"lrumYi m1lJ~lJ~\J5 'VI~tJu':i:::1EJ'1lU'1Jv\l 
~l'H1 'U LYl PI ~ ~'1-1(l 1~ EJ n 1 ':i \ll~~~mlJl")1 llJ'I-1'U ~ 11tJ F111lJ L'VIlJl ~~1J LL(l~ F111lJ b-W tJ \I'I'l tJ'!JtJ\I ~ 1 'S~'U LYl i'1 LL(l::: 

LL'VI~\I.um;jr;'l 

5) m':i~~l\1~'S':if'1 (Create) ~tJ fn':iG'l~l\1G'l1~G'1\JlYli'1L~EJm':iU1'IJLU~EJ\J U':i:::EJntJi tJ€lnbL'IJ'IJ 'VI~tJ 
f11~G'l~l\1~l'm'UlYli'11\J~\llL1~~vlJ~~V((l L~tJtJ6'1J1m'VI(Jl m~ru lL~~\lm11J~~ l~'U ~,ru~'U\J.u~l~mj',:j'VI~tJlJlJ1JtJ\I, " 

6) fn':i~tJG'l1~ (Communicate) fiv m~l(:.Jml'l'l1.ut)lJ(lG'11':iG'1'UlYli'1 L~tJ(JltJ'IJ~\Jv,:jfl11lJ~tJ.:jfl1':i'Vv\l 
n~1J~fI'U 

\I 
lVlEJ1-ulfl~v.:jijtJ~~'I-1(l1'Ufll~~v~l':i U1U \lll LL~:::111 

, 
L~'Uv~1'SG'1'UbYli'!v ~l\1tln ~tJ,:j'bL~::: b'VIlJl :::~lJ1'U'lJ1'IJV1 

, \I 

~1.:j 11'U~m'\'m1~~v1J~LtJ\J~~Vi'r;'l 

http:l11LG'l'UvfnllJR(9\L'VIl.l1


k!IAmkH,l~t-Gll.l~L1~n;:mll!lt-llAl!lUU.'lGIl.;:~" !Jl[,jG II I'b 0 1'1 '0 

M.llfglAg;:~r. ,rLR.nl ;:~r. ~rL~rt~rtlU!!l M.wru(,jn.,Vw~mgl!l~tlu G~ (arenll?1\3) rLl:' ~tf1.~lU (17 

~GrtlArL~1mn.1ml~k!1Am~~l~n.rln.1~tl!l~~lU G6! (Cl8euew) tLUl!lHLU (£ I P=t'f' fer (b,.,. I'b 

n. .. n. 
~rtG~rLUmt ~rtG~ll!1.rLJil~lUrLt n.n.:::~lrL~~tlUrLt lj~UtL~rtlt[,j 

~~~ t}Ul~UGrL ~)tb~~n.n.:::~rLt wlAm~~umJiln.~ G~1.1 rtLWLUlU G~ (Ssa::>::>\f) t-~l~1~lU (2: 
" 

n., , 
~lr~~t~lU~~~~~rtG~t-l!l~"~~I!1.n.~UlUrLt~)tb~~~~I:-~~lel'H~lU G~ (ClU!JClO) n.:::~~lU (1 

~".ttt n.GU;:tf1.Jl~G L H tDeJCl~!1 DI I:-GIl.n.GU~~f1.~t-~l!lrLl!1.l.\-l.ttt (8002:) O)S3Nn 
n. 

rL~rLr;' rL,Vt-l~U~1'~~W 
, n. 

rt~Un.,Vlrt'lf'Lt&lG~'t~f1.n.tn.n.'1UGG~lU rL~ ~l~Ulll"~rtll.~G~m,Vt-l~U!Jl"~GrL~'Lr-~lUn.kI.1L~~~M.Wn.rlk}';:~ 
, , n. 

l!l~::~"UG~'~l U t-~l!1.rt~Ul!ltrt~Un.~,rLR.f31::tf1.rLr;'»tG~'~l~UG1n.n.1'fbf,l!l~f,lU rLP.' M.W~IAg:::~fb~~~~~~ 
n. n.' 

N!Il.n.n.1'fb~rLtn.k~rt~Un.,Vrt~;:Lrtl!1.'»tk!IAm~~L~~M."rl~1~LU G~ (ale::>!UnWwo)) ~l~G~~LU (L 
.. n. 

rL~rL~1 ~~~mk!'t-LIAf,fbm,~n.,V~lUlR.~t-LIAf,r." L~t-L~I!1.;:f,~rL~rt~rtLL[,jI:-~11~~~1~rtG!l-~~I:-l!l~";:m'l:-lk~f,LU 
, ,.. 

1:-~1',ltll~lUrLtrL~';:~f1.rLrL~n.,tt~G~1GrL~'l!t~~t~t-lk~~lU ;:LM.ml!lrLI!1.L~G!l-rtL!Jl~l~UG1 N!Il.n.n.11f1.~l!l~:::~111l.Um 

f,LU rLP.' ~)tb~~n.n.;:!.rLtt.!IAm~!.l~t-lk~ G~1!1. ~U~::~f1. Nn.kf1.~lU G~ (Cl~eClJ)) ~~~~t-lk~~lU (9 

rL,ltlrLf,}'~t ngl!l~::~'mItGJl>n.rl~mn~f1.1G ~,~LM.my.rt'lU1l!lrLl!1.l~~lU t-l~l~t-~rLt ~ItGJl>f1.t~!.lUrl L~t-P.11 ~!:'Cw. 
n. n. , 

~ll»tn.~1G~1!1. ~m~ Lrt'lf'Lt&ln.rl~mn~f1.'tlUt-~ rlL~I!1.UL~I!1.~~rtG!l-t-~I!1.11UL(.'l~rtGJl>n.f3~mf3~f1.' f1.~~ r-;:Lt[,j'I:'~ 

G~m)tb~~G~I:'G~6!1Jl>t!.LU rLP.' ~ItGJl>t-l!l~";:~'mLL6!~~LU G~ (Cl:)l?Jaa:)ui) f,LULrUtl\~LU (S' 

rLlllrLl}' i:'GIl.WU'IA~rtGIl.i:'~1'O.GM.1 ~ItGll.rLLKrL6!l2ItGIl.I:'~!.LUG~I!1.l2mGl2~,tj 1:'f3~'l!l~~LU W6!t-Gt-~ml11 ,,~ 1'1 F' f' " f P po I ~ """ 1"0 k fer "I'b II II (b 

rLti:'~WLl2lelhl2ItGJl>l!l~!.LU rL,VnL~6!~l2rt1~LI!1.G~,~~rt~" rLtl:'~~m~~Vl.l!ltrtl.1l!l~!.lU rLP.' 1:'~l.1nWrL~tn.M.rLJil 
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, 
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5) rn~'U's(U1tl1~ (Inteorate) fitl f11~~rn1lJ ~~tl Ltl1tJ'ULVitJ'U LL~:::m1lJLL~n~h ':lfl'U~:::VI'h:J-UtllJ~ 
"';:" \I 

,... d 
\Jl n LlV!1;N'!JtllJ~Vl'Vl{;llfl'Vl{;lll:J

v 

6) rn~~~l.:J~~~A (Create) fitl f111~~1.:J~1~~'\'HVl!'!Ll{;l:::Fl11lJflVll.l 11~tJf11~tl-r'UH tl~:::~nii 

mlflLL'U'U tl~:::~~i VI~tl'l11L?I'Utl~1~~'ULYl!'!1'U~:::'U'U~~~{;l
'" 

7) rn~~tJ~1~ (Communicate) Atl rn~~1I:JYltl~~1~~'ULVli'lLL~:::A11lJ-ntl~'UflrH'lV!1tJfl~lJ~1.:J ., 
" \I' , I 

Claro et al. (2012) 1~fhVl'U~n~'!Jtl.:Ji1n~::: ICT literacy 11 3 1391 LL{;l:::1'ULL~m:n~ LLU.:JtltlflLU'U 2 13~ 

~tltJ 1~LLri 
1) ij~fl1~~~fl1~~l~~'ULVlPl (Information fluency) 

1.1) ~n~t ICT 1'Ufl11~~VllG'\1~G'\'ULVl!'! 'lllJ(;.:JmllJG'\llJl'l()1'Unl';j~'UA'U A~L~tln tl'l:::Lij'U 

~~~::: L'i'JtJ'U LL~:::~~rn1G'\1'lG'\'U LVl i'l ~~i1{;l 

1.2) ~n~t ICT 1'Ufl1~tb:::lJ1mnm'ULVlPl ~':)~\Jl~rul\J1nfl11lJ~llJ1~()1'Ufl1~1Lm1t~ 
u-r'U Ltl~ tJ'U 'l11 L~'Utl~11?1'U LVI PI ~~1.:J ?I'i~AG'\11G'\'U LVlPl1'Vll.l LL{;l:::-W\ilJ'U1A11lJ?1~'!Jtl':)lJl'ULu.:J 

2) ij~fl1'i~uG'\1'ltl~1.:)~'\.J~:::~VlITm~ (Effective communication) 

2.1) ~n'ljt ICT 1'Un1'i~tlG'\l~tJ~l.:)~tJ~:::~VlITm~ ~':)~\Jl~rul\Jlnfl11lJ?lllJl~()1'Ufl1~~':) 
G'\1~G'\'U LVlPl1~LLri~~'U1~tle.h.:J(ln cf(tl.:J f1~'U ~1'U LL{;l:::loULfI~tl.:Jiitl~~Vi'{;l~LVllJl:::~lJ 

v '\J 

2.2) ~n'ljt ICT 1'Ufl1~vil.:Jl'U11lJn'ULL~:::tJn"'m~''U5 'lllJ(;':)A11lJ?lllJl~()1'Ufl111cf(lJltl'U~1'U 
.. '.. ~ <S 1v 'I '\' .. d. I.,J ... ...

Lfl1tl'1J1tJtl'ULlJltl1L'Ulil LL~:::fl11' '1JLVlfl ~'U~{;ltJG'\l'H''ULVl!'! L~mL~flLu{;l tJ'U'!JtllJ{;l~l'i~'ULVl!'! L~'l\Jl'1JtllJln~.:J LL~:::rn1 

~~~'U1\J11lJn'UL~tl'U11lJ.:Jl'U;{ltJA11lJlfl1~~~.:)n'Ubl~tn'U 
3) ij~\J~tJD~'llJLL{;l:::t:.J~m:::Vl'UVll.:J"'.:JfllJ (Ethics and social impact dimension) 

3.1) rnllJ?lllJl1()1'Ufl1~U1:::L13'UfI11lJ-r'U~~'lItl'UVll.:J~1'U ICT ~':)~\Jl1rul\Jlnfl11lJG'lllJl~()1 'U 

f11~~~~'Uhb~tJln'U.utl~1n~'!Jtl.:)n!l'VIlJltJ \J~tJD~'llJ bL~:::1\ilJ'UD~'llJ1'Ufl1'lH ICT 1~mQ~1::: LL~:::Fl11lJ 
-r'U~~'1Jtl'U1'Uf11~H ICT ~tl"'.:J f1lJ 1v1tJvilrnllJ L .u11\JfI11lJ L~tJ.:J~tll\J\J::: Ln~~'U1m'ULfI~tl~ltJB'U LIiltl1LUlil 

3.2) rnllJ?lllJl~()1'Ufl1'lU'l:::Lij'Ut:.J~m:::Vl'U'!JeN ICT ~tl"'-lfllJ ~llJ(;':)A11lJ?lllJl~()1'Ufl1~L.ulh 
rn~1bfl~1:::~ bL~:::rn~U~:::Lij'Ut:.J{;lm:::VI'\..I'!Jtl,:) ICT ~tl"'.:JfllJ LPI~~~n\l bL~:::1\JlJ'UD'l'llJ 

'" 
Ahmad, Karim, Din, and Albakri (2013) 1~nl'V1'U~tl.:JAu~:::ntl'U'!Ju.:) ICT literacy 11 7 

tl.:JAtb:::fltl'U(;lllJ1lJL~~G'llJ'l1'()'Ut ICT LL'vi.:J!'!m'l'l'lj~ 21 1~LLri n1~'i:::'U, (Define) fl1'H-Ul(;-l (Access) rn'i 

U~:::liJ'U (Evaluate) fl1~~~m'l (Mana~e) f11~\j~unrn~ (lnte~rate) f11'l~~1.:J (Construct) LL~::: fl1~~tl~l'i 
(Communicate) 

,hVi~ ~ if111'U (255 2) 1~nl'Vl'U~tl.:JAtJ'i:::ntl'U'1Jtl.:JVi'fl~::fl1~~L'VhVi''ULYlfl1'UL{;l ~ ~l'l~'ULVli'lll{;ltrn'i 

~tl~l'i11 7 tl.:JAtJ~:::ntl'U 1~LLri 
.. 1V.d d4 v

1) rn'l'l:::'\..1 (Define) fltl fl1~ 'llLfI'itl.:JlJtl ICT l~tl'5:::'UfI11lJ(;ltl.:Jfl1'5~1'l?l'ULVl!'! 

2) fll'H.ul(;.:J (Access) ~€l n1'i'll'U'illJ LL~t/'VI1€l rn'5A'UVllG'l1'5~'ULVlI'11'U"'.:JfllJ~~Vi'~ 

3) rn~~~rn'5 (Mana~e) fitl rn~Hlfl~tl.:)iitl ICT l~tltJ~t~nm.u?ll'5~'UlVlPl1'Utl.:JAm 
4) rn'5\j'5rulfl1'5 (Integrate) fitl fl1~"'.:JLfI~l:::~ ~1tJfll1lJ Ltl1tJ'UlVitJ'U LL{;lt,h"'l'5~'ULVl!,!lJl1i 

\Jlfl'VI~lml'VI~.:J 
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9 (100) f11'iboV1i1'l (Access) ./ ./ ./ ./ ./ ./ ./ ./ ./ 

fn'i~V1rn'i (Manage) ./ ./ ./ ./ ./ ./ ./ ./ ./ 9 (100) 

fn'i'U'm.nf11'i (lnte~rate) 
-"

./ ./ ./ ./ ./ ./ ./ ./ ./ "9 -(100) 

f11'itJ'i::blJ'U (Evaluate) ./ ./ ./ ./ ./ ./ ./ ./ ./ 9 (100) 

f11'i~-r1-:l~'i'ifi (Create) ./ ./ ./ ./ ./ ./ ./ ./ ./ 9 (100) 

nl'~~eJ~1'i (Communicate) ./ ./ ./ ./ ./ ./ ./ ./ 8 (88.89) 

f11'i'i::'U (Define) ./ ./ ./ ./ ./ ./ 7 (77.78) 

f11'i11-:lLLt:J'U (Plan) ./ 1(11.11) 
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kllA.m~f,L~N~fl.M.LlJ'£lA.g:;f,j1G~1!I. ~Q.81:;f,j1I:-G~~I9G~rtLt~ M.LlJ'rui.ln.1l 

I:-GJloW~11:-~~1n.~I9)tlf,LUn.~tLrtL!\G~1 f,L~G~f,LU:;\211kllA.m~f,L~~\211'1.1~lA.mL~Llli.fuQ.fl.um:;\21mn.11 UGGf,LUn. t 

)l>tLrtLP.~f,LUn.tn.:;WI:-~I'1.GXt:::~f,LU 1:-~8Lrtl!l. (UO!ll?nlel\a UO!leWJOJU!) 9lA.m~!.L~nt:'::!.f\!.LU ·17 

t-L~UlIl1mLt~Un"L~:::l:m n.~11,n.~~j11 j1t~f,LUn.1lI:-G)l>W~mLt~~I:-~ 

kllA.m~f,L~Gn.~1L,r.:;\21m~\2j11'f,LU t-~8Lrtl!l. (UO!leJSalU! UO!leWJOJU!) k!llA.m12!.L12!.LULfll~f\!.LU .£ 

(asnaJ) L~)l>t::1211 (al\a!JlaJ) ml:-)l>tLrtn.~n.~UU8~1G~1 kllA.mk!f,Lk! 
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n.GU:::f,j1JlI:-Gt-Lkk!llf,LrtLk!rttUL~I:-Gp' Jlf,f,k!I:-Lk~f,LUn.L~n.GU:::f,j1JlN~~ftt n.GU:::f,j1I;lI:-G S" ~~Lfuru~j1Lf'l.U~U,tt 

\lI~Qt-Gfl. 1 Z ~f'l.f,f,tl!lkll:-y\"f,L~G~!.LU:::\211kllA.m~n~~\21n.1~lA.mL~:::~UXtI9l-f,LUn.tn.(W::f,I1I;lI:-G~WtL,lA 

" n.~rt~1~~Q~t-e:1 n tn.G~I9lA.!.LUn.n" :;~I:-Gn.I:-GJilUllrtLt~~L~ruLrt::!.I1!.LU~tL,lA 8 tp.:: ~}G\lI1 t~rtG~I:-L lA.ru tn.L.\.! 

!.LUn.tn.::W8191 n.Gk!G~UG~'19~f,LU:::\211 llf,LrtLk!rtLtl!!L~ruLrt:::f,j1f,LU n.t 8tP.LrtL)l-1}GlIl1t~rtGl!!n.n.::f,)l>1» (1\0 

:SU!lSal al\qdepe pazpa+ndwo::» :::Lrtl!l.1n.kl1n.n.1mG~I9lA.f,LUn~1J1tL!\~ (Sa::>!OLp ald!+)nw) n.GlllUG~1 

n.n.11f1.t1.11:::l!!1!I.' !.LUrtlA.Grtt-Gf,l!!'I:-Lf,~llf,LrtL~t-lA.rttf, I9ULun' nGQ.LQ.rtL t\,,! 19 \2 19lA.n.lA.11t~nn1 lA.n.GU:::f,n l!!I:-G f1 b 10' f" J!;:7 ~ f1 ~ III r, n ~ p::. F' Ib I; F" I Q" 
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n. \ r\ f\ 1\ 
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\2lA.~l9rtG\2l9t"t-~ ,.. b'l;;;/' 1"1 ~ 

n.tkllA1t1.k!!.Lk!I:-Lkk!!.LU G~1Ii. n.n.11UGG ~U~::!.j1 n8~j1mkj1f,LU G~ (a+eaJ) JlUk!I:-Lk~f,LU (S" 
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v , 1.1 I .J q Q.J Q, 1IQ.1 

~'nmm~Lt:.JmL'I'l~'lJmJ~'lJ'J"")vllJfn').JL'VIlJ'::;"'~nUmU'VI'U'1NmU""~"''UL'VI1'l
~ ~ 

~~tJ1vlloff~'l 5 v'lA'\..h::;nvuv1'ln~l'"J l~~n"cl::;tii'l'Ub'VIfll'Ul~Ej""~"''UL'VIP1bL'''::;n1~~v'''''m'tA'll'lm~~''cl~
~ 

21 1~tJ~~'U1~::;uUn1~'VI~~vULLUU'\.HuL'VIm::;v1JEJflvlJw'JLVltl1vitlh.J 

'" '" d d II '" '" " 'l 'l cO 9' d1.3 'l1'U"J~t1'V1bmJ"J'Utl'lmJ'VIm~j~W11'UL'VI1'l b'U b"t1iill'jiil'Ub'VIAbb"~n1'j61tliil1'HbVl{jf1V1"J'a'j~'V\ 21 

'OJ 1 n n1~~m~lbvfl~1~'l1'U1~tJ~b~EJ'JoUv'l nu~fl~::; v11'UL'VI fl1'U1", Ej~l~"''U L'VIl'1bb~::; n1~~ tl"" ~'I'lU -hn 
oCIl"" odd "OJ OJ d.QI d"" '" 1.1 ,.,. Q ~ 

bvfl'" 1~ 'l1'U'J'OJ tJ'VIbnEJ'J'Utl'l flUn1~'I'l~'U1Lmtl'l~tl b'I'l tlJ~'VI fl"cl::; ~1'U b'VIfl b'U b~t1""'a~'Ub 'VI 1'1 bb~::;fll'H'Iv""~ LL~::; 

bvfl""'a'll'Ul~tJ~ L~EJ1oUtl'lnu'\.h::;~'VIcr~~'Utl'ln1~1 ittl6iiVi1 'Un1'j'~V1n1~L~EJ'U~ Lfl~tl'liltlmi'il'VI ~lEJ~'\..JLLUU bL~ 
~ ~ 

vn f1 LU'U'll'Ul~tJ1'U'\..J'j'::;b'VIP11'VImr~1lJ'I'l'u mn""~'l''Ul~t1~ b~EJ1-utl'llV1 EJm'l1'Utii'l'U'Utl'ln1'j'~~'Ul bA~tl'lilv~I'V1'rU 
1i'1V1~n"cl::;v11'UL 'VIfl1'U1~~""'j'?l'ULVlI'lLL~::;f111~v~1'j' ~'I'lu1 'U'\..J1::;L'VI1'l1VlEJ~1'U1 'VIqiLu'U'l1'Ul~EJn1'j'lV1?l~1~Ll'U::; 
1e:J6iiVi LFl~e:J'liltlmi'LU'ULbu'\.me:Jum~ U",::;LLUUU1::;Lii'U ~'lvil'l~lnn1'j'1~EJ1'UFl~'ld 

n1'j'1Lfl'j'1::;"'Le:Jfl""'j''l1'U1~EJ~1'l'1~b~EJ1-Ue:J'l1'UVle:J'Ud ~'lbLU'l'll'Ul~mu'U 2 mi~ 1v1Lbrl n~~~ 1 bU'U 

'l1'U1~EJ~ L~EJ1oUe:J'lnUn1'a~~'U1tl'lAt.J~::;fle:JU bfl~e:J'lih:H'fl'V1-rU1V1~n~::; v11'UbVIAL 'U1a~ ""~"''UL'VIP1 Lb~::;fl1~ 
"" d cO • d :'1 _ ... d d "... 11;'1:;j~ ... '" 
?ltl~l'j' Lb"'::;n1)m1~"'e:JUflrum'l'lbfl1'El'l~e:J fl~~VI 2 b u'U'l1'U1~tJ'VIbnEJl'Ue:J'lflUn1'j' 'lJ be:J'O'VI b'Ufl11~Vln1'ab)EJ'U. . 
fl1 )~e:J'U11~~'lf1111m::;~Un11~bvil~'Ule:J~Vi 

~ 

1) 'll'Ul~EJ~bMEJ'JoUe:J{jnunl)~~'\:Jltl'lfi'U'j'::;ntJu bA~v'liltJ~1V1-rU1V1V(fl"cl::;fl1'j'~bvil~'Ub 'VIfl1 'U1~~ . ~ 
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Wijaya and Surendro (2007) viln1'j'~f1"cllLMEJ1nUfl1'j'~~'Ulbfl~v'll'iv~1'V1'rU1V1n1'j'~bvil~'ULv6iiVi 
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~. I ~ 
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bbvif1'lLlJLv1ilf11'j'~IllJ'U1 ~1L'l.J1bbmlJ~'ln~11~'UlJ1 t:.J~ f11'j'~n"cll'1'lUl1 1 'Ufl1'j'vil'lI'U'Utl'lVlU1EJ'l1'U'j'I'lJfl1)'Utl{l 
eLI v doCll tI I "" 1 .... q d .J 4 oCto ~.J.., 1.1 

)~U1" Vlv'lf11'j'UA"'m'VI~fl1'j''j'b'VI1'V1'U tJ'lIVI lJfnl~""~I~Ll'VI~::;flmLfl'j'I::;V1bnEJ1nU'Utl~~""~"''Ub'VIP1bb~::;n1) 
.u " " \.I 

~tl""'j' boUlh Lb"'::;""m'j'Ll?l~''1 bb uuyjtl{~oUtJlJ" bb 'lJUI'11'1 61Lv1 bb~1n'Wul1ilfn1lJ~lJ~'Ui5~{j1'Ub'8'1'lJ1 n 'j'::;V111'1~ 1 ~ 
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f11'j'v1~"'vu~.:t 7 tl-.lfi'U'j'::;flVU~-.lVl111{ll'itl1tJd 
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Claro et al. (2012) Vh'l1'\../j~mM~.l1rlU~fl~1n1~tb:aihJl1fl~~f11':ifbVhl1'U ICT 'lltl'l~m~EJ'U1EJ 15 U 
1(>l EJ1'U 'l1'Ui~EJd~ ~'Vh n1 ~Pl fl~1 bb1;l ~ ~::~-UCl1lJ b<U'l\J ~llii n1~'lleJ'll1fl~~ ~1 'Ubtl'1lVi bb1;l ~vhn1~1(>l~~vi'Ul1fl~~ n1~ 
~bVhl1'Ubtl<11Vi'lltl'lUfl b~EJ'U 1(>l Cltltl flbb 'UU n1~?1 ~1'l bl"1~tl'lijtl1'U~fl~ru~'lltl'l bb 'UUl(>lfl1~tJ~u~ \J~~ fltl'U~1 Cl-rrtl 

r11tl1lJ~'lVllJ(>l 57 -rrvr11tl1lJ bbU'ltltlflbU'U 3 ij~ b~bbri 

ij ~ fll ~ ~(>l fl1 ~ Yi'fl~:: leT 1'Un1~ \J~UCl 14 iStl 

?l1~?I'Ub 'Vli'! ~(>lVl1'ii'l1'S61'UbVIi'! 


Yi'fl~:: ICT 1'Un1~ 
 \J ~ U Cl bb 1;l ~ b~ tI 'U - 1 ~~fl b~t1'Ue)I'Ubb~::i bml ::~-rrtl~~\J'S~b.fl'Vl 

\J~~m1;l611'S61'Ub'Vli'! I'l tl U bb U 'Ub U (>l 14 ~1'l 1 (ml'VJ 1'l1'S1'l -rrtlI"111lJ) bb1;l::b~tlfln1'S 
d IJ 	 Q,J.::Jq.J d -rrv 1'l1"111lJ'lltllJ~'Vl~'Vl?l(>l~lfl 5 I'nb"tlfl" . 
1... "".... J .. J 1 - VI'Uflb'StI'Ub1;ltlfl.fl1~'V1(>l'Vl61~ 'Ufl1~bb?l(>l'l• 
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~T€lEh!!fie:lum~EJtJ1EJ 15 tJ ~lU1U 1,185 flU ~1~lJl\llnnT~~lJLL'U'U~~lEJ~U~le:lU 1Lfl~1~~-rrmJ~ 
\Pl1lJYl'l~~n1~Yl~~e:l'ULL'U'U~'1L~lJ (CIT) LL'U'U1(;l~fl1llJL~EJ'Ie:l~~ 0.825 ~~n1~Pin~lV'1'U';h ~L~EJUm~1'Un1~ 
Yl~61€l'UciTW1~'1ilh1n~~ n1~LLnt1qj~1~lnm~~'11U~nl~U(;l1-Xv~1uLnru<fi~~l fl1~\l~1~1'Un1~-w~tJl~n~~ 
n1~~L'Yh~u ICT LL~~fl1~\l~~n1~'U~~~m~-w~ul~n~~m~1L'Yh~tJl€l'1lvni1u~~n61m 

\J " \J \J 

Ahmad et al. (2013) Pim~lL~tI1t1'Um~tl~~LijtJ61lJ~~(1tJ~~lulv'1lVi'Ue:l'l~~\l'Um~Pin~1~~~'Utl1qjqjl 
uruenl'l1~EJ1mlJ L~~61m~(1tJ~ltl'1lVi LL 'vi~~1'l1~~~~ 21 LtltJ~ltJ~'1V'1~(1'1~lCJ~~LiiEJ~LL~~1Gn1~-W~tJ1LL'U'U1(;l 

• " otI:I \J 

61lJ~~(1tJ~1v'l1Vi~L~EJnil "ICTC-Test" (Information and Communication Technology Competency 

Test) '\.J~~ntl'U~1EJ 7 tl'lfltl~:::ntl'UvhaffYl~61€l'U l~LLri n1~~~'U m~L-rrl(1'1 m~tl~~Liju m~~(;lm~ m~'\.J1rul 
., 'oJ 
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L~ EJtJ Iil €l 'U LL"::: LL'U 'UL~61(11 'U n 1 ~ ruV'l ~v lJ ill 'j~ '1ltJ \l::: LtI'U n 1 ~1~61 (1 1 'U n 1 ~ ru61lJlJ ~~lj fl1llJ 61v~fl~tl'l t1'U 

G1rl1'U n 1'jru\l1'1L u;U11'l\h:::\111tJ L'lltJ 1~~mum~rub~e:l-1~'Ulij~tl~~LYll"1n~u'U LL~11~ill~'1l'U~61v'Uv1l m"j~'UI'1'U
.~ , " 
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1'1'JvV1.:J Li"l"j'il.:JlJB 

m'i::-l1'U~ 2 

1'Uv1 12 ii\J1f'llJ 2011 Ln~L'vlllJfmru~\J1ij~\J~tl'i:::LVlI'1~~\J <S~LFlEJLfi~~\J tl'i:::LVll'1a\Jt~\iL~tl1\JU 2010 vh'l~'l!U 
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(i:inWel1'U·~\.!1Il tJULL"':; LLU:;1.11 n1'itlnoo~~LoU1 ~tJU ritlUn1'i~1LUU~1U t~tI\J:;~tl~vi1LU'U~1\JLtJ\J~1~u.ffu~~d) 

A) 'l..1L~tI'U~VLlul'lltJ1~LtJ\m'vl~~oUtll;J'" (LtJULLUUL~tlU\1ItlU) LL",:;l..1L;tI'U f'l1r1U MtlU\1Itlu) t~v'l..1L~tI\Jl~'vI"'1mlu 

B) 'l..11.11oUtllJ",~~ur1'Ultiil.~'l\J tV'l"'L~tli~",h~~'Ut~tll.;r~tl folder';h TSUNAMI 
" 

C) th\JoUtJlJ",v1~tJflul;' LiitJmnU'utJlJG'I~l'1ru~~ni1~uiiFl11lJ~1ri'nl~1'vli'U1.11L~'UtJ'vl\hff\J 
\J \I '\J g~ 

0) ~~\J1~tJ1.11L~UtJtl'i:;lJ1W 5 'U1Yit~tll~-UEll.J~vtt;'\J1nn1'i~ur1u LMtl1flutsunami 'l'UU 2004 Yi~tJlJ~~oUtllJ'". " 
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E) 'l'U~ tJ1.11L~\JtJ'1J tl~~ ruFl1'i\J:;(I)eJ~ii 

d 1 oJ:'I" .,/ U!,!~"/ ..
1. Link 3 L1U '1!I1lVlLuU'1JtJlJ"'LmnntJ(1U1lJVllJ1Lm'llV 

2. link lMtJ~u1ij 
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1-XA~ bb'W'W1~1CJ1ibnru"Vifl1'H11~'J~l-XA~bb'W'U(~'U~A) ijn1~m1~~€J'Uf'lru.nlV1bf'l~€J\lijm~\lL:a\ltl~lJlruLL~~ 
~ , 

L~\lf'lrumVl m'J~~eJ'Uf'l'JllJm\lLL~~f'l'J1lJL~V\I'UeJ\lLL'U'IJ'r~ LbI1l1lJ1~~~'\..J11EJ~~L~V~'UeJ\l15, , 

2) \l1'Wl ~V~ L~m-ueJ\In'Un1~1-tlleJ;vn'Wn1~~~n1~L~~'Wn1~~eJ'W~'JlJ~\lfl1~1~~~v1'Un1~~Lv11~'U1eJ6ilYi 
~ 

Kiss and Gastelu (2015) M~n'l!llL~mn'Un1~ltl~~'ULYiV'U~~v1'Ufl1'rS\v11v('UleJ~Yi'UeJ\I,rn~n'l!l1'll1'J
~ 

L~ n~n'U LL"~'lll'J~\I n1 L~EJ'W L~ml1lJl Lu'U-ueJlJ"Vi~1~rulfl1~WVlJ'W1n1~~~n1~L~EJ'Wfl1~~m.J ~1mh\lLUU 
~ 

,rn~n'l!l1~1'U1'W 720 f'l'W Lf'l~eJ\lijeJ~lm'Wnwr~~eJ LL'U'IJ'rvm'U'UlJ1(1l~t1~~lJ1rurh 5~~~'U (Likert scaled) 

~1'W1'W 15 iBFi1mlJ~\I~~1~,rnPlmnYhrn~t1~~Lij'UI1l'ULeJ\I lLml~"';-UeJl.J"1~tJ1-u~i1~'Vl~~fl'U Mann-Whitney 

test ~\lLtJ'U~()~mi'Vl~~fl'Uf'l11lJ~lJ~'W5~1'V!~\.JoUfllJ,,~iilJlm1~~~lnillJlm1~ti''W(Il~mf'l (Interval scale) 
~ 

~~ n1~Pl fl'l!llV1'U':h ~~v1'U n1~~Lv11V1'U1fl"iiYilimllJLLl'lfWl1\1n'WL'WLL~~ ~'\.J ~~L'Vli'l1~m1nPln '1!11'll 11 Llj n~n'W ~'V!f1i\l
" ~ 01: 

LL"~~'lll t&~ ~ ~'U fl1~~Lv11~'W1eJ"ilYi1fl'"LAV\I n'W 1'U'lJru~~,rnPln'l!l1'll11 ~\In1 L~ tJ'Wli~~ ~'U n1~~Lv11V1'W1eJ~Yi 
~ ~ ~ 

LLl'ln ~l\1n'U1~'V!i1\1LVli'l'V! ru\l LL"~ LVI i'l'lllEJ LL"~VI'Ui1'll1'J Lljn~n'Uli~~v1'Un1'S~LvhVl'U1fl"iivhwl'W~~~'U~\I 
., '" \J '\I 

o ~Q.I.J Q.J II cv II I IV 

Senkbeil and Ihme (2017) 'Vl1\11'U'J~mnEJ'Jn'Un1~~~l\1LL"~n1~m1~~eJ'U'Vln~~fl1~~LVllV1'W 
~ 

LVlf'l1'Wl"v~1~~'WLVli'lLL"~fl1~~eJ~1~ (ICT) l~mLU\lij~rn~H\ll'W ICT eJeJmu'W 3 ij~ 1~LLri LL~\I~\l1~'Ufl':) 
LA~eJ.:)ijeJ (n1~~'W'V!1-U€JlJ~ LL~~ rn~L~m.J~m"1~n1~vi1':)1'W) LL 1.:)~.:)h (m1l.nJ'WLVi.:) LL"~ fl1~'V!i1~1nuf1I'V!1~l(1l)

\J \J '\I g~ 

LL~~bb~.:)~.:)1~1'Wrn1t1B61lJw'W5'Vl1\1~':)f'llJ (n1~LL~mtl~EJ'W'Vll\1~\lf'llJ LL~~ n1~'\.hL~'Wfl(ll'WLv\l) 1~ EJiin1~l bml::-vl 
.,J... 1 ~ ,..., .,J ~I ... .. 

fl'J1lJ~ll.m(11'Urn~1'll
v 

ICT bL(;1~fl11m'Uf'llJ(Il'WLeNLflEJ'Jn'U, ICT 'W'Vl1\1fl1~j"\fl~1 ~lfln~lJ(Il1'i)tJl\1'VlLu'U'Um~EJ'U, 
'll1'JLt:JeJ111''W eJ1t:J~~'V!i1\1 16 - 27 tJ ~1'W1'W 323 A'W LL,,~lin1~lLf'l~1~"';eJ\lrltl~~nv'UL:a\llh:Hj''U, 

) ... <; .,J".¥ <; 1" 'a I 1v, 1 d ..(Confirmatory factor analyses ~'WtJ~'4'WblJL~"V1~~l\1'U'Ub~t:J 'll 5 'i)\lAu~~n'i)'U ~LLn LL~\I~\I ~'UeJ\llm'i)\llJtl 

LL~\I~\l1~ LL1\1~\lhl'Wn1~t1B61lJw'Wfi'Vl1-:J61\1f'llJ fl'JllJG11lJ1~(11'Wnl'~H ICT LL(;1~ fl1~f'l'J'UfllJ(Il'ULeJ\lL~mn'U ICT 

1'Wfl1~1~fl'J1lJ~m1lJL-U1h'Vl1\1 ICT ~1~EJ1iLL'U'U'Vl~~'i)'ULL'U'UtI~,rEJ ~1'W1'U 60 oUeJ n~n'l!lru::Lu'WUf1I'V!11'U01:,,\) 

~il'ltl~::~11'W LLtJ\lLU'Ufl1~LoU1(i\l~1~~'ULVli'l ~1'U1'U 23 oU'i) n1~~~l\1~1~?l'Wml'1 ~1'W1'W 11 oUeJ fl1~\J~rulfl11 
LL~~fl1~~~fl1~~l~~'Wb'Vll"! ~1'W1'W 16 oUeJ LL~:: fl1~'\.J~~Lij'U\!~ru1n1'j ~1'U1'W 10 oU'i) 1~v1~,rm~CJ'Wvi1 

f o:::t. .. dcvQl"' ..~ 1 ''''1 oc!iI 0 d d I
LL 'U'U'Vl~G1eJ'U~1'WAeJlJV'l1 LI'l'i)'j L VleJ~'UlJeJ fl'UuruVIl 'U~m'U fl11ru~~\1 ~m(;1€Jnf'll(1leJ'U'Vl L'V!lJl~~lJ'Vl~~ VI'll11 v , 

LL'U'U'Vl~~'i)tJlirhm1lJLviv\I o. 77 LL~~nf'l'JllJm\lL~\llA~\I~~l\1 LL"~ LL'S\I~\ll~'lJ'i)\I ICT nm1lJ61lJw'W5n'UVln'l!l~ 
fl1'j~Lv11V1'WL'Vlf'l1'W1(;1~ ~l~~'WLVII"! LL~~ fl11~eJ~1~LL(;1~"n'l!lru~LilVl1~'lJ~\lLLI'i(;1 ::'Uf'lA~ (~'W'V!"\I'Vl1\1~\lAlJLL~~

\J , 

fl'J1lJ~eJ\lfl1~1ufl1'S-r'U~) LLl1lnvl1\1n'WeJci1\1n,rm11l'lru 
" v 

'lieJ'Uru ~'j1'WJl1V1 (2554) Mvi1fl1~Pln'l!ll L~fnn'Ufl11WVlJ'W1~1-J\I~~llJmllJ~lL~~n1'SH1'i)~vn'Wn11 , v , 

L1t:J'Wn1~G1eJ'WLYleJb~~lJ~~l\1V(n'l!l~n1aTIeJ"iiVi'lJ'i)\I,rnL~V'W1~~'U.rr'W11'5EJlJPln~1LL~~ (il11~~'i)'Um1lJ~fl~f'l"'fl\l'UeH
\) 

llJL~~nWr~~~\ll.J'Ul~'Un'UoUeJlJ(;1 b~\I'th~~fl~ ~'JeJ~ l.:)t1~~neJ'U~'JCJ n~lJ~'Vl1\1f'lrul~~1'W1'W 11 f'l'W n~lJ
'\J , \I , , 

~'U~'V!l'jLL~~f'l'j~~tl'WL'Ub\lL~CJ'I.J115EJlJ~n~1~1'W'J'W 541 A'U LLm~,rm~v'W1'W'j~v1'U.rr'U115VlJPln'l!lltJ~ 3 ~1'U'J'U 
\) \)" 

2,199 f'l'U ~ln 55 b\lL~tJ'Wm~lJ1~lnn1~~lJb\lL~tJ'W~'Jtl1~L'Vli'l ~~n1'S~mn1~~'JtJ\I~'S'JlJA11lJ~lL~~'1JeJ\ln1'S, 
H1'i)6/lVi1'Un1'S~~n1~b~EJ'Wn11~'i)'W~1'W'J'W 43 ~ltJ\I~ meJ'Uf'l~lJtHrl'\.J1~n'i)'U'V!"fl 4 ~1'W 1~LLri ~1'W'U~'UV1 
~1'W'J'W 10 1})1tJ\I~ ~1'WU~~tI'l11L-Ul ~l'Ul'W 13 ~ltJ\I~ ~1'Wm~'Ul'Wn11~1'l.nU 15 ~1-J\I~ LL~~ ~1'W ~~~'I'l6 
~1'U'J'W 5 l})'JtJ\I~ LL"~~1nn1'S(Il~1~~eJ'UllJL~"~'JtJ\I~ VI'Ui11lJb~(;1nm1lJ~u~f'l"'tl\ln'UoU'i)lJ~L'B\ltI~~~n~ LVltI 

'\J 

http:1'Wm~'Ul'Wn11~1'l.nU
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tJ'I fh.b~ ntJ'lJ ~ tJ EJ~i1 rl1J1 'VI1.1n eJ'I A'll 'j~ ntJ'lJ~.:J~~VI FieJ f1'l1l.H'I1l.J1 'j(1'1JeJ.:J1.1n 11m.J1'U f11'j~~1.:J~ ~'jr1~tN1Uv1'l EJ 

nT~HleJsgVi 
.1"' ".1 (.J ... '1'1"'" .0(Markauskaite (2006) bu'jEJUbVlEJUu'j~~Un1'jruln EJ'lntW/If1 b U b~EJ~1~~UIVl?!m'l~f11'j"eJ~1'j Ib"'~nT~ 

~b~tl'lbVlfl1ul~Ei~1~~UbVll'lbb~~nT~~eJ~1'j'j~"rhH~I'l'1l1mb~~b~?!'VI~'1 v1'leJ~1.:J1~EJ FieJ 11nPif1'\~1'j~~u'll~qjqj1 
lVlG'11'1J11'1J1rn~G'1eJu~uu~ 1 'll'j~bVll'leJeJ~bmb~EJ ~1U'JU 120 f1U 1~l.J1~1nrn'jl~eJf1v1'JeJci1.:J IIUUeJ1G'11~l1f1~ 
bf1~tl'li1eJl~EJ Fitl bbUU~eJuml.J~'1i1~n~ru~btJUl.J1m'll~~l.J1rurl1 5 bb~~ 6 'jt~U 'll~tneJuv1'JEJ-UeJl.J"'fli1'V1~'1 

\J " 
(.J ... 11" :1l ".01 '1'1" ..01'll~t"Urn~rubnEJ'Jnu bViFl U ~ EJ~1~~UbVl?! bb~trn'j~eJ~1~ bb~~f11~'j b'jeJ.:JbVI 1'1 b U b~EJ"1'j"UIVI?! Ib~trn~"eJ~1~ 

" 
1 bm1t~-ueJl.J~lV1EJ1if"(\~'VIV1"eJuVi~1'V1~Uv1'l eJ ~1'1~ biJu~G'1~tti1eJ n'U ~ ~ f11~1~EJ~u'.h 11nPin~1 b~?!'1l1EJlJf11'jl-if 

" 
.:J1'UfleJl.JVi'J b\J1eJ{ ilm1l.JG'11l.J1 'j(1v11'Ub Vl I'llul~ Ej~1'jG'1Ub'VIl'llb~~f11'j~ eJ~1~ ilf11~Pi n~1'v11m1l.J~bMEJ'l flU 

cI :;\ (..I" 'I" tI.J... '1 'i .. " 11 .. 
bVifl U "'EJG'111~UbVl?!bb"'trn~"tlG'111 bb~tl~·oqjG'1m'Uf11'jruVl\J1tl.:J b'llfl')1l.J~lnEJ'lnUbVlfI bU b"'EJ"11"UbVI?!bb~tn1~ 

~eJ"1~1'Urn~ bLnUqj'VI1l.J1nn'.h11nPi n~1b~?!'VI~.:Jtl ~1.:Ji111EJ~1~qjVl1.:J"~~ 
Madi~an, Goodfellow bb~t Stone (2007) b'll1EJUbViEJUfI'J1l.Jl1uhlurn~1oUbVlfllul~Ei"1'j~'UbVl?!lb~t 

f11'j~eJ"1~ Ib~tf11Tj\~tl'lbVIi'lL'Ul~ Ei"1~"'UbVl?!bb~t rn'j~eJ"1~~t'VI11.:J b~1'l'll1mb~tL~1'l'VIru'l v1'JeJ~1'11~EJ FieJ
\J U 

11nPin~1'll1'll'll1\J11~'UU~ 1 thtb'VI1'l6'l'VI-r~ml.J1n1 ~1U'l'U 289 A'U 1~l.J1~1nf11~I~eJf1bLUUb~1t~'I 
f11~~hdjuf11~1~mLU.:JbtJ'U 2 ~tEJt fieJ ~tEJt~ 1 ~n~1f1'l1l.Jl1uh1Uf11'j1-uIVlflLut~Ej"1~"UIVI?!LI~tf11'j~tlG'11~ 
bnu'j'lm")l.J-Utll.J~LVlEJ1oULLtJu"eJuml.J~'1il~f11!}rutbUU~.J1\J11'll~~l.J1rurl1 5 ~t~U '<il1U'J'U 20 -UeJ 'jtEJt~ 2 

" 
Pin~1f11~1b~eJ.:J n 1~1-ubVir!1'U1~ Ej"1~6'I'UbVll'1bb~tf11~~tl~1~ bnm'lu~'ll.JiieJl.J~LVI mJeJU'VIl.J1 EJ.:J1ul~1.1nPin~1 

" " 
~VlvtTnEJ'I1'U~.:J\IleJ'I1ii-Xn~tbMtJ'JtltJ bVlfll'UL"V"1~6'I'UbVl?!bb"tf11'j~eJ"1~ ~1U'JU · 10 .-Xn~t 'VI1n1.1f1~f1~1lJ 
... ..I... L '1 ;,. d... 'I 'I tI " ... :"! 1 '"' ... ..I ...
Vln~tlnEJ'JnUbVlr! 'Ub~EJ6'l1~G'1'Ub'VIl'1bb"tf11~"tl"11V1n~~bVlb'VI 1 f1tbbU'U m'Un\"ln~1 l.Jl.JVln~tbnEJ'lnU 

bVlflL'U1~Ej"1~"'UbVl?!bb"'tm~~tl"1~-Xn~tl~1~ 0 fltbL'U'U ~'UFitJ i1Fltbb'U'Ub~l.J 10 f1tbb'U'U ,x.:Jd 1.1nPin~1~~'1 
~1EJ.:J1'Uil~1'U'l'U 38 f1'U L~mtJ'UmG'116'1l1f11~\J1tlUbbUtJ"tl'Ucnl.Jl'U~~EJt~ 11bf1'j1~~iieJl.J,,1~EJ1oUf11~lbfl11~~. " ,.. 
fl')1l.Jbb'll'j'll~'l'UVI1.:Jb~tJ'J t:-J~f11~1~EJV'lU11 11nPin~1b~?!'ll1EJlJfI')1l.J11'Uh1'U n1~1oUbVIi'll 'U1~V~1~"'UbVl?!bb"~f11~ 
~eJ"1'jl.J1 n (11111nPin~1 I~ l'1'V1qj.:J eJ~1.:Ji111EJ~1~'llVl1.:JG'1~~ bbvltl~1.:J1'j n1'l1l.J 1.1n~n~1 bV'l?!'ll1 EJ bb" t b ~ ?!'VI~.:JlJ f11'j 

~b~eJ.:J IVlFlt 'Ul~Ej"1'j,,'U b Vll'lbb"~ f11'j~eJ6'l1'j1l.ibb\1lnvl1'1n'Utl~1.:Jil,rm'1~ruVl1.:J6'I(\~ 
" U 

Tella bb"~ Mutula (2008) b'll1tJubVitJUf11)~b~eJ'IbVlfll'U1"V?l1)?I'UbV1?!bb"tf)'l'j~tl"1))~'v111'1 b~?!'1l1EJ 
" bb~tb~?!'VIqj.:J v1'leJ~1'11~EJ fitl ,rnPin~1'll1qjqj1\J11~'UU~ 1-4 'll~tbVlI'1Utll'l~'J1'U1 '<il1'U'J'U 500 fI'U 1~l.J1~1n 

f11~b~tlnLbUUb~1t~'I IFl~eJ.:JlJeJl~EJ fitl ILUtJ"tlucnl.J~'1il~n~rutbbUU(1n~VI Lb"tl.J1\11~'ll~~l.J1rurl1 4 'jt~U
" 

'll~t neJu ~'J EJiieJm'l.fli1'V1~.:J f11 ~1b~eH bVlrlL 'U1", Ej6'l1~~U bVI 1'1 bb~t rn 'j~ eJ"1~ 'll'jt~U f11 'jru1 U f11 ~H'I1U 
.., " " 

Fl1)l.J~'Jb\J11){ 'll'j~ bflVl f11~1-u.:J1'Url1)l.J~'J 11'I1){ II"tf11)1-u.:!1'U~1)'I"l.JVl 1IA~1t~-Utll.J"lV1CJ6'li1~Vi~1'v1-ruv1'J1)~1'1, " 
~bU'U~6'I'j~vleJn'U ~~rn~1~EJ~U11 ,rnPif1~11~1'1'1J1tJlJ'll)t6'luf)'l)ru1'Uf11~1-u.:!1'UAeJl.J~'J 11'11)5 lh'J"11 'Uf)'l'jl-if 

.:J1Url1)l.J~'J 11'1 eJ{ bb,,~il rn~~b~eJ.:JbVlfll'U1~Ej"1~6'I'UbVI?!bb"~ f11)~1)6'l1'j~.:!1111f1~n~1bV'l1'l'VIqj.:J eJ ~1.:!il1.1CJ~1~qjVl1'1 

,,~~ 'UeJn~1 nd~u11 11n~n~1~i1m)~b~1)':! lVIi'lL'UL" Eir;11~?I'UbVll'1bl"tfl'l~~1)6'l1~6'I'IlJbb 'U'J1tJl.J1'UfI'l'jb-UU1f1Tl"
" " 

~eJ'I6'll.J~6'I.:J n1111nPin~1~ilf11'j1l~eJ.:J LVlrl1UL!;1V"1~6'I'ULVlI'1Lb"~f11~~mn~~1 , " " 
01"'"' tI d 1 1 "' ..oI.J....Agbatogun (2010) bu~tJULVlEJUfI'l~~b~tl'lLVIrl 'U mJ6'l1~6'I'ULVll'lbb~~f11~~tl"1~'1JeJ.:!rl~Vll.JL~?! ~rul~ 

VI1'1n1'jPin~1 bb!;1tl'1J1beJnLLl'1nvll.:Jtl'U v1'leJ~1'11~EJ FieJ fI~~t~ul1l'iEJl.JPin~11'Uh'lb1EJ'U-r~U1~ 'll'i~LVlI'l1'U~L1EJ" .. 

http:mJ6'l1~6'I'ULVll'lbb~~f11~~tl"1~'1JeJ.:!rl~Vll.JL
http:eJ"1'jl.J1
http:mJeJU'VIl.J1
http:ilm1l.JG'11l.J1
http:j(1'1JeJ.:J1.1n
http:f1'l1l.H'I1l.J1
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~1'U1'U 364 i"l'U 1~~1\l1 n nl'~~~tl ~1~~1 ~ Li"l~tl'lij tli-.ij~ Atl LL tJ'-.rr~m'S~L~tl'l L'Vli"l1'UL~~"'l'H~'UL'Vli'1LL~:::nl'~. ~ 

~tl"'l'S :U~mHl.I:::LU'U~lmU'S:::~lru~l 4 'S:::~tJ ~1'U1'U 26 oUt) iLml:::VioUtl~~1~tl1.g"'()~'Vl~G1tltJViG\'l'vl~\J
~ 

~ltl ~1'1~ LU'UBG'1'S:::lJitl n'U LL~:::m'SiLi"l'il:::ViI"111~LLu'SU'S'J'U'Vll-:1L~tI1 e.J"'m'ii-.ij~'I"ItJ11 i"l'S~:UL '1"11'\ LL~:::i"lrul~ 
~ . . 

'Vll'1 m'S~mn~l'1 n'U:Un1'S i L~tl'lL 'Vli"l1 'lJ1~ ~,",l'S"''UL'Vli'1LL~ :::m'i~ tlG'11'SllJ LL(9)n ~1'1 n'Utl vl'1ihr~G\'lAqj'V11-:1G'1()~ 
~1'Um~:Ui'!J1Ltl n~l'1n'U:um'i~L~tl'l L'VIi"lL 'U1~~G'1 l'iG'1'UL'VlI'!LL~:::m'S~tlG'11'S LL(9)nlJil'1 n'Utl ~l'1:UU~G\'lAf)I'Vll-:1G'1()~

~ ~ .~ 

1~ tli"l 'in ~lJi'!Jl Ltl n'l"ll ru'!J tI I'll G'1 (9) 4n fl1 'S ~L~tl" L'Vli"l1 'U1", ~G'11 'S,",'UL 'Vll'! LL"::: fll'i~ t1 G'11'iG'1 'I fl11 i"l 'ifl~lJ1 '!Jl Ltlfl 
'" " '" . \I \J" 

Q ~ Q,J ~ 

1'Vl tlll'l1 G'1 mLL"':::G'1 'I i"l ~ 1'l1G'1 (9)'i 

Ritzhaupt, Uu, Dawson LL"'::: Barron (2013) ~n~Ie.J~'tItl'lL'I"Ii'1 L:fftl'!Jl~ LL"':::Li'1'i~~"'m'U:::~:U~tl 
m'S~L~tl'lL'Vli"l1'UL~~G'11'i"''UL'Vli'1LL''':::m'S~tlG'11'i tilltl~''1i-.ij~ fitl um~tI'U'S:::~tJl1LitllJ~fl~l(9)tl'UI'i''U ~''Ul'U 5,990 

i"l'U ~'i:::L'Vli'1G'1V1~~m~~m Li"l~tl'l:Utli-.ij~ fitl 'S:::tJtJm'iu'S:::Lii'Ufll'~~L~tl'l L'Vli"l1'U1~~G'11'S~'UL'Vli'1LL"':::fl1'S~tlG'11'i~'I 
~ ~ 

Lu'U1u'SLLmlJi"ltllJ'~hL(9)t1in~I'UU'i:::fltlU 2 ~1'U fitl f11'S:::'Il'U*L~'Um'iU~~ (performance-based tasks) 

~1'U1'U 67 ~'U LL1;1:::LLtJtJG'1tltJU'S:::Lf)'VIL~tln(9)tltJ ~1'U1'U 40 oUtl U'i:::ntlm11mLtJtJG'1tltJ"'''''CJ~1L~tlflLL1;1::: 
LL'lJtJ(1fl~~ 1Li"l'S1:::VioUtl~~1~tl1.gn1'i1 LFI'il:::ViI"111lJLL'-.l'iU'iI'U,.,m~I'i'ILLU'iG'11lJ'Vll'1 e.J~m'i1-.ij~'I"I'lJ11 L'I"If'l L~tl 

~ ~ 

'!l1~ LL~::: Li'1'S~~G'1m'U:::~-:le.JMitlm'i~L~tl-:lL 'Vli"l1'UL~ ~""'SG'1'UL'Vli'1LL~:::m'S~tlG'11'Smh'l:uutlG\'lAnl'Vll'1G'1()~ l(il ~~ ... ~ .~ 

u[j~lJ~'U;b:::VI'"hWM L~tl'1n~ LL~:::LI'I'S~]G'1(11'U:::hJ:uum=hAqj'Vll'1'" ()~ ~'IdUflL~tI'UL'I"II'!VlCQ~nm'SiL~tl-:l 
L'Vli"l1'U1~~G'11'SG'1'UL'Vli'1LL"':::m'S~tlG'11'S~'lfrJlum'1t1'UL'I"Ii'1'!l1t1 um~~'U~I'1Jl1:um'SiL~tl'lL 'Vli"l1'U1~~G'11'SG'1'UL 'Vli'1LL"'::: 

m'S~mn'SG'1'1nl1Ufl L'1~'U~n~l~~'U Bn~'IUtl L1~'U~:U Li'1'S~~G'1m'U:::G'1'1:um'S~L~tl'l L'Vli"lL'U1"'~""'SG'1'UL 'Vli'1LL1;1:::m'i
\J dol \I \J 

~tlG'11'iG'1'1nl1UflL~tI'U~nLi'1'i~~G'1m'U:::~1 
~ ... 

'" v .,j.,j " 1 ,.,j ~.,j.., .., ~. I .,J...!J'" v
\lImtltlG'1 1 'i LL1;1:::-:I l'U'J\l tI'Vl Ltltl1't1 tl-:l 'Un ~lJ'Vl 1 '1J'I Lfl ~1 n'lJ m'SVi VlJ'Ultl'li"l u 'S::: ntl'lJ Li"l'Stl'llJ tlb11'V1'i'lJl!1l• 

.., v 'i 'i .....j .... , ..I "'.., ..I 
'Vlfl~:::(ill'UL 'Vlfl ~'U ~"'~ G'11'SG'1'UL 'Vlf'lLL"':::m'i~tlG'11'i LL",::m'S(J)'Sl\lG'1tlUi"lruf11"11lLi"l'Stl'llJtl LL"':::n~lJ'Vl 2 'Il'Ul\ltl'Vl 

L~ tlloUtl'l n'lJ m 'S1-tlttl~Vi1 'U m 'S-.ij~ n1'S L~tI'Um'iG'1 tl'U 'illJ~'Im'S1!1l'i:::~'lJ m'i~Lvh~'U1tl~Vi '1"11..J11 LU'U'Il'U1-.ijtI~ 
~ 

~n~11'U~l'1U'S::: L'Vli'1L u'U~1'U1Vlqj fJ'Ih]'I"I'lJ'Il'Ui-.ij~~n~ru:::d1'UU'S::: L'Vli'1l'Vltl B-:lrlU';i::: tlB'lJm-til.'Um'S1!1l~::::U 
~n~ru::: LU'U1ULL'Ul'Vll'1L~~ln'U ~1!1l~tl~:::~1'U'I"I'Vl5~~tI LL~:::~''UL'Vli"liji"lL~tI1ntJ1v~Vi Li"l~tl'lntlm-tll'Uf11Vi';illJ• 
fitl LL U'lJ1~ LL~::: LL U'lJU'i::: Lii'Ut'l'U Ltl'l ~tl~ru:::oUtl~h (11lJG11'U1Vlqj Lu'U~fl~ru:::'1JB'I n1 ';i1~fl1'i:::'Il'U~''U'Vll 'I 

"'m'Unl'HUG'1lJ~~ 1!1l~~1'U1 u'SLLmlJL",ntl'U ~l'ULLtlU"IIl~Li"li'U 'VI1ei m'SG'1tltJt1tl'Ul~oJ ~'Id1'ULLtIi~:::U'i:::L'Vli'1il:u 
~n~ru:::'t1 tl'l m'S1-tlttl~Vi LL'" :::'lJ1tJ'Vl1'U n1'S1-tlttl~Vi LL(9) n IJil'1 n 'U ~'I'VI1 n:u m'S~VlJ'Ul Li"l~tl'lijtlG\'l'V1~Ul~~n~::: ~''U 
1tl~Vil 'U m'i1-tlttl~Vi L~tlm';i L~tI'Ui~ LoUl n'lJU~tJ'Vl'1J tl'ltb::: L'Vl i'11'Vl tI ilUl~\l:::L u'UU'i::: 1 tI'!J 'U1'Utl'Uli"lt'l ~''V1~U1otll'U 

n1'S1!1l'i:::~'lJ~n~:::~1'Ult1raVi'1Jtl'ln~lJi"l'U~L-U1G11t1Vi1~I'U "hlh:::~um'i~Lvh~'U1tlraVit1~'1'U'i:::~'lJ1~ L~ tl~VlJ'Ul 
"\I '\J \J 

rh~'Ii"l'U1~G'11lJl'i'wh'S'I~1t'l1'Ui'1m';i';i~~ 21 1~tl~1'1:u~ntlf11Vi1'Um'S~VlJ'U1U'i:::L'Vli'1~tl1U 

m'Si-.ijtil'UL~tl'ld~'IhiL~ tI'I LL~LU'U m'i~VlJ'Ult1'1rlU'i::: ntl'lJ L ~tlG'1~l'1 Li"l~tl'lntl1~L vh'!'U LLIJi Lu'U m'S~VlJ'Ul 

€l'lrlu'S:::n€l'lJLL~:::oU€lG'1tl'lJL~m.!1lUG'1~''1i"lli''I.u€l'''tl'lJ1~G'11lJl'i(1t11lillm'Um'i'Vl(ilG'1€l1..JLL1..J1..JU~'lJL 'VIlJl::: (computer 

adaptive testing) ~~G'1tl'lJLLtIi"':::i"l'U1l.l~lLU'UI'i't1'1vi'loUtlG'1€l1..JL'VIii€l'Un'Uf11t11I'i'LJmL~tlln'U LL~G'11lJl'ml~i"l11lJ~ 
~ ~ 

1"111lJG'11lJl 'i(1'1J €l'l ~G'1 tl'lJ1~tl Vl'1:UfI11lJLLl-lwh ~'I'!'U f)1'i~VlJ'Ul 'i:::tJ1..J n1'i'Vl VlG'1 tl1..J LL 1..JtJU~1..J L'VIl.n:::~1 tI 
~ 

Computer '1J€l-:l'l1'U1-.ijtldl~tl€lmL1..J1..J1~LVllJl:::G'1lJn1..J'lJ11..J'Vlm'SL~~'Ufl'U'S:::~'lJ~VllJ~n~l'1J€l'lU'i::: L'Vli'1l'Vltl LL~::: 
1v ~I 1 ... ..,..,...,j 0 ~I '~. I 

G'11~1';if:l 'tiL u'ULL'Ul 'Vl 1'1 'Um'iG'1'il'1LL1..JmVl'Vlf1~:::€l'U 'l'Vl~1 Lu'Uli1€l ~ u 

http:m'Si-.ij
http:fJ'Ih]'I"I'lJ'Il'Ui-.ij
http:U'U'Il'U1-.ij
http:Li"l~tl'l:Utli-.ij
http:tilltl~''1i-.ij
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GIl.~L~ 
" 1\ 
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n.G~8]oI:'Gn.Jt!n.GW~LU~W'rt11:'81l.n.~1:'8Q-'I:'~UWGa
n 

(J) u~n.GJJG~LW1~LUJt!LUG1~~" (e) UM.11L~~Ln.L~ (q) UUmLU,l }8~'~U.LM 

rlt.!1ln.GJt!G]oI:-GIl.~rul'l.U~Wn.It1.Ll-l~LU!JI:'~ (UOIPunJ aAlbO )eWJON) 1tJt!~JJ~Ufl.n.~yq~1.8~1t1. (UOIPUnj 

JqSlbOl) JJ~~1n.,e.YI:'~nf;1~rul'l.U~~I:-~ D)I !::>llspapeJelj) wall) n.GJt!G~~rul'l.U~I:'!f1I:-Gll.fI.~nt U~!1ltn.G~Ga

n.G IIl~LUI:-GIl.Jt!LUG1~~'1n.GJt!G~N~Il.~rul'l.U~rut,m~LrtLJJltLt.61n.~~~I:'L~It1.~~~n~lt~rtLU"!I:-WJt!" ~~l!l11t1 ~6161ht.~ 

ntr~LLfr8~ (Al!1!q\!) lj~LrtLJJrtLU"!G~1t1. (~!eu) ntf'lLLf~rul'l.U~rul.!~l!llwnil\Ll-lU~~M~ 1:'~1llf'll!ll!1ltfttIllLJ1i:'~~I:'~ 

nr;1n.G ~(3]oI:'G n~n,GIIl~LUIttw~UM L~G~1 ItL t.61~~~~UIAnQ1 i:'G,l;\ U~!1ltn,GJt!Ga-n,Gle~LU ntnr;1~~Lf\rtLt.61n,,V 

n.G J2~I:' GIl.lj~LrtLJ2rtLt.61t-L~It1.~~~n~rt~rtLt61~Ln,g(3~}III Jt!L \.Jill G'6lt-LIA.~W1 ItlM.f;1n.GIJ G~i:' Gn.J2n,Glll ~L U ~l'l.UIA 
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~LIt1.G~mn.J21 L!b~t ~nGllln1n.~t-~ n,GJ2G~I:-~61L~W~fI.t L!bl:-~t~" ~~L~611~~LUn.L~ML l!rul.! ~~n,G~(3a-!1lt~ 
1\ 
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IA~LU~~" 1A.lJ'1~tfl. £ n.[prtnn.1A. napO\fIJ asuodsaCl wall) n.GJJGll.l:-anJt!n.(3l!l~LU~wmlI:-GIl.IAlf1~~fl.rt 1 ~~1' 0 ~ ~ .. ~ n ... 

n.fl.1mf;' I:-GM.JJn,GIIl~LU~ n,GIIlUG~mfl.1mr;1n.GJJG]o~WWn.t n.(3Jt!G]oI:-Gn.~n,Glll~LU~l'l.UIA. (3~ n.,Ct~~Q.M.tn,kltGi1 

~n.r;'~~l'l.UIA.~~" ~~Ltt.!'~Lrtn,GJt!DI:-GIl. n,Glll~LU~t':l11,lo! LGI:-GJ!l]otfI.t Lri:'~1I\n,@.Jt!GHoML lJ'rul.!n,GJt!~ t.tlll~LUn.kil\L~ 

a-tfI.t L!b!. LUU LM~iI\~~1m(3~n.~I:-L~JJ~n,@.Jt!G]oI:-GIl.MLU'ru~n,GJt!~ttlllI:-G~~~n.r;'L~ t~1'~~L~l.l' t-~~n,GU~~fl.JlI:-G 

rtL~n.GJt!G~~t~UL~I:-~iI\ ~f'l~~~LUnt ~leLfufu~fl.Ll'l.U~Ur-lllgtJ.I:-GIl. 1Z ~l'l.Ut.Wk:H;'y\>11~LJJG~~LU~~11kllA.m~tL~ 

~~lM.ll.! IA mL!1l~l'l.U)toW~~LUn,kIt1.L~}(3111'tM-rtGI"j~ t.!1l~Lrtlt1.mkfl.n,n." n,GJJl!lIA~L U n,n,:: ~LM.r1!l~uu 
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. n.a l2a n.N!~L1A.l!l ~aM 1 n.al2 Gn.MLlJ'I'U I"j L1.~L!:.l,j' t.!:.LU n.u t.1l U1 n.~IA.nlrt Z 1A.n.@. ~ I1I"OO"F' " , ~ n P',ro P' 
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http:n.GJJGll.l:-anJt!n.(3l!l~LU~wmlI:-GIl.IAlf1~~fl.rt
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mailto:n.a~@.n.t-@.nIU\a~~Lulip\ulA.rn,lM\'a~an.MLl1rui.lL1.::L~~1t!.LU
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1. 	 llJL\il~f11~(;)fJ'U-umn.lfJ'I-um'len.Jvtt-Un'Uf1~LL'W'WLL 'U'U 2 fl1 (Dichotomous) LiJ'W-um'lfJ'U~(;)~"l\l1~f1~LL 'W'W 

0, 1 ((>ltl'U~\il1~ °fl~LL'W'W, (>ltl\H1n1~ 1 fl~LL'W'W) L'll'W Guttman Perfect Scale, Latent Distance 
" 

Model, Linear Model, One-Parameter Model, Two-Parameter Model LL~~ Three

Parameter Model LiJ'W~'W 

2. 	 llJLI'I~f11~(>lfJ'U~'WfJ'I-um1fJ'Umoijn'Uf1~LL'U'UlJlflf"l';h 2 rh (Polytomous) L'll'W Norminal Response 

Model, Grade Response Model, Partical Credit Model LtJ'W~'W 

3. 	 llJL\il~f11~\1ltl'U~'UfJ'Ioijtl~fJ'Umoijn'Ufl~LL'U'ULL'U'U~m~fJ'I (Continuous) L'll'W Continuous Response 

Model LiJ'U~'U 


1'W~~'lJmh~'UtlllJ L\il~fl1~\1l€l\.J~'UtJ'I-U€l~€l'ULL'U'U 2 fl1 ·vtt-un'WLLvdVlmEJ 1~LLn 


1lJb\'Hln1WIeJ'U~UeJ'I-Ue)'SlmJU'U'U 1 ~1~1ih(l1eJ1 (One-Parameter Model: 1 PL) il-U€l\1lfl~'1LdfJ'I~'W 
';h -U€l~eJ'ULb~~~-u€lilvnniJb(P)~1 c = 0 (1afll~fl1~Lm-U€l~€l'U~ri) bb~~'Wl~liJL(P)v1 a LVlln'U (e)l'Wl\l~lLb\.IfI) 

LL~:ijfl11lJLb(;)f1~1'1n'WLU'Wl~'Wl ~liJL(l)tl1 b (fl11lJEJ1 f1) 

d 
LlJv 

e = 2.718 



'q 

f\ 

N!~Ulj1~t 

! 1A.@fl.n,(m@fl.n,@~~~ em,LrtL!t!rtLU"lrtn,@~~IA.n.f}'~~UtrtLUel = f"' II /I I'=' ,.. F' ~ I 

f\ 

e }@~1~L~LM. t-@fl.t-L~uliJ'mwelkf (Uljn,G!t!@R-Ll!\1~LU!t!LUG1) 0 :: J ~@liJ'IJL~LM.kf@R-~~~'mG!t!GR-L~n.~t-GP.1 

t-~UliJ@R-kf (ld Z :F~p0V'J Ja~aweJed-oMl) }c!lJ)'~LtLM. Z n.l'\1m(!I2(!R-t'@I1.lU\@l!Itl..U~~1rtl 

0:: !) 

IA.N~Ll,!rt :: !e F' ' .. 

~mf'1.U~kf }GliJ'~L~LM. l n,l'\1mG!t!GR-t-Gn.!t!n,GliJ~Lu~t9mln,kIi\L~ (J)!) n,@!t!GR-~mf'1.U~t-~l 

(89 :OOOz ")e ~a Jau!eM) }GliJ'IJU,LM. l n,mm@!t!GR-~ruf'1.U~ru~t-~l £'Z MLl! 

, "0 

!f'O 

"0 

0 '1 

'V 

S
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a 
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l 
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e = 2.718 

D = 1.70 

•.0 ---::::::=-- ..- •• , 

,/,
.·,_1

I 
i 
! 

Jl1'W 2.4 1A-:Jflru~f1'\~ru:::-U€l?lmmtJtJ 2 ~1'S1ihtJl€l1 (Wainer et al. , 2000: 70)• 

.::::.I I Q I Q ,d Q,J II I 1.1

b; = lJfl1bb u'Sb u~fJ'WtJl1lJ~n~ru:::'1J€l-:J'1J€l?l€ltJbbtJl(;l:::'1J€l 

= iJA~bbthbtJ~m..J~1lJ~n~ru:::'1Jv-:J-Uv?lvU bb~~:::-U€l 

C; = 0 

llJb~~n1'Hllm.J!;l'\Jtl~.ijm:m'Um.J'U 3 'W1~1ijb~€J{ (Three-Parameter Model: 3 pL) iJ-utltJln~'l 

bdtl'l~'\J':h-Utl?l€JtJbb~~:::-rr€liJfI11lJbbtJlnIJl1'ln'U1~~-:J~1~11'1btJltl1 a, b, C (fId1lJfJ1f1, e)1'U1\J~1bb'\Jmb~:::1€lm?lm~ 
blin-Utl?ltlu) ~'l?llJfI1'i 

1 
Pi (8) = Ci + (1 - CJ 1 -Da ·CO-b ·) +e t t 

d 
blJ€l 



.?t-~ fu~L~~mj;\.uEr! }Gl\l1t!L~LM Z n.n.1mG~G]oN~,11.~n.Gl\l~Lu~wmln.l-li1.L~ D)!) n.G~G]o~mj;\.u~I:-Jill 

(11 :OOOZ "lE la JaU!EM) }Glll1t!L~LM £ n.mm8~G]o~mj;\.u~m~I:-,Ii!1 ~'Z MLIJ 

· :• 
:• , 

.. -,. ......... ----.... "'-............... ""~ •.".$..-"' .....-"..-"''''...._ ..... ;joI 

OL'~ = o 

81L'Z = 

z " . --Ulln.G~Gfl.n.Glll~LUG'rtlA 8 W~ m ))1 I:-Gfl.I:-11.iI1.1'Llll .
7J +1 " j,j.;F"' ,0 , 

-6(:
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blJL~~fl1~~'€J'U~'Wv~.u'€J~el'U (item response model) LtJ'WLFl~'€J~lh)~l~qJt'Wfl1~~~'W1Fl~~.u'€J~'€J'U 
Lb~~fl1~'Vl~'i'f'€J'ULL'U'U'\J-r'UL'v'flJ1~ (computerized adaptive testing) t'Wtl,,~u'W (Embretson & Reise, 2000; 

Revicki & Reise, 2015; Wainer et al., 2000; van der Linden & Glas, 2000, 2010; Way & Robin, 2016) 

L'll'W n1~'\J~~ EJ n r/in1~'Vl~ ~'€J'ULL 'U'U'\J~'U L'v'flJ1~~1'v'f-r'U'\J ~~ dJ'W n1~ L~EJ'W~"l nLnlJ LL~ ~~(11'W n1~ ru~l~'€J..j. ~ 

(simulation- and game-based assessment: von Davier & Mislevy, 2016) LL~~HLtJ'W~ln~j1'Wm~ 

~~'W1fl1~'Vl~~v'ULL'U'U'\J-r'UL'v'flJ1~'v'f~lEJ~'U~v'W (computerized ' adaptive multistage testing: Yan, von 
" Davier, & Lewis, 2014) ~1lJ~..j'1l'€JvlLL1iFlvlJY11L~vi~1..j1 L'li'W SimulCAT (Han, 2012), MSTGen (Han, 

2013), Firestar (Choi, 2018), catR LL"~ mstR (Magis, Yan, & von Davier, 2017) 

Flru~lJU~ L~'W'Uv.:lLlJb~" m~~u'U'i'ftltl.:l.u'€J'i'f tl'Uv1bu'W'\J~~LEJ'll.jlJitlfl1~'Vl~'i'f '€J'U bL 'U'U'\J-r'Ub'v'flJ1~lj'v'f~l EJ 

'\J~~n1~ 'mh1Fitl '\J~~n1~vi 1 fi1Y11~1~lL~viFl11lJ~llJ1~(1'Utl~~~tl'U1JJLL'\J~L'\J~mJmlJ~~.u'€J~'€J'U LL~~ 
ri1Y11~liJ L~'€Ji.um1'€J'U1JJLL'\J~L'\J~EJ'U(9)ll.Jn ~lJ~~tl'U ~~Fl11lJ1JJ LL '\J~ L'\J~ EJ'W;1'"1 n fl1 ~~'lnn ~1lJ'i'f l~'i'ftl L'VlP1-U'€J~v'U. ~ 

L.ul1tit'lJm~'U1'lJm ~'\J~~lJ1rurilFl11lJ"llJl~fl LL"~t 'U'Uru~L~CJ1n'Wn~'lJ1m1lJ'i'f1~~'WL'Vli'1Fl11lJ'i'f1lJ1~(1~'i'f'€J'U 

L-ulhJ1'lJn~~'U'",l'Wfl1~tI~~lJlrurilY11~liJL\Jlv{.uv~v'U (Embretson & Reise, 2000; Hambleton et al., 1991) 

'\J~~fl1~vi 2LlJL~"m~(9)'€J'UG'l'lJv..j-U'€J'i'fe:J'UtI~~lJ1rurilmllJFl~1~LFl~v'lJ'Ue:J.:Irilm1lJ'i'fllJ11fl~'i'fe:J'ULL~"~
" 

Fl'lJ1JJ Lvh n'lJ L~EJLO'Wl~~'i'fe:J'UviijmllJ'i'fllJl~fl'i'f.:llJl mL"~ ~1lJ1n ~..jb~EJtl n~l1n" ~ijl'ilm1lJ Flm ~ LI')~mJi:I ~nl1 
~" ~ 

~"e:J'Uviijfl11lJ~llJl ~(1'\Jl'lJn" 1~ ~lVf'~'U nl'~'Vl ~'i'fe:J'U LL 'U'U'\J -r'U L'v'flJ1 ~J'lJ ~'i'fe:J'Uvilj mllJ'i'f 1lJ11fl~ ~lJ1nLL"~ ~1 
lJln 'Wvn"ln,,~ljrilmllJFlm~LFl~'€J'lJ'1I'€J..jFl11lJG'l1lJ1~fl1JJLvhn'lJLL~1 ~.:I'!l1EJt ~rilmllJl')m~LFl~mJ"~~..j~"W 
LYI ~1~~G'l v'U"~1~vil-Ue:J 'i'f e:J'U vi LVllJ1~~lJn'UmllJ'i'fllJl'H1~1'lJ1'lJL~lJ~'lJ LL,,~vi1-U'€J~ '€J'Uv1 CJ1 mn'W1'l11lJG'lllJ1~(1

" ~1'lJ1'lJ"~".:I '!'W~e:J cUe:J~e:J'Uvi~G'l'€J'ULL~"~Fl'W(9)e:J'UJ'lJ,,~vilt~G'l11G'l'lJL'Vli'1mllJmlJl'Hl'Uv..j~G'le:J'UL~lJ~'lJ LL,,~vil
~ ~ 

1Vfri1Fl~1~LFl~e:J'W'U'€J.:Im1lJ'i'f1lJl~fl~~~~ (Hambleton et al., 1991) 

'\J"j~fl1"jvi 3 LtJ'lJFlru'i'flJU~~'ULde:J.:I"ln'\J"j~fl1"jvi 2 mh1Fitl LL'W1A~~.:IL~lJvi1Vf~~v'U~..jb~tJO~"jlJ'll1~. ~ 

II c.j I .., 0 .J c:.I: 0 v .,J 4" ~ oC\ d1' ... 
LL~1lJFl11lJ i:l1m "j(lLL (9) n \Jl1-:J n'W 'Vl1 LLU 'U i:I tl 'U 'VllJ" 1'W 1 'lJ'U tl ~ e:J 'U 1').:1 'Vl LVllJe:J 'W n'lJ 'Vl nFl'lJ LtJ 'lJ LL 'W1 Fl ~ 'Vl lJ lJ• 
'\J~~~'VlGmYl1'lJfl1~'\J~~lJ1ruFl11lJ~llJ1':ifl'Ue:J..j~'i'fv'ULL~ "~Fl'W (Lord, 1980) -Ue:J'i'ftl'UmVf~~e:J'ULLlJi"~Fl'Wvi1J'W 

~ ~ 

i:l1lJ1"jflij~1'lJ1'lJ1!e:JEJ1~ t 'lJ'U ru~v1~llJl~rrtl5'U1EJm1lJ~llJl'Hl'Ue:J..j~i:le:J'U1~L~lJ~'lJu.~~1JJ~qJL~EJm1lJ LLl.!'Wfh1'W 

fl1 ~'\J~ ~lJl ruri1Fl11lJ~llJl"jfl '!'W fi '€J LL u'U~e:J'UOU'U~'lJ~llJl ~(1t~~ ~nWr~Fl..j L~'WFl ~11lJlnn'",h LL'U'U'i'fe:J'U OU'U 

tJ11 (Embretson & Reise, 2000; Hambleton et al., 1991) 

~.:Ivi n~11cU1.:1 ~'W blJ L~" fl1 1(9) VU ~'We:J..j .u'€J~e:J'Uii'U'Vl'U1'Vl~l ~'\! tlVl..jlJlmle:J m"j'Vl~~v'U LL 'U'UtI-r'U LVllJ1~ 
blJ L~"m1\Jlv'Ui:I'lJmcUe:Ji:ltl'UvftJJ LVlijtl'Wfi\J~ tllJ 1 ~t:J~ m"j'\J~~lJ1ruri1Y11~liJ L(lm{l'il~1 LL(9) ntlh..j n'lJ ~1 EJ b~ EJ~11tl 
LL~1 LlJ L~~ nl'~(9)e:J'UG'l'lJe:J..jcUv'i'fv'Uvi1JmJt-ut 'Wu" "U'lJLLU.:ItltlnLtJ'lJ 3 n~lJmlJ~1'lJ1'lJ'Wl'niJL\Jle:JicUe:JG'ltl'Uv1 
tI~~lJ1ru1~"lnLlJL~~ LL~~1JEJm~EJ'W1~v~1'W~'\JY1.:1ni'Ub"~'i'f~n" (logistic function) lJ1nnl1Y1.:1ni'Wfl1~LL"n 

LL".:Itln~lJl\Jl~5il'W (standard normal distribution: Raykov & Marcoulides, 2018) 1~LLri blJLVI~(9)v'U'i'f'lJe:J.:I 

-rre:JG'lv'ULL'U'U 3 Yll~liJL~v{ (three parameter logistic-item response model) VI~v blJLVI" 3pl ~..j 
tI~~ntl'U~1EJYl1~liJL\Jle:J{1'l11lJEJ1n (item difficulty) 'Wl'niJL(9)e:J{m"j~lLL'Wn (item discrimination) LL"~ 

'W1"jliJL(l)vin1~L~1 (guessing) LlJb~"(9)tl'UG'l'lJe:J..j.utlG'lv'ULL'U'U 2 'Wl"j1iJm€Ji (two parameter logistic-item 

response model) 'v'f~~ llJL~" 2pl ~..j'\J~~nvtJ~1CJYl1·~liJL\Jltl{mllJEJ1mLm; Yl1~liJL\Jle:J{fl1~~lLL'lJn LL"~ 

http:J~EJ'U(9)ll.Jn
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hlbvmt1lm.J61'U€J'I-rr€J?f€J'Ubb'U'U 1 ViI'niibt1l€J{ (one parameter logistic-item response model) VI~€J hlb~(l 
"J l.I _.. q 1.Qj 

1pl "1l'l't.h:;n€J'UVllE.lViI'jlmt1l€)'SA'.mJ~.J1mViE.l'l€JV1'1bVlE.ll 

eai(fJ-bd 
(2.2.1) 

Pi(8) = Ci + C1 - Ci) 1 + eai(fJ-bi 

61lJn1'j 2.2.1 b'U'ULlJbV1(l 3pl ~'1bb?fV1'1(i'lmllJ~lJvr'Ulh~vdl'1AlllJl.h~~bU1.J P 'Uv'l~?f€J'U~il 
fiI1lJ611lJl'j(1 8 ~~::;t1lv'U-rr€J61€JiJ i ~'1ilFlI1lJE.llmvhnu b rn'j~lbb1.Jmvhnu a bb(l::;Lvrn61bV11 C 1~~ml€J'I 
!'il 8 ~'1bb?fV1'1(i'lmllJ?fllJl'j(1'Uv'l~?f€J'Ubb~(l~A1.J ~~hlbvhn'U bb(l~~'1t:J~1,x~?fvUbb~(l~Fl'Um€JmMl€Ju-rr€J?f€Ju 
-rrm~eJln1.J1~(1n~v'l1lJbvhn'U~lE.l ~?f€Ju~~mllJ?fllJl'jm.nn (!'i1 8 lJl(1) 'OJ::;ilLtJrn?f(;l€JU·rr€J?ftnJClmwl'h 

'\J 'U ;} '" 

~?f€Ju~ilrnllJ?fllJl'jmJtleJ (fh 8 tJtleJ) 

bnvnlV11.JVll,x!'i,Lvnl?fnl'jbVllbvhnu 0 LlJbVl(l 2.2.1 'OJ::;n(lleJbU'ULlJbV1(l 2pl· ~~btml~ViI'jliibt1lv{ 
A11lJeJin bb~::;f11'j~lbb'Un vl'l?flJn1'j 2.2.2 

eai(fJ-bi) eai(fJ-ba (2.2.2) 

Pi (8) = 0 + C1 - 0) 1 + eai(fJ-ba = 1 + eai(fJ-ba 

?flJf11'j 2.2.2 bb?f V1 '11,x b ~'U':h Vii 'jlii bt1l€J{mllJ?flm'j()'U€J-:!~?fvUbu'UoW-:! n.u'U'Utl-:!ViI'jliib~v{mllJeJln 
" " 

bb(l~ f11'j~1 bb'Ufl-rrv?f€JU bvh'l1'U 
.J .. <b~vnlV1'UV11,xViI'jliibt1lv{rn'j~lbb1.Jmvhnu 1 hJbVl(l 2.2.2 ~::;n(llmU'ULlJbVl(l 1pl VlViI'jllJbl1l€)'S 

mllJ?fllJT~()'Uv-:!~?fvU bu'UoW-:!n.u'U'UV-:!AI1lJ eJln-rrv?f€Ju vl-:!?flJrn'j 2.2.3 

e (8-bi) 
(2.2.3) 

Pi (8) = 1 + e(fJ bi) 

mllJ~lJ-W1.J~~::;VI'jl-:!61lJnI'j 2.2.1, 2.2.2 bb(l:: 2.2.3 bb?fV1\l1,xb~'Ull blJbV1(l 2pl bb(l~blJ b~(l 1pl bU1.J 

blJb~(lci€JE.I (nested model) ~<ifv'Uv~l'UbmVl" 3pl ~'1vh1,xAI1lJ?fv~FI~tl-:!fl~lJfl~'U'j~Vll1\lblJbVl(l~-:! 3 blJb~(l 
nu-rrtllJ~ fh(9ltlu'Uv-:!-rr€l?l tlU ~,,::;oJI1tllo/i1'UmtUI'Uf11'jVlVl?ltlU bb uutl-ru b VllJl::;?lllJI1() b tl~eJu bVi tJu n'U1~ b~tl 

'1 " .J " ..... " 0 .J.. b .J .1 • .. <
VII blJbV1(l VI?f eW1 Fl (l tl\l fl "lJ fl (l 'U flU'U tJlJ (l f'l1 \1\ vum nVl?l V1 VI~tlVlI lJ bVl~Vl ?lllJl 1'(1 u'j ~lJ1 ru Fl1ViI 11lJ b(9l €J l'" . 
mllJ?lllJl'j()1~bblJ'Uejl (precision) lJln~~V1 

rn'jbtl~tJUbViCJumllJ?ftlV1Fl~v'l n(llJn~1.J'U€l '1LlJ b~(l~'1 3 ilVi ~flmwci'UL~tJdnUf11'jml'OJ?ltlUflI1lJhI 
bbtl'jbtl~E.I'U'Uv'l!'iIViI'jliib(9l€J{-rr€J?I€lU (Raykov & Marcoulides, 2018) mhlflv !'iIViI11iib\1\v{-rr€J?lvULL~"t 
-ii€l~tl'j~mruhl'OJlnblJLV1" 3pl 'OJ::;bb~n~I'1n'U ~'1~1.J 

http:f�Ju~~mllJ?fllJl'jm.nn
http:1l'l't.h:;n�J'UVllE.lViI'jlmt1l�)'SA'.mJ~.J1mViE.l'l�JV1'1bVlE.ll
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C1 =1= C2 =1= C3 =1= ••• =1= C[ 


a1 =1= a2 =1= a3 =1= ••• =1= a[ 

=1= =1= =1= ••• =1= b[b1 b2 b3 

lVltJ~ i VllJltJ(1'lorrvG1vU~,:mv1orrv~ 1 t;'lorrv~ I bb(l~b~v~v'lrn'lm1~G1vu:h1lJLVl(l 2pl G1vVli'l"mmllJn~'Unu 
orrtllJ(lroh~tlUlJlnn':hl1JbVl~ 3pl VI~v1~ ~'lVl1JltJ(1'lrn'lm1\JG1tl'lj':h 1"11ltlrnG1 nl'HVlI"!Jv'lorr'tl''''tlUYlnorrm111J1'l(1" , 
nlV1'UVl1~bYhn'UbYhtlu 0 VI~tl1~bb\hLtl~tJ'U1~VI~tlhi ~'l,r'U C1 = C2 = C3 = ... = ci = 0 bb~~ 
b~vllJbVl(l 2pl G'\vVli'l"u'ln(llJf)~'Utl'U<um;J(llJ1nn':h1lJLVl~ 3pl v~I'lihrtJ~l~qJ ~m.JbbG1Vl'l1~b~'Ull roillurn", 

LVlI"!Jtl'l<UeJ"'eJU bLv1{;l ~orrtlhn~ci'l C.J {;l eJ ~1'ln1!tJ~1~qJ v1 tl rn'l\h~1Jl ru roily'll 'lllJ b~ eJ1i'l111J "'11J11(1~G1tlU 

1'Uvil'UeJ'l L~tJ1n'U nI'lL tJ1tJ'U LVitJul11lJLVl~ 1pl G'ltl(;H;;l~v'lf)l:llJf)~'UlJlf)fr:hllJL(i1!;l 2pl VI~eJ1lJ ~'lLtJ'U 

f111~11\J"'vu".h b~8nlV1'UVl1~ ~eJ"'tlUbLv1~~.utlih~I'llijb~81n11~lbb'Uf1bYhnUbVhtlu 1 (a1 = aZ = 
a3 = ... = ai = 1) bb{;l~'V1111lJb~tlf(vf11"'LVl1LYhn'ULvhn'U 0 Lb"1 fil'V1111lJL~v1i'ldllJG11lJl1{l'Utl'l 

~G1vU~tJ1~lJlru1~\JlnllJbVl(l 1pl bblJ'Uci'lbYilJ~UVI~tlhlllJLVl(l lpl ~G1tlVlf)"tl'lf)~lJn~Utlu.uul.J'~lJ1nnll 
1lJ LVl(l 2pl ~'1LL"'Vl'l1~L~'Ul1 fil'V1111ijLl'leJ1i'ld llJtJln~tl"'tlULLv1(1~.umY1 tJ'l'V1u~\J~1~tJ'l ~lJl rufilf1d l1J"'llJl 'l(1 

~G'\tlU 
" 

nl1LtJ~tJULVi tJUf1dllJ'" tl(i1i'l~tl'ln(llJ n~'U1~Vll1'l11J bVl(;l 2 1lJ bVl(l"'llJl'l(1~\J11rul1~~1 nrn1'VlVl"'tlU 

Bl'mci1'Ufl11lJbU'U 1 tJ1~ (likelihood-ratio test) ~1111JLVl~~",'Uh 211JbVl(l,r'UbVllleJutl'UVI~u1~ VI~m~tJnil 
rn1'VlVl"'tlU LR lVltJfil log-likelihood ~'l~Vl'U8'lbb~~~l1J bVl~~1J1~ln~8lJ{;lfh\9leJ'UL~tJ'l n'ULL(I~1J1~lnn 1'~ 
tJ'l~lJlru~1tJ16fl11lJb tJ'U1tJ1~",'lG'lVl (maximum likelihood estimation) ~~1lJ1~utlnfl11lJ~uitl'U"!Ju'lLL~(I~" , 
llJLVl(l bbv1b~uVllfilC.J(lv11'l'lJ8'1fil loa-likelihood "''lG'lVl\Jln 211JLVl~ tiG'lllJl1(1vfi'U1tJ1ub,jeJ'l~Ui11lJWI~~1l

~ " , 
~IU1'U'V1111lJ b\9lu1lJlnn'hthtJviI1mlJbVlmr'U"'tl(i1f)"u'lf)~lJ n~ 'Unu.utllJ~fil\9lvUbYilJ~1,JVI~eJ1~ \9l1tl~,'l b~U 

" 1!nl~mtl~tI'ULVi tJm~Vll1'lhJL(i1(1 3 pl Lb{;l~1lJbVl(;l 2pl L~eJ~u'lf111m1~",uUl1'V11''nlJbtJ)U1n11bVll'Uu'l.utl'''vU 
Lbv1~~orrv~ bYilJ borr'11tJ1'U1lJbVl~ 2pl ,r'U~1 tJvh1mlJ LVl~ 3pl G'\VVlfl"v'ln(llJn~UnU~v~(lfil~eJULYilJ;ff'UVI~tlhi 

rn'l'VlVl"'eJU LR fh'U1ru1~\JlnG'l1Jnl1 2.2.4 

(2.2.4) 

lVltJ~ io VllJltJ(1'lroil log-likelihood ~'l~(i1'Uv'l1lJbVl{;lcJVtJ~ihl1'U1'U'V1111lJL~v1-uvtJnll Lb(l~ il VllJltJt;'lfil 

'1 .J .. 0 .." d '1'Ai"loo-likelihood "''l'"VI 'Uv'l blJbVl(l'VllJ~I'U1'U'V1111lJb~mlJlnml bL~~b'Uv'l\JIf)fll Ll lJnl1bb\Jf1bb\J'l bVltJtJ1~1J1ru 
~ " , 

1mlbfitJ'ln'Uf111bb~mb~'lbb'UU X2 vibnVl\Jlf)rn1[:.JG1lJn'U'Utl'lf111bL\Jmb~'lbb'UU X2 2 'lJVI (mixture of two 

X2 distribution) 1!mh';)qJVll'lG1(1Qi'lJv'lfil!J.i ~'l"'llJl'l{l1il11~G'ltl'U1~~lnfh1'U1'l111'l X2 ru eJ'li'11B"''l~ 
(degree of freedom) b'Vhn'UC.J(lv11'l"!Jtl\lv'li'11B"''l~~ln 21lJLVl(l ()1 !J.ill1!mh';)qJ'Vll'l",(1Qi ,r'UVllJltJf1dllJi1 

1lJ bVl~~1l~1'U1U'V11'llij blilu1lJlf) nil b u'U 1lJLVl~vi"'eJVlfl"v'l n~1J n~'UnU~tl1J(l1J1nnil 1U'VlI'l m\l nUoUllJ ()1 tJ.l 
" 1lJll1!tJ~IAru'VlI'lG'l~~ ,1UVl1JltJf1dllJ':h ~\l 21lJb(il~(;1eJ(ili'l"8\1n~1Jn~un'UoUvmHvhnu ~\l,rU~'l1lJ~ILUU(l]8'l 

u " 

http:fil'V1111ijLl'leJ1i'ldllJtJln~tl"'tlULLv1(1~.um
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" 

}Biii' (:Lf.LM.1.!l~LVL1t. LrtLId;: ~" ~ " l!l1 rtl1'1.t LI1LEom~'~n.BIdBEo}BlIl' (:Lt.lM.l~r3L~n.BId~L1t.ll1lldrtLtlellf'lruLr1:;: t.j1 

http:l!lt~Ln.gBL1t.LrtLIdrt1lA.1'1.C.t.fl.t.fl
mailto:rt~Ut'B~t.JI.!lBldrtLC.leln.@~C.t.lIlB
mailto:n.@~lH.LrtLldrtLC.lel
http:tl!lrtlt\i:'~Ll"rulrt:;f.fl
http:BR-1Lrti:'L~Gc.~rt~UI.!lL1'1.Il.Lp
http:1dt-LlA.fu
http:WIdlA.LW
http:l!l1dlA.f3
http:M,1'1.Lt
mailto:n.@BIl.t-Bnldn.GWt.LU~W
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f1~-:JoVv6H)U'lJ v-:J n1 ,)Y1 VI ~VU bb'U'U'\.J ~U bVllJ1 ~1i1"J EJf1v~Y;"Jb(l'm1bU'U nl'~,)"Jm1~oVv~v'U~ilf1•Nfl 'Wi ~n~ 
m~'lJ1'Un1,)lbfl,)1~~-lle:J~e:Jum~Y1~'l!1~nl,)\1l'€l'U~'Uv~-llv~'€l'U n1·W1V1~e:J'IJ'\.J~'lJbVl~1~~~:n'\.J,)~~Y15fll'\'l~~~'Uti'1 
:nf1~-:J-llm" tl'IJ'lJ'U1V11V1 ~ 'iftl~ v'U~~mhl11i1~'lJn 1')'\.J'i~~lruFi.l'Wl'ilijL\1le:JflVlEJl-ii Y1'l'\!}~n1,)\1le:J'U~'Ue:J':)-ll'€l~'€l'IJ 

Weiss (1982) b~'UerJl~l'Ul'UoVv~vul'Uf1~-:JoVv~v'Uf11'):nv~l-:J-UvEJ 100-200 oVv Allen and Yen 

(1979) LG1'Ue:J".hll1e:J~:n~1'Ul'UoVv~vU~1'U1'U, l -llv Lilv n = ~1'U1'U-nv~vuvtl-tll.'Um'iYlVl~e:JU bL~ti'lm'iYlVl~mj 
iln1')tilV1'UVI~1'U1'U-Vtl~':iJ~1-iif1-:J~ b VIii v'UnUYln f1'U ~1'U1'U-nv~tl'Uf11'):ntl ~l-:J-UtlEJ n (n+ 1)/2 

Embretson and Reise (2000) 11i1~~11bMmnuf1~-:J-Vtl~tl'U cat H~-:J\l f111~L~'U~11'\.JAtl11 t11n1,) 

Y1V1~e:J'U1i11CJ cat ,r'U1l1eJ.:) n1,)Y1V1~e:J'UmllJ~1lJ1')(1'lJeJ':)fl'U~:nml~~ 1~1')(1~.:) LL~'i~~'U ~11'\.J':iJ'U{i-:J,)~~'U~~ 
('\.J'i~lJ1 N111l1v':)n1'iYl VI~e:JU lin 1~~1:U1')(1'lJv-:J'Uf1f1nvlfl,)tl'UR"~Y;~f)m l:U~l:Ul'i{l.x.:)V1 ~VI€l1':iJ':iJ~ LU'U~.:) LL~ -3. . 

{i~ +3 VI~tl~-:JbL~ -4/-51'\.J~'U{i.:) +4/+5 L'W,)1~L'lJ1V1~lCJ{i\lf1')tl'Uf1"~Y;~EJ.x\lV1~VI\1l1:uvl~~\llJ'U1 cat Il1v-:Jn1 'i). ~ 

R~-:JoVmH)'U nfl1,)~ ~:noVtl~ tl'U~~lLL 'U n11i1LiJ'Umh-:J~ LL"~:wm l~EJl nfl'itl'Uf1"~Y;~EJR11:U~1lJ1')(1'lJv':)'URf1" 
~1'U1'U~1f1'Wtl (Weiss, 1982) (m-:J\lVl~lEJml:U11 -nv~v'U~:W~ru~~U~bL'U'U\lll1tl.:)il~ln'Wv Lb~1lJ1~ 
VllJ1 EJf111lJ11oVv~vUYI n-Vtlll1v-:JLU'Ubb'U'IJ\l L 'W,)1~ (h~tl\lm')l~-vmw'IJYI n-ntl:WR N~~U~1Lbuud n~ ~bU'UR~.:J. . . 
-neJ~eJ'U cat l'U~V1lJR~ bbiK1n Weiss tl5'U1EJ~1EJLL'U1AVlLL'U'U 2pl irt model1:u'1'll lpl LL,,~1~'1'll 3pl) LL"~Lnv 
R~\loVvG1 v'Uil-vv~tl'U Lb'UUnlJln'Wtl n~~vi11~~1~1,)C11V1ml~"11J1,)(\'lJ€l'l'UflR"1li1tlcil\lCln~v\l. ~ 

~\l,r'U~1'U1'U-vm,{tl'Ul'UR~\lLb 'U'U cat Il1v\llJLvhh,r'U eJ\l1lJiln~Lnru"mEJIli'1 ~.:)t111~'\.J,)~~lNtl~l.:J 
R~111 Embretson and Reise (2000) n'IJtln11 ,jl':iJ~~n 100 -llv LL~~1'U1'U 100 -ntlfieJ\l:ff'Uv~n'IJ'\.J,)~LflYi 

~ diu", I ",&.I '" ~ GJV OJ' .Q ( ~ 
'lJtl\lb'UvVllY1~\l1V1mEJ (L'lJ'UR"\l'lJv~vU1V1'UR"nm'W R"\l'lJv~v'U1V1R"Jl~"l~l'i(\Yll\lRru(1)i'll~m) LL"~U1\lf1,)':) 

fhU'Ub~v':)EJln~':iJ~vh1~-Vtl~tl'IJ.x'l 100 -nviiRru~~U~~lLb 'UmU'Uv~l\l~ LL,,~iimllJEJlnR')vUA"~Y1n'll1\l 
f111~~1lJ1'iCl oVm~'Utl'lJ€l\l Embretson and Reise (2000) ~':)'lJtln11 ~1V1~urn,)YlV1"'tl'U1V1f).x111'\.J m:J1li1ii 

l(1)(l'\.J,)~"'.:Jrlm,)Y1V1~tlUbQ'V'll~ V1~€lY; bPI'\!} (b'll'U AV1L~tln,rm~f)'ULoV1Lm\ln1')mllJ~1~1,)C1Y;Li'I'I!f) A~\l-Vv~v'U
• 

c:JoCiiI IV II t:l I '1 ~ 1/ 

cat Y1lJ~n 100 'lJtln'U1~~'V'leJb'lJ.V1 

Molina, Pareja, and Sanmartin (2008) 1vi'L~'Uv~'U\1ltl'Un1,)~~1\lR~\loVv~eJ'U~~~lJ11m'Un1,)YlV1~tl'U 
bb'IJ'U'\.J~'ULVllJ1~vi'1EJRtllJ~1L(1)tl{L~tl1w.vi'A~\loVtl?lv'U~:n'\.J,)~~Y15m'W ,-h~ntl'U~1EJ 5 ~'U(1)tl'U ~\ld 

~'U(1)tl'U~ 1 El5U1EJ-ntllJ"LL"~Lf1ru"'~1\l ., vlLMEJ1-Vv.:J'lJtl,:)oVtl~tlU (b'll'U 'i'\.JLb'U'U'lJ'tN-VEl?lEl'U A1El6'U1EJ ~ I ~ 

oVv~mJ) ,)~Vl11-:Jn1')v\'lb1J'Un1')~tlU 

~'U\1ltl'U~ 2 AVlb~ElnoVm'm'UvlbVllJl~~:U LL"~\1l,)\lm~Lnru"'vltilV1'UV11'UA~\l-ntl"'tlu~1vi'~lnm,)'U~Vll'i 
~V1n1'i~v'U1V1EJ1-iiRtl~~1b\1lEl1 VI~vn1,)~V1n1,)~El'U1V1EJ1-iim~m'l!fAl\1lv'U (paper and pencil) 

~'U\1ltl'U~ 3 ~\llJ'Ul~l'U-nm.l(;1'llv\lA~\l.uv~v'U ~ln'llV1oVv~vU~AVI L~tln':iJl nn1,)~V1 n1,)~v'U lmJH' 
~ ~ . 

Av~Vl1L\1lv{ V1~tln1,)~V1 n1,)~tl'ULV1EJl-iim~V11'1!fAl\1lvU L~ml1lJ11m 'Un1,)'U~V11'in1')~tlULLUU'\.J~'ULV1~1~~htJ 

http:lJtln'U1~~'V'leJb'lJ.V1
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.rr'iJl'leJ'iJ~ 4 f11':i':i1tJ':i1lJ'Ilm~mJ vil fl1':ibb~ f1'1lm'mtJ'vi1~\llf1f11':itJ~Vll':ifl1':i~ eJtJ1~ ~1efffleJlJvh Ll'leJi VI~B 
fl1':i:5'Vl~eJ'UlVl~1effm~Vll~Fill'leJtJ LL"'~til'1lB~eJ'IJ~e.Jl'iJLflru';f11'~A~L~eJfllJl~~~'iJ1\lA~L~eJfI~f1Flf.:) bL~1til1tl 

~~'iJlL-U'iJFl~':)'IleJ~tl'IJ~\l~ti11tJ1eff 

.rr'iJ I'lB'iJ~ 5 1 LFl':il~~m llJLL(i) nvl1':)'lJ eJ.:)n~lJ'Iltl"'eJ'IJ1~ V1'1lFl eJlJ~1 LVleJi VI~eJ n1 ':i:5'~n1':i"'eJ'IJ1~w1'1l 
m~~ l~Fil VleJ'IJ tl'IJn~lJ'IleJ"'eJ'UL'iJ fl~':)'IleJ~eJtJ~~~'iJl~'iJ "'llJl':imh1tl L-U'iJoUBlJ"1'iJn1':i~~'iJltl1'IJtl':i':)fl~':), '" 
'Iltl~tl'U1VllJ1 Viii Fl,rumY>l 

fl1':i1 LFl':il~~'IleJ~eJtJ L~B:5'Vlvil Fl ~':)'IleJ"eJ'U'lJeJ.:J f11':i'Vl~~eJ'IJ bL 'U'UU1'IJ LVllJ1~ ~1~FltllJ~1 L(i)Bi\l~iLFl':il~~ 
'IleJ~ eJ'IJ (i)1lJ'Vl'1~~f11':iVleJ'IJ ~\.IeJ,:)'IlB~eJ'IJ 1~Viif111lJL~eJl1'1leJ~eJ'IJ~"'~1':)~'iJ,r'iJ1~ ~1 LL tl ':i ~ ru~f1~ru ~ LL~.:JVI~eJ 
':i~ t11tJm llJ ~lm ':itl'lJ eJ.:) ~'" tl'IJ 1~ ~-Utl"'eJ'IJ\] ~tJ ':i~m ru fhyj l':illj LVl eJf[(i) ~1effVl'1~~n1':i Vltl'IJ"'UeJ':)'IleJ~eJ'U ~.:) 
II 'l vlJ qlO 0..:::.11 I lJ' CIIII 

'lJeJ~tl'U ~'iJFl"':)'lJeJ"eJ'IJ~~lJFll eJl'Ul~~lLL'Un1:l.:) lJFllFl11lJ tJ1 nfl':itltJ fl":W'll'NmllJ~l:Wl~mm~ [:.J~tl'IJ bLii'l~;J AI f111" , " 
bVll~l 'IleJ~eJtJf11':iiirll'Ul~~lLb'iJn"'1 (a > 0.80) ~f11Fl11lJ~1f1~Fl':ieJ\Jfl~lJ':i~t11tJ'Il1'1~l-:1'l mh-:lLVllJl~~lJ" , 
[- 2.0 < 8 < +2.0] fh~lJtJ':i~~'Vl~f11':ibm (c < 0.30) bb"'~f1T~~'IleJ"eJ'lJbvil 'ltl'U1'iJbbvl"~':i~t11'IJFl11lJtJ1n (~~ 
-U~ f11t1!~'iJl1~, 2555) 

Urry (1977) nlV1'iJVl Lflru'l'l1'iJ fl1':iAVl b~ eJ f1'1ltl1:l eJ'IJ 1~W'lltl"tltJLLvl",~'IlBm':iiif11e.h.Jl~~1 bL\.In'!JeJ'I 

'IleJ1:Itl'U (a) iifh~':)LL~ 0.50 ii'l 2.50 filmllJVln'!JeJ.:).rreJ~eJ'IJ (b) ~Fl':ieJtJfl~lJ':i~~'IJ'Il1':)~1':)'l eJ~l.:1LVllJ1~~lJ i1 

fh~':)LLvl -2.50 Ci.:) 2.50 LL"'~f11n1':iLm'!JeJ':)'Iltl"tl\J (c) 1~f11':iLii'iJ 0.30 LL"~f11':ii1'1lB"eJ'U1\.1..Jl'iJl'U~L'Vh 1 tl'U 

1\.ILb~"'~':i~ t11'IJFl11lJ en f1'lJeJ':)'IlmmtJ 

Reckase (2003) 1~rilV1\.1~Lnru'l'l1'iJfl1':iA~L~tln.rrtl~tltJ~i1~rumY>l(i)1lJ'Vl'1~~I'lB'U"''iJeJ'I-UeJ~BtJ 1'Uf11':i 

:5'Vlvilfl~':)'IleJ~tltJMLLri f11fl11lJ~ln"UeJ,:)'IleJ~eJ'lJB~1'U'1h.:) -4 (i.:) 4 fi1rll'U1~~1LL'iJn'lJtl.:l'llB"BtJB~':i~Vl11':) 0 (\.:) 

00 LL,,~filn1':iLVl1'lJtl':)'Iltl~eJ'U1~Lil'iJ 0.50 

Baker and Kim (2017) L"'Umnru6f'i'mh':)~1mhVl1tJYj~1"irulflrumY>l'lltl"'eJ'lJVlllJ'Vl'1~~f11':il'ltltJ~'iJeJ':) 

lVl~~~l':irul~lnlA':)flru~n~ru~'Iltl"BtJ (item characteristic curve: ICC) L-U'iJVI~n n~11AB A1Fll1lJ"llJl':iCl 

", e..l· I 

, 
1'" 'i ' 1 ' .. , ~, .. .,.'!Jtl.:)~"mJ ( ) 'Vlu':i~lJlru Vl~lf1blJLVl" 1pL, 2pL LL"'~ 3pL ~1'U Vlt1!~~lJf11m~~1~eJ~b'W'll1..j -3 "'tl~(i) ~N +3 

"'eJ~Vl ~.:),r'iJ ICC ~':)~llJl':iClm1~~'U (capture) VI~eJeJ5'Ul~mllJLbtl':itl':i1'iJ'lJeJ':)f11 e "Utl-:l~~tltJ~':)VllJVl1~~ 
1'iJ'1h'lt11.:)n~11 t11.:),r'iJ 'Ilm"''iJml,\.I~LdeJ.:IIii''iJ'lJeJ'I Baker and Kim (2017) b~V1tltJf11mllJtJ1n-UeJ~eJ\J~LVllJ1~"'lJ 
~':)eJ~1'U'll1':) -3 ~tl~1'l Ci'l +3 "eJ~Vl 

" "1V11'Uf11f11':i~1LL\.In,r\.l Baker and Kim (2017) LG'I'Utl"h 'Ilm'ltltJ~i1f11fl1':i~lLL'iJfI~Vl"'tJ",~Vi'eJ'Ul1 
~~eJ'U~i1fl11lJ"'llJl':itlG'l'liileJfll~vil'1leJG'ltl'IJt1f1~eJ~f111~G'leJtJ~i1fl11lJ~llJl':iCI~lnl1 ~'UVllJl~fl11lJ11 
'U \J '\J \J 

~l':i~'ULV1f'1~1~~1f1.rreJ~B'IJ~'lfl~11 1~1~'ll1 VeJ5tJl ~mllJLL tl':itl':i1'U'1JB.:)fil e '1JB':)~G'leJ'U L-U'iJ.rrm'leJ'IJ~1Vi 
" G'll':i~'iJL 'Vlf'1flmVl LFl~ eJ'iJ t11.:),r'U 'Ilmm'IJ~i1filfl1':i~l LL 'iJfI~~"''IJ ~'lL-U'iJ'Iltl"eJ'U~1~1,VllJl~"lJ -Um'lB'IJ~~lLL'Un1~ 

LVllJ1~G'llJ Vim ~Ci.:).rrmm'U~~1lJ1 ':itl..Jl bL'iJ f1~"eJtJ~ ~ m1lJG'lllJl':itl1f1~bA!:J'l tl'iJ1~VI~eJ1~ ~'l,r'U.rreJ LG'I'iJ eJ bL 'iJ~'1Jtl.:) 
Baker and Kim (2017) ~'1CJtllJ1'U1'iJLdtl~~'Utl'IJ.rrtlG'ltl\J~i1filn1':i~1LI,'iJnlJ1nn".h 0 ~'U1u LY>I':il~Ln'ilfiln1':i 

T .t~ .tO.(~~3' 
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~lLL'Umnnrl11 0 ,r'U'VIlJ1~fl11lJ'hoUtl~tlUL~lJ~1 LL'Un~~tlU1vi\h-l LL",) LLl!'hil~LU'U fl1~~'1 LL'U n1'U~~ ~U~llJlnn 

mlJ 

Baker and Kim (2017) 'i)ihJ1~r;h rhfl1'SLV11ljfh~LU'U1tJ1v\'~~wh:j 0 ,,~ 1.0 LL\Jil'U'vmtJ~lliirh~ 
lJlnni1 .35 ()e.Ji1hJ~llJl'HmtllJ1'\.Jtv\' ~~,r'Uf'ilf)1~LV11~L'VIlJl~"lJ'll'i)~-rrm1'i)'\.Jfl1'Smh~'VIi1-:! 0 ~-:! .35 

" 
Ali and Chang (2014) i'1'S,)~~e.JUtJ~~~V15m'W'll'i)~n1WIIll"'i)'\.JLLU'\.JtJ~U L'VIlJl~ 1I1ltJH'~'llilrnllJ 

L'VIlJl~~lJ (suitability index) 1'Um~u,)'Ufl1~U~ULVitJ'U~LnG'loUm~'i)u1'U~~ tJ~ L~lJ vl'Urim../ L~lJf)1~VlIll~tl'U LL 'UUU~U 
LVllJl~ (pretest items calibration adaptive design) LL'\.J'\.J 3 'V'l1~lijL~tl1 oU·m'e.J'U~ Ali and Chang (2014) 

L~e.JnHl'Uf)1~tJ1'ULVi~'Urie.J'Uf)1~VlIll"tlULL'UUtJ1U L VllJl~,r'U LiiV1~lnf)1~~1G'1tl-:!fil'V'l1~lijL(;ltl1 a, b LLG'I~ C ~'U 
t.I ~o V..JQlI I q I , ~ I I 

~ln'lle.J"''i)'lJ'oil'S..:l~l'U,)'U 521 'll'El '1I..:llJl"il a 'S~VI,)l..:l .29 fJ..:l 2.9 1"11 b ~~VI')l..:l -4.79 fJ-:! 3.62 LLft~1"I1 c ~~'VI11-:! 

o ~..:l .50 

C-.JG'lf)1~~1G'1tl..:lf'il'Wl~lih~tl1-rrmm'\.J 'W'Ui1 lj"m~ru~L~tJ')tlufil'Wl~lijL(;)'El1'll'El-:!oU'i)~'i)U~~-:! 111l ~ljf'il b 

mh~'V!11..:l -3.0 n..:l +3.0 LLG'I~lj~l a tJ~~~Vl11~ 0 n.:l 2.0 ,r'UVllJltJmll.rll1'Un':i~'U1'Un1~tJ1U"'LnG'loUmm'\.J
" " ritl'Uf)1~VlIll"'tl'UtJ1'UL'VIlJl~ ~tllJ1'U-rr'i)"''i)'U~ljf'ilf)1~~1 LL'UnLvh tlU 0 ~') ~ 

f)1~1 LfI~l~~oUm"tl'UL~ e.J~IIIvil 1'1 ".:IoU'i)~'i)U1'U n1~1~~l"if..:ld ~1~tJ~~l~rul '1 ru m'V'loU tl'" tlu~lnfilf1,)llJ 
d • 1 ' .. < .:'1 ov 1" d '" , d "". 1 "" ov dl")G'll IIlLI"iG'l tl'U'll'El~ f)1~ u~~lJlrufll'V'l1~11MlmL u'UVlG'I n III tJ'lltl~ tltJVllJm mllJLflft 'i)'U~.:I t:-J III u n (;) tl'U L'U 'El.:llJl ~1n 

'Wl~lihl'ltl1oU'i)"'tlu-rreJ,r'U ~ 111"'llJl'W'S~llLtJ'Uf'il~bL'I.l'UtlUM (not well-specified) LL'l~L~tlnr'h~lIl-rrtl"'eJ'\.J~lj 
f'il'W l~lij LI'l eJ1mllJ ~1 n~..:l ~ IIlU n ~ LLG'I ~~'I ~ IIltJ n~vl,)~ 111ltJ~ ~tJtJ eJ1J1'U-rrtl~'El'\.J~ljfh'Wl~lijL\91tl{mllJmn ~1 

" " 
nil -3.00 LLG'I~ "'.:Inl1 +3.00 G'ltl~Vl LtJ'U-rr'El"''i)'U~ljflrum'WI'l~.:ImlJll'lfJtJ~~''.:Ifl'lleJ-:!nl'~1~tJ ~vltl-:!fl1~l-rr 

\J " . .. 

-iJtl?l 'El'U~1 tJ L~eJ \91~,)~?ltl'Ufl11l.i ~~'U 
..
\)1'U'U eJ~un~n~l LLG'I ~1-rr-rreJ'" 'i)'U tJl n L ~tlvh'Vl1 W'l,)llJ~llJ1'SfJ'lltl..:l"rn~n~l 

'U 

L'li'UL~tJ')tlU.:Il'U1~tJ'lltl..:l Ali and Chang (2014) LLG'I~ Mao and Xin (2013) ~~'i)lJ~'U-rrtl~tl'U~lj 
Al'Wl~lijLl'leJ1mllJ~ln~lnl1 -3.00 LLG'I~~-:!nl1 +3 .00 fttl~Vll'Um~'\.J1'Un1~~\llJ'Ull"i~~oUm''i)'ULL'UU 
tJ1U L VllJl~.fr'U vl'U 

G'll'V11'\.Jn1~~~1~rull")rum'WoUmftl'U~lnf'il'Wl~lij L\91eJ1f)1~~lLL'Un ~ ~m~tln1offLnru';'UeJ~ Baker and , " 
Kim (2017) 111l~~~ml1~V1-rrv~mJ~nfilf)1~~lLL'Un~V1G'1U LLG'I~L~eJn-rreJ"vu~ljriln1~~lLL'Un~.:ILLI'1 0 ~'UhJ 

" 
lvmeJ1~mJeJ1.J1'U-rrV?lv'U~ljriln1~~lLL'Un1n"L~tJ.:Itl'U 0 v\',)tJ L'll'UL~mtlml'U1~tJ'llv-:! Ali and Chang (2014) 

~ tJ'i)1.J1'U-rrtl"eJ'U~ljril'Wl~lij Ll'lv1n1'S~lLL 'UnlmlLA~.:I 0 1 'U.fr'Ul'ltl'U'll'El ..:l f)1~~WJ'U11'1~-:!-rrtl~tl'U.fr'U~'U 

\>1tl'U~ 3 lJl'Ul1r1l1L~EJ'Jti''Unl'a'V1l1la,[)'\.JLLu'UtJi''UL'VIlJl::~''JEJPI,[)lJVi1L\>1'[)1 (computerized adaptive 

testing: CAT) 

~ln f)1~~n~l L '[)n ?l1~LLG'I~.:Il'U1~tJ~ L~tJ')-rrtl..:l~llJl~fJ LLD.:ILdtlVlllJ1'UVlI'1UL~en tl'Ufl1~Vl lIl~tl 'U LL'U'UU1U 

L'VIl.Jl~'[)tlnLtJ'U 4 U~~L~'U 1v\'LLri 3.1 PI,)llJ'VIlJltJf)1~VlV1~,[)'ULL'U'UU~'ULVllJl~~,)~Pltll.J'vhL\>1tl1 3.2 'V!~nfl1~'lltl'l 

f)1 ~Vl\llm)U LL'U'UU1'U L'V!ln~ ~'W fl tJlJ~,) Ltl'm1 3. 3 €miu~~ fI tJ'U'lJtl 'l fl1~VlIll?l tJ'ULL'U'UUi''UL'V!lJl~ ~') ~fltllJyb~(JltJi 
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3.3 V.:! AU 'a:: n v'U -U v.:! n1'a'VI1'1 ~tl'U bb'U'UU-jU b'VI1Jl::~"J VF1tllJ~1bVl vi 
~1V1~'U nl'S'VI\i1G'\v'U bb'U'UtJ~'U bVllJ1~jjv'!\')U'a::m>'U~~lr1'Y 4 v'lf1U1~nv'U 1~bbn 1) ~\i1b~1J;{tJ1'Unl1 

VlIilMl'U (initial item) 2) n11U1~lJlru~lA111JG'\11Jl'afi (ability estimation) 3) m1r1l'1b~vn-uvG'\v'U (item 

selection) bb~~ 4) ~\i1~A1'Um1V1\i1~vU (stopping criteria) 1\i1mbl1l"~tJ'lf1U1~ntJ'Ujj~1t1~~bBtI\i1~'l.;f 
1) v\i1b~lJl'1tJ1'Um1VlI'1G'\tJ'U (initial item) , 
~ 1'1 b~lJ ~'U1 tJn1 ~V1 1'1 G'\tJ'U~lVi1''Un l1V1\i1 (;1tJ\Jbb'U'UU1''UbVl1Jl~ biJtJ~'l~~lr1nl tJ Ell'l ri'l b ~tJ'lvl nVil n 

m~'U1tJn1~r11'1 b~vn-utJG'\tJ'U-iftJ bb 1mhVl~'U b~lJl'1tJnl'SVl \i1(;1vtJhJ bVl1Jl~G'\lJn'U1~~UmllJ(;11lJl1f1~5tJU tJlv~'1e.J" 
" 

1,xmllJ(;11lJl'SfI~1~vl nm1U~~lJlru~ ljjmllJA"lli1 bfl~ tJ'U 5'l '1'111~m~'U1tJm1r11i1 b~tJn-iftJG'\tJ'U-um1\i11tJjj
" mllJfl1;\l\i1Lfl~tJtJ~l1JlJl ~'lJtJ~'l1~jjm'SbbU'lLbtJ1V11'l~IVi1''Um~'tJl'Umc.H11V1'U\i1-iftJ5tJu-iftJ bb ~n11' 2 U~~bflV1 

~'l.;f (Pi~-Utl n1'Yv'Ul1~, 2555) 
d • I "... d1 v... '" ( ) .. 1 . - blJtJu~~'1l1m-utJ'l~G'ltJ'U1Jfl11lJG'll1JI'SflVl n"bfl~Nn'U homogenous Vi1tJ lJVl~l'Ufl~bb'U'U 

e.J" ~lJ~Vl~~~1'U1Jl'1JtJ'lU1~'1l1 m~G'\tJ'U ~.:JJtJm'a\111 b-WtJn1~b~tJn-iftJG'ltJ'U-ifmb~n~jj1~~ufl11mJ1nUltJnm.:J 
btitJ.:J~l n1lJVl11'U-Utlld " ri tJtJViUl Vllnv11b-wtJm1·thutJG'ltJ'U~jjA111J til flVl~tJ~l tI bii'U1~~'Ufl111JG'lllJl1f1'1JtJ'l 
erG'ltJU tJlv~.:Je.ml1ltJn1~U1~1Jlru~lfl11lJG'lllJl'Sfi 
" d .. ! iI d d I" I 4 ell 

- blJtJu~~'1l1m'1JtJ'l~G'lv'UlJmllJ(;11lJl~f1VlLb~flm.:JntJ (heterogeneous) n"11AtJ 'WvlJ 

G'\11G'1tJbVl P1~'l bM tI1-ifv.:Jn'Ufl11lJG'lllJ11f1'1JtJ.:J ~Vl \i1G'\ tJ'U tJ ElUl'l b 'li'U fl~ bbtJ'Ut:.J"~lJflVl~ 1~~Un1~~n'l!ll ~.:JJ'U fI11 
"" "I 

v11 b i)tJn11 b~tJn-ifm'ItJ'U-ifv bb1 fl~jjmllJLVl1Jl~G'llJG'l11G'1'U bV1 P1~jjtJEl b'li'U ~G'ltJ'UtJtli.'U 1~~Un11~fl'l!ll ~ bLVlfl11l1'l n'U 
V II col" .c:J I~ " " " 
'1JtJ(;1tJU'1JtJbL~nm~lJ1~\i1UmllJtllnV1bL~nm'lntJ 

~lV11''U bn ru,,1'U n1'Sr1\i1b~tJfI-ifm'tJ'U-utlLb1 n '1.lJ!'1tJtljjmllJ~lr1'Y lJl mYfl1 tJ n11V1 \i1G'1 tJ'U~jjA11lJ 
Co II d '!3 tJ 0 1I "l 11111 II clQ 4J 

tll1'1JtJ'l bb 'U'U G'ltJUbn'U 25 -UtJ "ll.:Jvlfl n11rl fl'l!ll m tlf11~~l~v.:J-UtJlJ" ~1'1t1 '1J-utJ(;1tJU'llmL1n'VI1J1~I'1UmllJtlln 
" 

Lb~nI1l1'lntJ 'W'U':h bdtJv11 b-wtJn1~1-u-iJtJG'\tJU Ln'U 25 -iftJ A111JLblJ'U~h1'Un1'StJ'S~lJ1ru!'11fl11lJG'lllJ1'SfI'1Jv'l~G'ltJU 
" 

llJbU~t1tJbbU".:J ~.:JJtJ~ '1G'111J11f1G'11Ul~111~~'Ufl11lJ til n'1Jv.:J-iftJG'ltJ'U-iftJ bb ~n '1.lJ G'1.:Jt:.J"l1ltJ m'SV1\i1G'1tJ'U bb 'U'UU~'U, 
bVllJl~1\i1t11-ufltJlJ'Wlb~tJfl'Umru~bb'UUG'\tJ'Ujjfll1lJtI11~'lbb~ 25 oUtJ~'U'1. tJ (~%'tI n1'Yv1.Jl1~, 2555) 

2) n11U1~1J1ru~lmllJ51lJl1c\ (ability estimation) 

m'StJ~~lJl rur11 mllJG11lJl1f1'lltJ'l ~G'ltJUl'lllJV1q'l!l~ mwltJuG'\tJtJ'l-um'ltJu (item response 

theory: IRT) ~.:JbtJtJ~tltJlJ1''Ubbm~jjn1'Sul1J11-untJtJEll.:Jfl11.:J'1J11'1jj 215 hi'bLn 1) 15n1'SU'S~lJlru!'11v11t1A11lJ 
btJ1.JlUl~G'I'I\IlG'l\i1 (maximum likelihood estimation) bb"~ 2) 15n11U1~lJ1ru~lbb'U'U b'Ub"iitltJ (bayesian" , 
estimation) (P1~itl n1'Yv1.J11~ , 2555) 

-15n1~U'S~lJlru~1v11t1f111lJbU1.J'1.tJ1v1~.:J~~\i1 (maximum likelihood estimation) 

15fl1~tJ~~lJl rurh~1t1fl11lJ b UtJ '1. tJ1~G'\'lG1\i1 bU'U15fl1~tJ~~lJl rufilf111lJ(;11lJ1~fI\Ilr1tJ1.J·h:j jjfl11lJ" , 
bbl.l'UchG'l'lbdtJbU~tJ'ULVitlUnU16n1~U~~lJlru~1 ~1 tl15 ~'U bbl1l f11 ~tJ~~lJl ru~lv~jjfl11lJfl11lJfl"l \i1 bfl~ tJ1.J (;1'l LdtJ 

" " 
e~\-uI'rUn1 ~Vl I'1G'1tJuiit:.J" m1~tJ'U-uv~tJ'UfI nVi~tJ ~ Iil~.:JVllJlil 11'1 tljj~ m 1 tJm~r\'ltJ1ru~'l.;f (Hambleton & 
" "" 
Swaminathan, 1985) exp ( aj (8, _ hi)) 

p(Uij = 1lei' ajl bj , Cj) = Cj + (1 - Cj) 1 + exp (aj(e _ h )) 

i j
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, 

Lf(f)) = [1[P/f))fJ(l-Pj (f))]l-Xj 

j=l 

- i5m~tl~~lJlru~llltJUltJl'l1t1'i.J (bayesian estimation) 

15nl~tl~~lJ1ru~1 blutJ btJ b'I1mJ Lu'i.JBni5miVl~.:J~.:J'l111n1'H"JlJ nU1fin1~tli ~lJlru~I~1 tJ fl11lJ 
" ~ 1" el ~ .,.el .,.,. '" .. ~ ~ 'i ~.,.d ~I el ~ ......,. • I 0

liJ'i.J ~tl ~G1.:JV1"WI ~'i.Jmruvll~mBUlJt:-IG'l mi(llvU'lJvG1BtJ(1nVl~v ~~VI.:JVllJ~ ~~ tllli'll.:Jb u'i.JV1'i.JtllJI'lB llim~u~~lJlruI'l1 
'\J' '\I '\J 

mllJG11lJ1~(11i11t1rlll'll~Vl1.:JmtJVI~.:J (expected a posterior: EAP) L~B.:Jvln1fin1~tli~lJlrufhIi11tJI'l11lJ 
LU'i.J1tl11i1~.:J~ ~ ~ vdjmllJmllJl'lG'lIv\LfI~ B'i.J~.:J L~v~bslh1Um~V1~G1Buii e.l G'l m ~ (J)Bu-ITB G1BU ~ nVl1B ~~~.:JVllJ V\ 

~\nr'i.J~.:Jm~1<ffi5m~tl~~lJ1rurllIi11tJ~lfl1~Vl1'lmVVI~.:J L~vii~(J)~hJnliAl'lJlru~.:Jd (Bock & Mislevy, 1982) 

- L%=l XkL/Xk) " W(Xk)
f), = .-.:.;;-;::q..::....----'~----:--

Lk=l L,(Xk) " W(Xk) 


3) m~A~L~Bn-ITBG1BU (item selection) 

miA~b~tJn-UBG1tJu~'lLU'i.J~uvlJ1'1ln'i.JtJ~I'lbLydVlG'lltJiiIi11Vn'i.J 2 1511i1blrl 1) miA~L~tJn 
-ITtJG1vU~iil'il m IlJ VI nG1tJ~ fl~tJ.:J nu ~~ ~tJm1lJG11lJ1i(1 llG'l ~ 2) m~A~ l~Bn-u€JG1 €Juvli1 \lhLLVI'll'lG11'H" 'i.JWH'l 

G1'lG1~~G1tJ~fl~tJ.:Jnu~~~UmllJG11lJl~(1LVlfJii~lfJG'l~LBEJ~vl.:Jd (P11-tlEJ m'Yv'lJl1~, 2555)" . 
cv diI V dQj I II cv Q.I 

- m ifl~ bG'l tJ n'lJtJG1 tJUVllJ I'll mllJ fJl nG1 tJVl 1'1 G'l tJ'l nm~ ~tJ1'l11lJG11lJ 1~(1 

;;11V11umiA~L~tJn-ITv~tJtJ~ii~lmlmnn (item difficuLty) ~G1tJ~fl~€J'lnm::;~ufll1lJG11lJl~(1 
'1Jtl.:J~?ltJu L~lJ~1 LU'lJ n1 ~LVl tJ m1 v?l€Ju-ITv?l B'U VI n-u B 1'lJ fl~'I ~iil'il i~ vl'U mllJ tJl n?l el Vl 1'1 ~el.:J n'U i~ vl'U" . 
1'l11lJ?lllJ 1 ~ rl '11 eJ.:J ~?I eJ'U n~11AeJ V1 v 1~ ru1 v 1 n'1lelG1v u~iil'ilm 1lJ fJ 1 n 1n~bAfJ 'I n u ~::;vl'Um IlJG11lJl i (1'11 el.:J ~G1 elU 

" " b~v'Wu-ITtJG1el'U bb~1v~~llU'lJnlTlhuB?lt)'U~11i11um~A~L~t)n1tlloX~L-ITl?1€J'U~llu'lJm~?lt)'U(;\t)1 tlLVl EJ15n1~ 
~'ln~11lU'i.Ji5m~~l'ieJ'i.J-IT1'l~1 tJhj.a\J<&'€J'i.JLLG'l~biJ'i.J15m~~tl~~VlEJ~ fh1i~lfJlJ1 n~G1Vl• 

Q.I ~ II dCil 0 I .J v cv cv 

- m ~I'l~ L~ eJ n'lJ eJG1 t)'UVllJ \ll1 LbVI 'i.J'l ?I1~G1'lJLVI i'lG1\1 G1 Vl VI G1el ~1'lG'lel'lnm ::;Vl'UmllJ?lllJl"m" . 
;;11V11'UmiA~l~eJ n-ITel~eJ'U~iivh bb Vl'll'lG11~?I'i.J lVI i'l (item information) ?I\lG1~~?leJVlI'l~el\ln'U" . 

~~~'Ufl11lJ?lllJl~rl'lJB'l~?leJU L~lJii Lb 'i.J1AVllJlvlnm~VI~?lB'ULVltJvl'J1tl~mvi1n1~L~1 Vl1n~ILU'lJn1~V1vl~rul 
" 

btl'Vn~l'ilmllJEJ1n el1v~h1oX~L-ITl1'U n1~~tl'U11i11'U-ITmleltJ ~ cJ1n Lil'i.J1tl vl'lJ'i.J~.:J11i1i1 m~~\llJ'i.Jli5n1~A~L~B n 
" 

-ITe:l?l e:l'U VI mil lbVI'll 'I G11 'j"?I'lJ bV1 i'l G1 'I ?I VI ~i1 fl11lJ?le:lVl I'l~B'I tlm~vltJ 1'l11lJ?11m ~rl'lJB'I ~?Iel'U LVI fJ-ITBG1 tJ'U bb~G'l::; -ITBv::; 
" • 'IJ 
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~tn.krt(W~I1@~l.!'l!lL~l.!ftLc..l.!n.~~!.l!lrtVl.L!Jl!>ruU' (Z 

~~1' ~t-l.!n.@~@!l-rttn.L~l!lrtVl.L!Jl!>ruU' n @Jg ~~ Z ~f3L~Vl.~M"t-Lr@rt~H-lrtf3n~n.@l.:!l!lIA.!.LUn.l~8I!>ruumkVl.L~ 
" ,. Itt G~n.~L~rtIn.Gl.:!~t-@ll.lj!.LrtLl.:!rtLt,61 L~ruLrt::!.f\!.LUrtQ' L~::~" n.@j,2l!lIA!.LUl!lf3t.1.t-~n.@l.:!l!lIA.!.LUrtU~f3Y.ruU1 

,..;. 

rtLlllj1V1.1;}'1.'¥-::wrt~n.Gl.:!l!lIA.!.LUL,tA::!!. n.@~ }Glll1c..t&rt@l.!H-tf3l!ll~LftVl.mkj1n.n." n.Gl.:!l!lIA!.LUn.t 

(e!Jal!D 8u!ddOlS) n.G~l!lIA.!.Lun,1~h.l!>ruu1 (17 

rt!l:t-G ULrtMLLJ~lAg::!.f\~n.@l.:!GH-U G~1l!l~!.LU~t L,tAf3 c..p.::~n.@j,2(3!l
" ' 

UG~1~~Lru!.L~t&!.LUr\@U~!.j1!l-lLrt Iw. L~L.tt!.LU rt~t-~ 11@r-u~m@G!l-t-(3.Il.ULl1ftLc..l.!L~UI.'~U!.LrtLj,2rtLtl.!~ 

~n.Gj,2~I.'(~Il.U!.LrtLJ<!rtLt,l.!L~ruLrt::!.j1n.kVl.L~rt~~LrtVl.1~ULfmLtl.!L!,,~n.G~G!l-t-jJI1LrtVl. 0 < I:) ::~1' Iq < 'w L~ 

ULVl. ~~I.'~lrllAmJ<!!.LJ<!~trt~@!l-n.@@!l-~t-f1Vl.1'L.\Il ru Ce) n.GJ<!~t-GIl.U!.LrtLJ<!rtLc..I.!L~ G~ Iw. G~' 
U~r\@J<!@!l-L~'!.Lurt1J<!LUG1L~ =!J 

n.@l.:!BIl.I.'GIl.ULf3rtLtl.!Ll.! ='q " , 
n.@@Il.I.'GIl.Um1L!!.!!.LrtLBLl.! = !e /I 0 0 I 

(W4we8o) )eJnleU) ~LR.ftWmL~UB~L~ = ul 

lAl.'61Ll.! =a @ft1
f'" f" 

__z~_]Ul _tv_a + Iq =IW
[1;)8+1/,+1 1 

" t}1.'~ruc..n.L~!.LUrtt !'W~~f3l!ll 
" 

mailto:n.@@Il.I.'GIl.Um1L!!.!!.LrtLBLl
mailto:n.@l.:!BIl.I.'GIl.ULf3rtLtl.!Ll
mailto:U~r\@J<!@!l-L~'!.Lurt1J<!LUG1L
mailto:I.'~lrllAmJ<!!.LJ<!~trt~@!l-n.@@!l-~t-f1Vl.1'L.\Il
mailto:11@r-u~m@G!l-t-(3.Il.ULl1ftLc..l.!L~UI.'~U!.LrtLj,2rtLtl
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.,j 

blJtl SEC£)) 

IC£)) 

b~tl1mto1'ntJ"~ bBtJ~vjotiVI b~'WlJlnfl'l:fi'W 0~tJlto1Yl\JYl1'W'l.h~ bf1Yl'Utl'lm';iYlVl~tlUbbuutJ-rubVllJl~ 
to11 tlfltllJoW1LI91tl1 2 tJ';i~bf1Yl lto1Lbr1 rn';iYl~G'ltlU,J-rUbVllJl~to11 tlfltllJvhLIIltl1Lbuu Ltlnlj~ Lb"t rn';iYl~l'1tlutJ-ru 

3.3.1 nl'~V1V1at1utJ~'Ub'VIlJ1~to11tJflB:l.JYl'Jb~t11bLU'UbBn3i~ (Unidimensional computerized 

adaptive testing) 

n1 ';iVl ~~ tlutJ-ru LV1lJ1tto11 tI fl tllJvh LI'1v1LLuuL tl nij~LU'W n11';i1lJ Lb 'nA~'U tl'l m';iVW1~ tlULbuutJ-ruL V1lJl:; 

to11t1fltllJoW1LlIlv1 LL~~Vl'l~~flI1VlvU~'Utl'l_rrm"tlULL'UuLtlnlj~ (Unidimensional Item response theory) 

to11tJfl'U 1~tln11Vl~~tlutJ-ruL Vf:I.Jltto1'JtlflmJ'vbLI'1 tl1LtJ'Ufl1';iVlVl~tlU~ljtJ1:;~Vl6m'W1'I.lm';i1VlG'I'l ljfl111JLLll'Ueh
" 1'Wfl1';itJ';i~lJ1rurilfl11lJ~llJIWl'!Jt1'ler~tlU LL~t6'l1lJ1 ';ifl,,~ L1mLb"t~1'W1'U_rrtl~tlU~ ~~tlulJi'tl'lvh fl1';iVlVlG1tlUl~ 

" " 
~'l1'Ufl1';itJ';i~lJ1ruAl fl1 l:I.J~I1JI';itl'!Jv'l fl1 ';iVl ~G'lBUvl'JtJfll'SVl~~vULLUUtJ-rUbV11J Itvl'J tlflvlJoW'J L(JlV1 ( CAT) J'U 

';ij~1offVl'l~~ fl1';iVltlUG1'Utl.:j_rrtl~vU (Item response theory) bU'W~'W~l'U1'I.ln1';if11'U'Jruflt bL'U'I.lfl11lJ G11lJl';ifl'Uv'l 

~~tlU mtl1l>1_rrvVln~.:j Ldtl'lIJi''U'UtlWl()~~fl1';illlvUG1'Uv.:j_rrVG1tlULbUULtlnlj~ (Unidimensional) (Se~all, 1996 

eJl'lil'lL'U~f'lUPi1'UVl1 G'lll.:jUru ,2554) ~.:jLtJ'I.lllJbVl"fl1';i\ilv\J~'I.ltl'l_rrtlG1tluvjm'J';ij1~fl~bL'U'U 2 AlbL\JuLvnlj~." 
(Unidimensional IRT Models) lV1t1 1ll'J bLtJ';i 14 ru'"fl~ru~ Lb~'lVl~tl';it\ilUflJllJG11lJl';iCl'U tl'lcrG'ltlulj L Viv'l 

" " tl'lr1tJ';i~ fltlU L~ tl1 VI~tlm1L~ tl1 V1~tl.uvG1vUU'UlJ.:j~';ijt1V1flru'"n~ru~ Lb~'l L-w tI'lflru'"n~ru~L~ tI'J ~'lm'W 2.7,. . 
Dimension Item 

~ 

---.---------------------. 

~. . 

"J~. 

Unidi mensional 

mow 2. 7 llJl~"fl1';i\iltlUG'l'Wtl'l_rrtl6'ltlULLuuLtlnij~ (Unidimensional IRT Model) 

(Cheng, Patton & Shao, 2014) 
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eNfitl~~ntl'U'lItl.:jn1~V1~~tl'UtJi\Jb'VIm~bb'U\Jbtlnil~ 

1) 'l~L~lJtil'Um'l'VlIil?1vU (starting point) 

m'lVl~?lvUL~lJtil'UIi1JtJm'iA~ L~vn-rrtl?lvu-rrmL 'In (initial item) n1'lFi'~L~tln-rrtl?ltl'U-rrmL'lnutJlJ% 

-rrv?lvu~rlfn1lJtJlntJl'Umn:i~'1 (P1~-rrtJ n1'll~'UJ1~, 2555) ?l1lJ1'lmL'\.h15n1'lA~b~vmtJ'U 2 mru 

1.1) L~vtJ'l~-Vlm~?lv'\.Jrlfl11lJ?lllJ1'j{1Flv'U-rrl'11n~\fitJ'Itl'U (homogeneous) ""~v 
tJ 'i ~-Vl m e:;?lv'\.J~hjrl-uvlJ ~ LM En tl'\.J t:Jll ~lJf1V1~~eJ l'UlJlfn 'l b~lJtil'U Ii1JtJ-um'lvu~rlfhfl11lJ tJ1 ntJl'U mn 'I bvb fl'U 

" " "I 

~lV1-r'\.JVlnfl'U• 

1.2) b~m.h~'lJln'l~?lv'\.J~fl11lJ?lllJl'l{1r\v'U-Ul'1 bb~n~l'1fl'U (heterogeneous) ",,~mU'U 

tJ 'i ~'lJl m e:;?1 v'\.J ~~ vrl?ll 'i?l'U b'Vlf'1 LMtJ1 Ii'm~~'\.J nl'j~mS-l'Uv'l er?l v'U fl1'l b ~lJ til'U 1i11 tJ -uv?l v'\.J~rl Fl1 fl11lJ tJ1 ntJl 'U 
" " 

n~1'1~1V11'\.JLL~~~'j~~unl'ji'imn'Uv'l~?ltJ'\.J 

2) nl'ltJ'l~lJl ruFllfnllJ ?lllJ1'j{11'Un1'j'Vl~"m'UtJ-r'ULVllJl~Lb'\.J'l.JbtJ nil~ 

m'i'lJ'i~lJlruAlfl11lJ"'llJl'l{11'Un1'l'Vl~?lv'\.JbL'I.J'\.JLtlnil~~~1offn1'l'lJ'l~lJlruAlIi11 tJ15 Bayesian 

LL~~i5 Maximum likelihood (MU (Weiss, 1974 51'1i1'11'UYlf'1'L1P1~'UVI{ ?ll1'1'4'll, 2554) rl'jltJ~~LBtJl'I~'l;f 
n1'l1Vffl~LL'U'U\?lllJi5 Bayesian i5~UtJlJ1offfl'UlJlf1 fitl ii5'U'€l'lL'U~~tJ-r'UtJ1'11VfYl'U"'l1tJ (Bayesian 

~ .1' " 1v , v .,J,J.,. ..,~
updating) "lI'I?l1lJl'm u'j ~lJl rumfnllJ?lllJl'l{1'1Jv'l ~?I'€l'\.J I'Ifl'€l'U'Ul-:Jfl-:J'Vl 'll-:JlJ~~'j~.:J'U 

.,..,J 
mruVl\?lv'I.Jrln 

" ( uk ) ( OeD) )
8m +1 = 8m + (1 - c) ~ C+(l-c)A(-D) 

~"ii2+Um 

2 _ 2 ( _ (~) (0(0») ((l-C)O(D) _ D))
O"m+1 - O"m 1 1+_1_ B B 

a2q~ 

b-Om.,j D=LlJtl 
~ 

~"ii2+um 

LL":; B =c + (l+c) x A(-D) 

.,..,J .... 
mru'Vl\?ltJ'l.Je.J® 

m OeD)

8m +1 = 8m - U2 ) 


( Ja12+Ufu C(D») 
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2 (1 - ( O(D; ) (O(D) + D) -;- A(D))=O'm 
1+2"2 A(D) 

a am 

8m IIVI'tJ 	 ml:W6'l1lJl~Cl'Utl\j~6'ltl'U~tJ~~lJ'lrurh1Ii1ritl'tJ~tl'U-rrtl6'ltl'U-rrtl~ m+ 1 ~\jmlJtJn~ LL~1 
t.llhjvmtJ~l rnl:W?l1:Wl~Cl LifeJ\jtli''tJ'1JeJ\j~~ eJ'UlJnrilV1'tJ~1~Lvh fltJ 0 

(5.2 'LLVI'tJ fl11:W LltJ~'\.J~1'tJ1'tJm~tJ~~lJlru~1 fl11:W~I:Wl'jCl'Utl\j~~ tltJritl'tJ~tltJ-rrtl~ m+1m " 
t.llhjV1~ltJ~lrnl:W LL '\.J'jtJ~1'tJ~\j ncil1lJ'lritl'tJlJf1 rilV1'tJ~1~LVhfl'U 1 
, ... 1. 1 ov oJ v oJ

LLVI'tJ mfl11:W?lllJl'SCl'Utl\j~?ltl'U ~tJ u~~:WlruVl~\j ~1f1V1(;)eJ'U'UeJVI m+ 18m +1 
2 

lLVI'tJ ~1 fl11:WLL '\.J~'\.J~1'tJ1'tJ m~tJ'j~lJlru~1 rnllJ~l:Wl'jCl'Utl\j~~ tltJ L~ tlO'm+l 
... v oJ 

(;)tl'U'U€)?leJ'U'UtlVl m+ 1 
.c:.. 110 0 II ",J 

a LLVI'tJ 'V'l1~I:Wb~tl'Jl'l1m'tJl~~1 LL'tJn'Utl~tl'U'UtlVl m+ 1 
.o:::It. t, V v ...J 


b LLVI'tJ 'V'l1~1:W b~eJ'jl'l1 fl11:wtJln'UeJ\I'UeJ~eJ'U'UtlVl m+ 1 


C LLVI'tJ 'V'l1'Jlih~tl1~::;~'Ultlf116'1f11'jLm-rreJ~eJ'U11i1Cln -rrtl~ m+ 1 
" 

0 LLVI'tJ ~~'U'tJLbfl'tJ X• 

0(0) LL VI'tJ ~ltleJ1~L'tJV1 (ordinate) 'UeJ\jlri'\jtJn~~~~. 0 


A (0) LLVI'tJ ~'tJvi1mri'\j'\.Jf1~~lf1rhO ~'tJ~.:j~~ 0• 

- f11'J1 ~fl~LL'tJ'tJl~tJiGf11~'\..h~:Wlru~lfnl:WLiJ'tJ1tJ11i1~.:j"l~ (maximum likelihood) iG~lltJ:wH:Wlf1 
fitl i5fl11:wLiJ'tJ1tJ11i16'1\j6'l~LL'U'Uihitl'tJ1'U (conditional maximum likelihood) m'jtJ'j~lJlru~1 1~tJi511lj

\J • 

-rrmilfl~ AeJ t.ll~?\tl'U(;)tl'U-rrtl6'l tltJ(lfl'VI:W~VI~tl~~VllJ~ ~~hj6'lIlJl'J(ltJ'J~:Wlru~111i1 .rr'tJ~tl'tJ1'tJf11'J1~fl~LL'tJ'tJlj
" " 

~\j11 (Hambleton & S\i\(anminathan, 1985 Bl\j~\j1'tJ ,V(!'lt1?1~'tJVl1 6'll1\j'4'1!, 2554; Pl~itJ m'1!~'tJ11~, 
2555) 

.rr'tJ~ 1 '\.J~~lJ'lru~lfnl:W6'l1:W1'jm~:wtli''tJ (8m = 0; m = 0)1~tJ1-rr~~'J~\j11 


' In (~)
80 k-ra 

= 


= 


= 


o 0 11 V d 
a·t m'tJl\l~1 Lb'tJ fl'Utl\j'Utl~tl'U'UtlVl I 

" . 
K ~1'tJl'tJ-rrtl6'lB'UV(\jVllJ~~~6'ltl'U~tl'U


" 
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P1 (em) = Ci + (1 
Dal C8m - b l)e 

Ci) Dai (8
m 

-bd 

Q(8m ) = 1  P1(em } 

1-Ci 
= 1+eDa1 C8m - b l) 

d 
LlJB 8m 

<OJ 

flB ".,\.1 '1~:;..1m1lJ~1lJ1'H1'Uv-:J~~v'UVl ~~lJ1rufl1 (;) 'Ufl~-:JVl m 

a1 
<OJ 

fl€J 
'0 0 IJ tI d. 

fl1m'U1~1il1LL'Un'Utl-:J'Utl~B'U'llBVl I 

h1 
.. 
fl€J 

I "LI d. 
fl11'1'J1lJtJ1 n'lltl-:J'V ili'ltl'U'U tlVl I 

C1 "" fle:J 
I l.1 l.I .,J 

fl1fl1~LV11'Uv-:J'Uv~tl'U'UvVl t 

<OJ

0 fle:J R1fl~~ ~-:JSjR1Lvhn'U 1.7 

<OJ I dclcl' IQ.I 

e fle:J fl1fl~Vl '1f-:JlJfl1LV11n'U 2.7182 

~lJ~ 3 'vnA1tJ-r'ULLn (hm ) t(;)~ti~m 

h _ D[rm-I:Pi(8m)] 
m - _D2 L Pi (8m) Qi(8m) 

~'U~ 4 tJ~~lJ1ruA1m1lJ~1lJ1'it:)'Uv'l~?lB'Ut"v1lJ (8m + 1) 1~~1.ff'jm 

em + 1 = 8m - hm 

.ff'U~ 5 Vhn1'~1'l1'U1ru411'U~'U~ 2,3 LL~~ 4 lil'Un~~.x.:j hm Li11n~~'U~ 

(hm < 0.001) 

3) i5n1 ~A'(;) b~e:Jnife:J?l€J'U1'lJm~Vl(;)?le:J'UtJ-r'U L"v1lJ1 ~LL 'U'U LB nlJ~ 

" .dt}" .....1 1"..I... 'iLL'U'UVl(;)?!B'U LL 'U'U tJ 'i'UL"v1lJ1~Vl b"v1~1~~'ULVlP1bnmn'Ufl11lJ?!1lJ1~t:)'lJ€J.:j~?lv'UlJ1nVl?!(;) ~(;)~ 'U" , 
ife:J?le:J'U"ii'1'U1'U,Je:J ~ LU'ULb 'U 'UVl (;)?!€J'UtJ-r'U L"v1lJ1~~ljtJ~~~Vl5.rn 'V1 L~€J.:j1il1nn1~ L~ €Jn1iiftl?!tl'ULL~~~if€Jlj 

fl11lJ~1A'ru ~ €J mWl(;)?!v'U ifm'l e:J'UIil~1~?l1~G1'ULVl i'\G1.:jG1(;)L~tlljfi1fl11lJtJ1 n (b) 1n~LA~.:j fhm1lJG11lJ1~t:)'lJv-:J
.. \J , 

~?le:J'UlJ1nv1?1(;) fi1eh'U1~"ii'1bL'Un (a) ,N A1n1~L~1 (c) Lif11m9(1\'U~ bL"~L~e:Jnif€J?le:J'Uflru?llJ,r~~-:Jn~11~(;)1-XbLri
\J "I " '\1 , 

~?I€J'U ~-:J'Uru~b~ ~1 n'Um~b~ e:J nif€J?I€J'U ~e:J'lfhi1-:Jfi-:Jm~t1€J-:J n'U m~1iife:J?I€J'Uif€J1(;)if€J"v1~.:jlJ1mn'U 1 tJ LL"'~ L~lJm~ 
" 
1iife:J?lv'Uv11i,Jtl~"v1~tl1lJ1vitil'L~ ~ -rm~l?!lJ(;)~ L.Qtl"v11 ~1lJnum~1-X'lb~~Vl5.rn'V1n1~tJ~~lJ1rufi1m1lJ?l1lJ1~fI, 

'lJv-:J~?lv'U1 tJ'V11e:JlJ 1 n'U \9i'-:J~'U~(;)~~"v1lJ1~n1~L~tlniftl?ltl'U11 L~v1~m1lJLLlJ'Uf.h1'Un1~tJ'i~lJ1ru~1 

http:m1lJLLlJ'Uf.h1
http:v1lJ1~~ljtJ~~~Vl5.rn
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f1Tl~?l1~1 'JCl'lJu.:J~?ltl'IJ~l n~?lVl fl1 'J-rm~1fl11~tJ", uVlnCl'Uu.:J-U€l?ltl'lJ bb",~-rn~l?1~Vl~ b -nm,n bb UUVlVl~tlU~~u~" , , 
ntl~1Cl (Davis & Dodd, 2003; Parshall et al. 1998 ~1.:J~.:J1t1 ~1il1-r(l1,j 'vI1~l.jml1, 2550; miCl fl1CY'ltl'l1~, 

2555) 
" QQ .c!riI II t Q.Q q IV q 

1lifll'H~€lfl'!J€l?luUbb(;m~16 ~Vl.:J'W 

-fl1~b~€lfl-VmH)tJ1VlCl1oU15fl1~~~b~€lfl-V€l?luU (Random Item Selection) b~u.:J'llfl 

15fl1 'J;;i~ b~umtJ Vl1ufl1?11Vi'-Um'1 uUVl n-vuffi€ln1?1f1 fl b~ €l m vi1 b~ Cl~ti'tI i5il~.:J·lbE.lm~'llE.1fl1~1'!l-Vu?! UU1tlfI~.:J , ,\I 

-um'luu bbl1l1Vft:.J'" "'VltJ'J~~Vl5.fl1~fl1~tJ~~mruA1m1~~1~1~rt'U€l.:J~~uUbb~~1lJ 1 Vf~lJ~'"b -ntl'vll (Eggen, 2001) 

- fl1~b~un-Vm1UU1VlCl-rl'l1'Jrul'llflY1.:Jrii'W?l1~?!tlbVl~ (Information Function) 16il 

?l1~1'Jrt1VftJ'j~~'V15.rn~1tI fl1 'jtJ 'j~mruA1 fl11~?l1~l'H)'Utl.:J~~uu~.:J bb~-Uu ?lu'UY11vr"'l'H'ItI b Vl~~.:J~mj1~1t-u 

U€lCl dl'W1tJ 1'W'Uru~~-V€l?l€lUU1.:J-vm~ fJfl1-iluvCl'vl~€lhl1~b~um~E.I -vm'lutJ 1-illJ1mntl1 tJvh1Vf~?I€lu bnVlfl1'J 

b~E.I'W~'vI~€l-Uv?l fJU btJ 'W~~~n ntl~11ttl\J fl~~~~vtJ b~Cl'l~ufl11~tJ",uVlnE.l'!J€l.:J-Utl?!€lU bb~~~ f11 b~ Cl flru?!~U~'Vl1'1 ~ '-I 'U '\J'II~ 

, 


, , 

Q Q ..J LI Qr,CIII.qj tI dq -." ~ 4 

~mVlCllfl1W1Vl~uU'llflfl11lJbVlE.l'lm'l'Uu'l'!Ju~€lU"'Vl~~ 1ijfl1'Jb~€lfl'!J€l?ltlUVltlCl~ MU flv 

fl1'Jb~€lfl-Uu?ltltJi5?11~?I\JbVlf'1?1~~Vl" (Maximum Information Item Selection) 16 

?l1~?I\JbVlf'1~.:J?lVl~~ b~u fl-V€l?!uUvn vr?!l~?ltIbVlf'1?1.:J?lVl \1l1lJA1tJ'j~lJ1 ru fl11~?l1m'jt;)'!Jv.:J ~?luuflf.:J'vI~.:J?lVl djuv • 'V , 'V' 

?l1 'J?ltI b Vlf'1 bb UUVlVl?ltlU?I ~:[tI fl11lJflmVl Lfl~ v'WlJ1 m~l'W'!J tl.:J fl1'jtJ 'j~lJ1ruA1 fl11lJ?l1lJl'Jt;) 'l~~ Vl~.:J '1'1'11 Vf" ~ 

rhtJ'J~lJ1 rufl11lJ?l1lJ1'Jt;) b -ul1mlAlfl11lJ?lllJl'Jrt'l~.:J'!J fJ.:J ~~ vUlJ1 fl~?lVl" , 
fl1~b~Bfl-Vv?luui5LUb~Cltl (Bayesian Item Selection) i5dL~ufl-Vm'leJtJmvrfl11lJ 

I V 1.1 d "* '" ~ Q,q

LLtJ 'JtJ'J1t1'!J€l.:J fl1'JtJ 'j~~1 ruf) 1 fl11~?lllJ1 'Jt;)'!J fJ.:J t:.J?ltlU'W BClVl?lVl fl1 ~ L'" €l fl'!J €l?l€l'UVJ.:J1li?l1 'J?ltI b Vlf'1?! .:J?lVl bL" ~ 
'\J' 'U , 

16fl1'JL~tlfl-Utl~tlU15 LUb~E.ltI ~1~1~tl~Vlfl11lJf)mVlbfl~tltlr\'1«.:J~€l.:J bQ~E.l11i1 ';(.:J 2 151Vlt:.J~fl1'JL~tlfl-Ue)?lvU 
1fl~b~ tJ.:Jn'WL~um1~ tJ11 bb'U'U'VlVl?!€l'Um fl b~ Cl.:J~B 

4) fl1'jfl1'Uf)~fl1~1-if-Uu~u'U.J11tlfl1'JVlVl~fJ'UtJ~'U b'vI~l~bb'UUb€l flij~, 
fl1 'Jfl1 'U f)~fl1~1-if-um'lu'U.Jl '!JB.:Jfl1'JVlVl~€lu'\.H'U b'vIm~ ~1 E.lfl€llJ~1 b(l1tl1 ~eJfl1'J1-if-Vtl?lBU, 

~l~bn'W11..1 b'!i\J fl~lJ'Utl.:J-Utl?! tl'U ~ljA1'\Al1'j1ij bl1l tl1£i'1t11'l~lbbtln?!.:J" Li1ml1€l€lfl~11oUUtlE.l'ltl~~mb~~'vI" ltJ1'W 
, \I I 'U 

m;~~6'1v'U 'l~1111 tJG'iiJ ru 'vi11'W b~€l.:Jfl11lJtJ~ uVlntJ'Uv.:JbLUU?luU ~.:JLnVl'l1flfl1'J11lJ1-u-u€l~€l'U 'J~'vIl1.:J~~tlU 
, 'V '\J ILl 'V 

~6'1tl'U'l~1~~'U-utl~~'!Jtl.:J bb'U'U ?ltl'U~1n~~ bflCl?ltlUrleJ'W'vIU1Lb'" ~~?lllJ1'jt;) ?I tl'U I1ltlUA1 m~-u€l~'W fI fl tl ~1.:J~1 tJVll tJ 
'U 'U 'U '\J \I 

1Vl Cl fl1'j~1.:J~-UB~v'U rlv'W bVltJ1:Jtli'eJ.:J1offf)11lJ?l1lJl'Jt;)'U€l.:Jl1ltlbB.:J b~B1 VlbnVlfl11lJ b 'vIlJ1~?!~1tlVll.:JtJlJU~ fl1'J 

Vl Vl?l B'U bb 'U'UtJ ~U b'vIlJ1 ~ ~1 E.I fI €llJ~1 b(l1 eJ1 fl1 'j1 Vf fl11lJ~11'i'cy1 'W L~ fJ.:J fll 'J fl1 'U f),lJ n1 'J1.u-ufJ~ tl U.J1 (Item 

" .%Exposure Control) bb~~ fl1'J?I~1.:Jfl11lJ?llJ~"'!Jtl.:JbtlfJ'vI1 (Content Balancing) (Chen & Doong, 2008) 

bVlCl?l1~1'JmbU.:J16fl1'jfl1'UfllJfl1'j1oU-U€l~€lU~1 ~.:Jil, 

http:1-if-um'lu'U.Jl
http:VftJ'j~~'V15.rn
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4.1). n~lJ~l-um::'Ul'Un1'Hhn-U1lJ1'lhvfll'UfllJnl'~1-a'-ifBG'lB'U~1l'U.ff'U(;lB'U15m~AI'IL ~e)f1, , , 
-if €JG'I€J'U(Randomization) LI'IV f1l~ L~ €Jn n~lJ-if€JG'I€J'U~ LV1lJ1::"lJ~?f1'l'l1n'llI'l-U€J?fB'U LL 'Vl'Um~ L~Bn-if€J?f€J'U , " 
?f1~G'I'UL'VlI'1?1'1?fI'lLy; v'I-ifm~VI LLl:1~~lJ L~B n-rrB?lB'U-rrm"~'I'l1 nmilJ-rrB?f€J'U~l'Il~n'U~?f€Ju 15f1l~LaBnB~1'l~lJ1lJ'" , .. "\.I , 

-r'U~B'l'hf11~H'-rr€J?f€J'U'l::fl1'UfllJ1~mlJLnru'Y1~(J\B'lf11~ ~1B~1'l15d L'1i'U 15 5-4-3-2-1 (5-4-3-2-1 , 

Procedure) 1ticilJL~€Jn'llnn~lJ-rrB"B'U (Randomesque Procedure) 1ficilJL~€JmLu'UnTJ'VI-U1 (Prooressive".. ,,;::, 

Procedure) 

4.2) milJ~1-if~'U(;lB'U1fif11~I'i'I'IL~vn-rrB?fB'UB~1'liiL~B'U1'lJ Lu'Ulfifl1UfllJfl11lJ,.•h'l~LthJ, . , 
'lJB'l-rrm'l€J'U~1~-r'Uf1l~ L~ €JmL~11~~f11~1-U-ifB?fBU Lu'U1Ul'lllJn1 'VI'UI'I 1I'1ve)mlf1l~1-u-rrB?fB'U~'l~1'I L u'U 1 umlJ 

nlV1'U 1'1 LLIPi.rr'U(9)€J'U~fl11lJi'U~v'U bLl:1:: (J\ €J'l ~m!f11'UG'lm'Uf11~ru~1~ €J.:J 1'U~1'U~1'U1'Uflf'I "1'V1-r'Ufl1~ul)u"~ Ln€J 

€J'lAu~::n€J'U1Pi1'l 'l1'U m~V1I'1?fB'ULtJ~V'ULLt1~'l1tI ~lLu'U(J\m~m!f1l'U?fm'Uf11~rulii''l~B'lnB'U1m'U?fm'Um~ru'l~.:J 
iiifiIPi1'l'l ~lB~1'li5\1 b'1i'U 15 Sympson-Hetter (SH) .15 Sympson-Hetter LL'U'UiiL~B'U1'lJ (Conditional 

Sympson-Hetter) 

4.3) n~lJvtl-U151'Um~LLU'lfl~'loUm=IBUBBmU'U.ff'U 'l1111v1-!fiB m~'VlI'I?lB'ULL'U'UU-r'Ub'VIlJ'l~ 
~IV flB~~lL(9)B{(9)1m~Iii''U.ff'U~B'lfhe)1'U1'l·'il'lLL 'Un (a-Stratified Method: a-STR) L U'U15f11~L~BnoUmH)uLL~:: 
iiU~::~V15Jl1'W1'Uf11~fl1'UAlJ f11~l-i1-u€J?leJ'U~11I11veJ(9)1'Uim L~lJ 'l1nfl1~ LL U'l.fft.lfl~'loUBG'ltlUlJl1lJrhel1t.11'l1ii'1bLt.I n, 
'lJeJ.:JoU€J?I€J'U LL~::LLU'lLLU'UVlIiI?fBUL-if'll'ULL~~~.fft.lfl~'loUeJ?fBU .rr'ULL~n m~'l-if€J?fB'UelTtJ'l'l~1 LL 'Un~1"1'I.ff'U~B1tI, , 

1.1 0 0 I ~ 0 I.!/~ Q,lQ"I V II 10 0 

m~~'ll€J?I€JtJ€J1'U'l 'l'l1 LL'U n ~'l n11'll'U LL ~n 'Vl1L'll'Ut.I L~€JV 'l 'l'Um::V1.:J'lJ'U~1iI'Vl1VU~~~'lJB?lBUA1m'U1'l'l1bL'Un 

?I'I" 1'1 m~V1I11?fB'U'l::v\'1LD'U~1n.ff'U bL ~ n'l'U().:J.ff'UG'lI11~lV 15\1m~\l1vm~1-U-llB?lBtJ~11'UAc:r'l-llmlB'U1~Lvl1 LVivlJ 
~ , , 


5) Lnru"'m~v~m~'VlI'I?f€JtJ
, 

1'Um~'V1I'1?f€J'UtI-rtJLV1lJ1 ~ LL'U'U L€J nmi'l ::~'U?lI11~.:J L~B e·m m~tJlBtJoUB"BU~~1'UlJ1L u'U 1t1mlJ, 

bnru~v,~fl1 ~V1I'1?1B'U Ln ru~m ~v, ~ f11~'VlI'I"BUB1~Lu'U~l't.nt.l-ifBG'lBU~n1V1'U1'I11"1'lVl,J1 L1~1m-tll.'UfI'l~ 
'Vl111?f B'UA:: Lb'U'U'l1'1 1'11'1 ~ LLtJ m::Iii'UA11lJ?l1lJl'H'I '11 eN n ~ lJ ~?f e:J'U rn 'llJ fl ~ 11'1 bfl~Bt.l1I1 \1l ~ \il 'U'll B.:J f11 ~th~lJ1 ru~1 

.. , \I 01.1 

fl11lJ?f1lJ1~(1'lJB.:J~?f€J'U Lnru.nn1'm~m~'VlI'I"B'Uii 2 c:rn'l!fru:: fiB n1V1'U1il1ii'1'Ul'UoUtlG'lB'U1Vifl.:J~ Lb~~ n1V1'U1'I" , 
~::Iii''Ufl11lJfl~1I11LA~B'U~VeJlJ-r'U1~ 1ii'.:J\1 (~1-rrV m'Y'l'Ul1~, 2555) 

- nlV1'U1iI~1'U1'UcUeJ?f€l'U1ViA.:J~ biJ'U m~n1V1'U1iI~1'U1'UoU€l?fB'U~1-ut'Uf11~'VlIiI"€l'U1ViA.:J~ 

611V1-r'U'Vl,f1A'U b'll'U n1V1'U1il1Vim ~'VlIiI?lB'UtJ-r'ULV1lJ1~1-a'oUeJ?lB'U~1'U1'U 25 cUB (n = 25) bn€J~?I€J'Uvh-if€J?f€l'U1~ 
~ 

A~tJ 25 -ll€J f11~'VlI'I?f€J'Un"iJ::v~~.:J bnru.n\1rl€Jt.loUl'lb u'UtJ~~lV'll'Ul'Um~~m!f1Jl1v1~?lm'Ufl1~(\hh~B'lbb'U'U, 
d 0 V 'QJ0111 alq cA ,V

MonteCarlo Simulation L'U€J.:J"iJ1n"iJ1'Ul'U'llBG'lBU L'V11n'U'Vl1 V1?11lJl~m u~V'Ub 'VltJ'U?ll'H'!I..Hl'lf'1'1J'EJ.:Jbb'J'J~/J'U.~ 

11'1 vm 'I 1 'UVI'l'ltll)mi m ~n1V1'U 1111ViVJ n A'UvhoUm'f€J'U ~1'U1'Ubvl1 n'U eJ1"iJii~ ru.rn'W'lJB'l nl~ll11t:J~1~bL(9)n~1'ltl'U 

1ii'.:J,r'ULnru'fll'UBnc:rn'l!fru~'V!'d'l~.:J-W"iJ1~ru1(i'lAlllJA~1I'1Lfl~€J'UlJ1(9)~~1'U'U€J.:Jf11~ll11t:J~LU'Ul;\'lAqj 
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o IV cJ 1" 1'" ..."d IV - m'vl'U~~~~'Ufl'Jl:lJflm~bfl~B'UVlEJB:lJ~'U 1'1 'UVll..:JtJ5'U~ m~VlI'IG'lB'UtJ~'UL'vIlJl~mEJ 

flB:lJ~1L~Bi R11LVi~lLUiJltJL~mJ~'Un11n1'f\_h~:lJ1rufh (8) ijfl11:lJflm~Lfl~BiJlJlmi)liJ (Standard Error: .... 

SE (8» "1'I~l~..:J~U(i\l~~v)'U~EJBlJ-r'UMm1VlI'IG'lB'U~..:JtJ~~..:J ru n~l,riJ•
1 

SEE(e) = J/((J) 

dO .. .1'b~eJ SE(8) flB fl11lJflml'lbfl~tlUlJll'l~i)lU'lJB..:Jm~u~~lJ1rufll 8 .... 

I(e) 

3.3.2 nT~'VlI'I&la\JtI~\m''1lJl~~1EJfH)lJ~'n\J1eJ{LL\J\J'V'I~il~ (Multidimensional computerized 

adaptive testing) 

LLiJ1fiI'lVlq'\3~m':il'leJ\J&liJeJ'I.utl&leJ\JLL\JU'V'l~il~ (MIRT) 

bL iJ'J fi 1'1 V! ~~iJm1 I'l B'UG'I 'U B..:JoUtlG'lBU LL 'U 'UV1"lii~ (MIRT) lJl~lmLiJlfil'l~iJ!liJ~1~qJ~\I-;j1LL Untltl n L tJu 

2 n~:lJLL'U1fiI'l1~EJn~:lJLL1mtJum':i~n~1'lJB..:J Spearman (1927) bL~~ Thurstone (1947) l~~m~mL"~V1\rh 

1:lJLI'I"f1111'l B'UG'lUB..:JoUBG'lB'ULL'U'UV1Vlii~ il~:lJ1~1 f1 m11 Lfl11 ~~tl\lrltJ1~ f1tl'U (Factor Anolysis) L~B.:J~l f1 

«f1~ru~'lJB..:Jm11bfl11~~€J..:JrltJ1~f1Bm~ilfl11lJ"':lJ~u§tI'lEJm..:Jn'Um11Lfl11~~ MIRT r;;1iJ~nn~:lJLtJ'Um1P!m~n• 
'lJeJ.:J Lazarsfeld (19 50) ~mh111m':iI'lBUG'I'UeJ..:JoUeJG'lB'U LL 'U'UV1'v1ii~ M-r'U€iVl5V1~:lJ1~ln UIRT L'!liJL~mnUm1 
1Lfl11~~B..:JrltJ1~ntl'U LLI'iLLiJ'JfiI'lL~tJ1n'U UIRTL'U'!l1':m':imr..:Jll1L~U~UEJlJL'vIil€JuL'!luu~~uu ~lnLLU1fil'l~..:JmN 
B1~n~111~11m1Vl€J'UG'lUB..:JoUm,\B'ULLU'UV1Vlii~ LtJ'ULLU1fil'l~LL~'lJ mVlJl~ln UIRT VI~B~tJiJmruLQ'Wl~'lJB..:Jm~ 
1Lm1~~B..:JrltJ1~nB'U'vI~tl1:lJbl'l~G'llJm~L:U..:J1fl1..:JG'I~1..:J (structural equation modeling) (PI~-uv n1qJ~iJ11~, 

2555) 

llJLI'I&ln1':i\J1eJ\J&ltm.:j.um'leJ\JLL\J\J'V'I~il~ 

1:lJLVi~ f111I'lB'UG'lU€J..:JoUBG'I€J'U bL u'U'W'vIii~ ~eJ11fl ru«n~ru~ bL~..:J'lJB..:J'Ufl fl":lJ1 nn11 1 B..:JrltJ1 ~ neJu r;;\lC-J" 

I'iBf111\ilBUoUeJG'laU v)..:J,riJV11 11iiLVlB1fl11:lJG'll:lJ11rl'lJ B\I~G'lBU~\lil~..:J LLI'i 2 V1l'nii LI'lB1~'U1tI v)..:J,rUn11~~1~ru1 
fl11lJ G'l1:lJ11rl 'vi"1 vii ~'UB\I'U.fl fl" oJ l~ ~'!l'J Vv111m:lJ LVi~ilfl'Jl:lJG'lBl'lfl"'a..:J nUoUB11"1~~~..:J ~u L~m~'~BuloU 

~ ~ 

fld1:lJG'l1:lJ11f1'v1~'1 vii ~~ LLI'l n~l..:Jnumh:lLtJiJ1~U'U1'U n11 \ileJuoUm'lB'U ~eJlJij fl11:lJ"':lJ'W'U5ti'U1~V)U f111lJVl mL"~ 
e:ll 'U1~-;j1LLun'UB..:JoUBG'lBU11VoUtl LL,,~ilC-J~~Bfl11:lJoJ1~~L tJiJ 1 Uf11':iI'lB'UoUmm'Ul~rlf1 c;{B..:J 11'1 tJil"'ru«n~cl'lJ€J.:JA1 

~ u 

~1.:J 11uhJL~" (Vi'f"1t1P1~uVl1 G'l11.:J'lIqJ, 2554) v)..:Jtf 

Xip = e-J"f111I'lB'UoUB~€J'UoUeJ~ i 'lJB\I'lIflfl~ p (O=e1Vi ,1=~n) 
8pm = A11~v)\Jfl'J1:lJ~1:lJ11rl'vl~B~ru«n~ru~LL~..:J'lJm~G'ltlu p (m~2) 

I ..., . 1.1 cJ 
hi = fl1fld1:lJtJ1n'lJB\I'Utli:'ltlU 'lJtlVl i 

I QJ I 1.1 11 d
0i = fll~l'Il'l~fldl:lJ'lltJ (easiness intercept) 'lJtl..:J'lJtl~B'U 'lJtlVl i 

I 0 0 11 II .,J Qq 

aim = f11miJ1W~lLL'Un'lJB\I'lJB~tl'U'lJeJVl i 'U't.J:lJ1'l m 

Ci = fh1tlf11i:'1f111L~noUmm'Ul~~n (guessing) 'lJtl\loUBG'ltl'UoUB~ i 
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th:: bfl'Vl"1.l&~11mmn1'aVl BU6'I'lJel{l,J-enHlULLuU'V'l'V!il~ 

l'Um)~hfl"il::'\II1lJL~fjm"ililtlu?f'U1}!lifm'fe)tJLLtJtJ'WV!il~?fllJl'HlVi11~ 2 15 ~tl m"i1Lfl"il::V!1~tJH, 
bJb~~b'8'1~wr;u (exploratory model) LL"'::m"i1Lfl"jl::'\II1VltJlmlJL~~L'8'1~'Uv'U (confirmatory model) ~'1ii 
LL'WJA~fl~ltJntJn1'~lbml::~tl'lrltJ)::m)tJ (Factor analysis) mh'J1~i1 Exploratory IRT Model L\J'Ufll"l 

th ::lJl Cl.!fi1'Wl)l~ Lliltl{'1J D'IifD?I '€ltJ bL~::'Wl"l1~Ll'lv~fl11lJ?fllJl)(l'Utl'ler?fvtJ~ljmnni1 1 ~~ L~m~lJmllJ 
" 

?fv~fl~v'l'1Jv'lLlJ L~~ntJifvlJfjL '1l'ltJ "l:: ~fl'; L~ tJ'OJ:: hlijm)r11V!'U ~~l'Ul'Uv'! rltJ)::n vtJ'U v'! fl ru ~n'lSru:: LL~'Il'Wm"l" , 
1LI"l)l::~ LL~'OJ::V!1\il'Ul'UV'lrltJ)::n'€l'IJV!1v~~mJ'I'Utl'l'-lflfl~~ije.J"~vm)lilvtJifv?lvtJ ~l'\11-rtJ confirmatory 

IRT Model LU'U f1l)tJ)::lJ 1 ru ~1 'W 1 )1~ Ll'lv~'1J v'liftl?f v'll LL":: 'V'n )1~ LVl v1m llJ?fllJl"l (l'U v'l~?f v'IJl'l1lJ ~l'Wl'U 
" 

v'lrltJ)::flv'IJ'1Jv'll"lru~fl'lSru:: LL~'I~ r\'1'\11'W~11~1'1V!Ul, 

tJflt111tl ~l'1L '11'WLL 'IJtJ?fvtJ~?f~1'1~'Wl.l'l1('Jl"lru~fl'lSru::LLeJ'I'\II1vmllJ?fllJl"l(l'Uv'ltJl"Il"I" 3 ~1'U (3 mi", . " 
V!~tl 3 ,€).:JrltJ"l:: fl tltJ) m llJ~lJ~'Uih::V!'jl.:J fl ru~fl'lSru::'Utl.:Jiftl?fvtJ LL~:: mllJ?fllJl"l(l'U'€).:J er?f,€)tJ~~'I ~,m ~'€)mllJ, " 
'Ill"il::bU'W'lJv'lf1l)VlvtJ.uv?fv\Jl~(ln~'€l'l ?lllJl"lm~tJ'U1lJL('J~f1l"l1('JLL'IJ'IJ'W'\II~~ 1~ 2 ~n'lSru:: 1ii'.:J.f)1'W" , 

Dimension hem Dimension han 

Mllltidirocusi()O;l1 M ullidimensiooal 
(kt\\'ecn-itall) (wrtltfn.itclU) 

A B 

~m Cheng et al. (2014) 

.n1'V'l 2.8 ~fl'lSru::'lJmLlJb~~fl1';iVl'€l'IJ?I'Wv'l.uv?fv'IJbbtJ'IJ'WV!~~)::wh'l.utlav\J A (Between-Items MIRT, 

Model) LL~::l:WL~~m)liltl\J'fw,€)\liftla,€)'IJbLtJtJYi'\ll~~mt.Jl'Wif1)?f1)tJ B (Within-Items MIRT Model), 
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,nnfll'V'l 2.8 lUf11'V'l A ~tl'i.Jhnlil6'lm1MeJUG'1'1..r€Fl-V'inHlUbbUU 3 m, ~..:JA11lJG11lJ1'Hl~..:J 3 v11'i.J nA11lJ 

bM cn-veJ'I~lJ~'i.Jt5n'i.Jtlil eJA11lJ~llJ111l bbM6'l~v11'i.Jfln 11il1~Vdl'1-VeJ~ eJU~I'1'!l\iln'i.J (between-items) Vl1eJ 
'\J • 

Aru~n~ru~ bb~'Ibb~6'l~v11ti()n1\ilt\ilEJ1off-UeJ~eJuMI..:J'!llilnti ?l1tiJll'V'l B bU'i.JtlJb\il6'l m1MeJu~tieJ..:J-vmHlubbUU. " . 
3 ij~ ~'IA11lJG'11lJI11l~'I 3 v11'i.J nmllJ~Mm-V8'1~lJ~'W5n'i.JtIilEJmllJG'11lJI1m~~6'l~v11tiflnl\ilf11EJ1tioij8~eJU'!l\il" . 
b~EJ1~llJnti (within-items) 

8.:JRU1~n8U'U8..:Jn1'I'Vl\il618'U\H''UbVllJ1::~1eJflalJYi1bVla{bb'U'U'WVlij~
" . 

tl.:JftU1~ ntlU'1J'€l'l n1 WI\il~eJUU~U~VllJl~ bL UU'V'lVlij~ n-u'W (iltl'W bb6'l ~tl..:JftU1~ ntlU A~If.JnUn11 


VI\ilG1tlUb~UUU~UbVllJl~bL'Uuwnij~ ~'l1j'nm'l~bBEJIil~'ld • 


1) A~..:J'lJv~'€lucllV1~Un11V11il~'€lUU~U~VllJl~vl1EJAtllJYi1L(ilv{bLUU'V'lVlij~• 
'lJ8~'€lU L~8~IilvlIA~'l.vvG'1eJU'1J tl.:J m1V1 Iil~ 8U Lb UUU~U bVllJ1~v11 EJA8lJoW1 LM 8{ bbUU'V'lVljj~~~• 

1bA11 :;~-V8~ tlU mlJ'Vl ~'I:f~ n 11(91tlU~'W8'l'lJ8~e:JU LL UU'V'l'1ij ~ tlileJ1mlJ b\il6'l m'iVle:JuG1tie:J..:J.vm'lv'U LL'U'U'V'l"1ij ~ 

(Multidimensional Item Response Theory Model: MIRT) btiv..:J~lnm'i(9lv'U-Vm'le:JUbbUUbtlnij~ 1ti'UI'lA~'l 
hiL VllJ1:; ~ lJ n'Un1'iVi 1il?1 VU'Oil1 'I L'V'l 11:;-Vtl?1 tlUU1'l'lJ8n n1 'i1Iil~l.l'l.v~l\ilA.ru'"n'l:fru~ bL~ .:JVl1 e:J m IlJ G'11lJI1fl'1J a..:J. 

'UAA6'llJlnn"h 1 tl'lfiU1~ne:JU VI~tl ""611eJjj~ ~lnn1'ibU~eJ'UbVieJUn11V1Iil~vUU1ULVllJ1~v11EJAvlJvhL(9Iv{ 

(~AT) nUm1V1\il~'€lUU1UbVll.n:;'V'l"1ij~vl1eJl"ltllJoW1LVleJ{ (MCAT) '!ti 'V'lUl1tlJL\il6'l~e:J~f11eJ1ti1V1'l'l:f~(iltlUG'I'i.JeJ'l 
v QQ,q IU vV ddV CI X dl.l QJd 411 

'1JeJ G'le:JU LL UU'V'l"1lJVI lJm 1'V'l(;lJtiIA61'l'!le:JG'leJUVllJ'1JtlG'leJ'U~1'i.J1'i.JlJl n A1eJ'UA~lJL'WtlVlIV1 (il €I 'I m 11 \il lJm'i u1~lJl ru 

rilmllJ6'lIlJ1'ifl'!leJ'l~?1e:JU i1m1A\ilL~€lfl-Vm'leJU bb6'l:;nLflru.neJ~m'i6'l8'U ~..:J~..:J~LLVlflMI..:Jnti 'i:;Vdl..:J CAT nu" . , 
MCAT fltl.vm1e:JU bb~6'l:;oV'eJ'1Jv'l MCAT \l:::G'\llJI1(l1\ilA111J~llJ1'Hl'1JeJ'l~6'le:JU1v1V1611cmEl~..:J -V8G'1eJULb~61:;'lJe:J'1Je:J..:J

• '\J 

CAT l\ilmllJ6'lI1J11()'!le:J'I~G'\e:J'Ub~t:J..:Jv1I'i.J~~EJ1 fl11V11il6'leJULLUU MCAT ~..:J1~6'l1'i6'ltibVlI"11v11Jlnnl1m1'Vl\il"e:JU 
'\J 

. b~UU CAT L~e:J1.v"ii1'W1'Woij86'1e:JU~nml1JeJT)'!leJ'lLLUUVI\il~e:JUbVhn'i.J ~..:J,rti ~lti1tioUe:J~eJu1tiA~..:J.ve:J~e:Juti1eJ..:Jii 
"ii1'W1'W1Jl m ~ El'l'V'l tlnuVln'i~ ~~ml1J"I1Jl~(l'!leJ~~~e:JU .ve:J6'leJ'U1tiA~.:JoUe:J~e:J'UA1'iiirilm11J Ell fln1:::~1 eJL~1J 

• '\J . 

1:;~uml1J~llJl1fl'Ue:J..:JU1:::'!lIn'i~6'le:JU ri1e)ltil~"iiILL'tJn"..:J bL6'l:::ri1m1blillb'lJ11fl~VI~mvhnul"!'tJcJ A~..:J'lJ86'18U 
'\J" " 

'U'tJ1\il1Vlqj~:;1~6'111"'W LVII"! bbUUVlIil,mUM~nl11"l~.:JoU8~8U'U'Wllilb~fl 


2) m1U1:;1Jlrurilml1J~11J11(l1tinTm\il6'leJ'UU1'U~Vl1J1~vl1eJl"le:J1JoW1bVltl{bbUU'V'lVlij~
• 
m1U'i~lJ1 ruril1"l111J6'l1lJ1 'JC1'Ue:J.:JtlJ L\il6'l m 1(iltlU~'Wtl.:J'lJtl6'ltlU LL UU'V'lVljj~ (MI RT) l'hn ru.nn11 • 

tJ'i~1Jlruril~bbMn~1.:Jn'tJVl611mL't..nvm b'1i'tJ Maximum Likelihood Criterion, Maximum a Posteriori 

Bayesian Criterion, Newton-Raphson Method Lb~:; Least Squares Criterion (Reckase, 2009) LbM 

tlileJ~11Un11'th~1Jlruri11"l11lJG'lIlJ111l'Uv.:Jfl11V1\il~'€lUbLUUU1UbVllJ1:::v11eJl"ltllJ'vh LVltl{ LbU'U'V'lVljj~ (MCAT) ~ • 
1JEJ1Ji1eJE! 2 15 fleJ 15m1U1~1J1ruril\L'U'Ufl111J'IlI~:::btlti~.:J~\il (Maximum Likelihood Estimation) bL61:;

" " . 
15n1'iU1~1JlrurolILbUULU~ (Bayesian Estimation) (Reckase, 2009) b\":;~lnoU8V1n"..:JL,18..:J~tiL~eJln\JmllJ 
bU'W B6'1 1::: '!l8.:J oUe:J 6'1 e:J'U bb"~~6'leJU1'W'Vl~~~ n1'iVle:JU6'I'We:J..:JoUe:J?1e:J'U ~1 till bb tl'im1lJ6'l11J11IliiA 1 A.:J~ n1'iVle:J'U6'ltitl.:J 

-iftJ6'leJ'U'UeJ..:J~6'I e:J'U ~eJoijm"tJULbl'i61:;oUtJ'U e:J'lbb UUVlIil6'le:JU fl flfl1 IilVll.:J11btl'WB~'i~~1 n nti1ti ~'B..:J6'I()~ fl1Tth:::lJ1 ruroll 
'\J " 

fl111J6'I11J11flvl1eJL VlA'WI"lfl11'1..b:::lJ1Nrh bL'U'uml1J'Ill~:::~tlti6'l..:JG'\\il (Maximum Likelihood Estimation)" , 
riv1Vi\n\ilfl111J1l.l-B'lilb~ti1tifl11tb~lJ1ru~1'U'€l.:Jb1mVltJ{1"l111J~11J11rl e =(811 82 ..... 8p) ru ~\il~~1Jll1ti'Utl..:Jfl11 



-51

'Vl\i1~€l'U bb~i5f11'n.h~:w1rufi1 bb 'U'U L'U~~~'VI~ m~tJ'IoU€lun'l'd€l':I'd' L~l'iii~.:J111i1.utl~1tlLMtI1n'U\111l'VI11tI n1~ 
tl~~lJ1rufi1m1l.J~1lJ1~{1 1'U'Vll..:1'IJfhr~~..:Iilm~1m6nl~'IJ~~lJ1rufh..x'1L~UUfllll.J,h'il~bUti ~,:j~\i1L~~~bLUUbu~ 
(Frey & Seitz, 2009) bl~~i1i6nl~tl~~lJ1rufilfl1llJ~1l.J1~(1~~1~11l ~..:Id 

d.J 	 " , 

2.1) i6m~'IJ~~l.Jlrufilll'U'Umll.J'L.h~~LU'Ua..:la\i1 (Maximum likelihood " , 
Estimation) 

nTi'IJ1~lJ1rufilmllJallJ11(1!X1tJ15 Maximum Likelihood ili6nl1Fi1t11ru 

~..:I~1.Jn11 1Pl€l1'IJd (Sesall, 2010; Reckase, 2009) 

[CUil =1/11, u/2 =UiZ' .... lIin == 	 uir,18) = LCuI8) 
== Illes,. p/(8)1Liq/(8)1-U i 

Lij€l fCU Il :::;; /III ::= 1I1~ , .. . , /II" -= u D,I 8) lUtlt:J~~ln'i4,:j-B''Unl~''l€lUoU€laeJu.u€l~~~'I1lhflotlttln11 

Filtilru1'U~'Ul'leJtlfI11~\i1 b~ eJ naiJ€l~ €lU Ll~ ~ n1~1~fl~ IItIti 

L(1l18) ~€l 'i4,:j-B''Um1lJ1.ll~~LU'U 
odI 1.1 1.1 .c:J 

Sn fl€l 'lJ€la€lU'lJ€l'Vl 1,2,...,n 

Pi(q) ~€l fl1llJ1.l1~~bUtl1tlnl11'l€lUoU€latlU{1n
" qi(q) = 1 - Pi(q) 

16n1~'IJ~~lJlruFll blu'UdlYn~ ~il\1 q)'VI1hJa llJl~ {1'IJ~~lJl ruFllM ~lilliilt11'UoU€l 
'lJ€l..:loUm'leJ'UU€ltJ (Diao & Reckase, 2009) bb~~~lnn1~Pim~1'lJ€l..:l Diao bL~~ Reckase 1~ltJ1offoUm'l€l'U 50 oU€l 

')'lUll fI1~tl~~l.Jlrufi1!X1V16.rrtoff b1~1t1lt1nll~~'IJ~~a'UmllJ~1 L~~1tlm1'IJ~~lJlrufi11'l11l.JallJl~{1 (Diao & 

Reckase, 2009) 

2.2) 15m~'IJ~~lJ1rufhbb'U'UL'U~ (Bayesian Estimation) 

m~tl~~lJlrufi11'l1llJallJ1~mL'U'U Bayesian i115m~Filt11ruLL~\i1,:j~..:Ial.JfI1~ 

(Sesall, 1996 e)l..:1~.:J1'UV1P1-UP1~tI'Vl1 al1.:J'l.Jq) ,2554; Reckase, 2009) 

f(8Iu) a L(uI8)f(8) 

dll 0 IV~1'V1~\Jnl1'IJ1~lJlrufillLa\i1.:J!X1EJ (j ~'ILUtlFll'lJ€l.:J e 'Vl1'l€l..:lm~alV1~'UL'l!I'l'lJ€l..:l~lJfI1~ 

aIn {(8Iu)a8 = 0 ~~ll\j'Ul'IJYl~€llJntl p fl~.:Jl\i1tJ~ 
n 

:0 lnf(uI8) = D I vial - (J 
1=1 

V. = [Pi((J)-cil[Ui-Pi((J)] 
bb~:: z (l-Ci)Pi(O) 

bb~~b~€l.:J~lnb'l!I'l'lJ€l..:l~l.Jnwd'hJi1nl'mn\1ruVl1~'lJbLUUU\i1 1'i'.:J~tl16m~1'U~1~,:j{1n'l11l.Jl1oU ~,:j1t1~d~~1offi6'lJ€l,:j 
~ " " 

Newton-Raphson l\i1E.JfhVl'U\i11~ 9 (m) bb'Vl'Jnl~'IJ~~l.Jlru,h~''\.J~ m -rJ€l.:JFll 8 ~~..:I~~\i11'lJ {(Olu) ~.:J'~\lJ5 
'lJ1::l.J1rufh~?ifr;hfitl vll1~LU'U~tl~11tll\i1v1-X 

" 

http:al1.:J'l.Jq
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o(m+l) = oem) - oem) 
l\i1v~ 8(m)Lthmm(11'vi 1xp 

LlJVl1n'll J(8) LU'ULlJVI~n'll'1JeJ-1eJ'i~\.lihn.:j"'rwrr'U~'UG'\tJ~~-1~ntl~~Lij'U~~hL'v'Itl-1 8=8(m) 

J(O) = D2 Laia;Wi - I 

1 d _ Qt(O)[Pt(O)-ctl[CtUt-P;(O)] 

\i1t/VI Wi - phO)(1-ct)2 


n1~tJJ~lJ1ruri1';J:::\1l1LiJUfl1)~1U~lJn1~,x.:J 2 ';J\An~~~'3f11~L,jlvt1nU
~ 

'I1nn1~~n~l'1JtJ-1 Diao LL":: Reckase l\i1t11'll-utJG'\'El'U~1'U1'U 50 sO'El ~'U11 n1'StI~::lJlrul'h(i)1tJ16n 
t1'S~?I'UP111lJG'ilL~\l1'Unl'~t1'S~lJlruril~1m1m~'S1\i1L~1 (Diao & Reckase, 2009) 

2.3) 16rn'StldtlJlruftlLL'U'U~1til'U'SlYl (Newton-Raphson Method) 

16n1'Sm 'llfl1'Uft1 tI fl'U n1'StI'S~lJlruri116 LL'U'UmllJlh~~ Lu'U?I-1?11i1 1'U mruffilJ 
" \J , 

G'\llJl~fltI~tlJ1rurilI'l11lJG'\llJld(l1~ (Segall, 1996 al-1Ci-11'U~P1U~1'UVI{ ?I11-1~'1! ,2554; Chen, 2009; Frey 

& Seitz, 2009) l\i1t/iii6mdl'il'U1ru~-1?1lJm'S (Segall, 1996 al-1(i-11'U~f'luP11'\.m{ ?I11-1~'1! ,2554; Chen, 

2009) 

e(j+I) = e(j) - 50) 

8U) ~tJ nmvm{ P x 1 LL"tl'il'.nruri11~~'1?1lJn1'S 

S(J) = -[H (Ow)r( :0 InL(u 10)) 
~tJ LlJVI~n'll P x P Lu'Ufil'1J1l-1tJ'iW'U5B'U~'UG'\tl-1'1J'El-1Y1-1r1i'U1'l11lJtll\l::LU'U'1Jtl~ e cn 

LL"t H(8) LL~Ii1'11~~'1~lJn1d 



aJue!Jel\o)-aJuepel\) rtr.~n.r.ql.!,[l.,mlU.l ~l:mf1.u.[l.!.[l.mtlU.l~LJ~lAl1'rK~!.[l." l~~ll2l11.~ LJ [l.n.n."t-~'1LJ l'l11 

!.LUI1 (saJnl) t-!.~ll!.lrtl~rtLU.l!'GW'Ur., ~~" 0 r.LJLIA.W~mLl.l!'GW'UllLJl~l!lf1.II1.LUlA.ll!.LrtL~rtlll!l!'GW'LJl.'LL.J po ~ " n J f' I .J 0 ~ ." 

ruUt~!.[l.!.lU!l.\ f1.Gp ~1.~W!'LUn.t}'l~ }Gl!.'l!.~\'!1A.m~!.L12~LJ~lAm~l~r.G~G]oUG~'l!l~!',lLJ 

(Xp~ew UOpeWJOjUI JaLjS!:J 

aLj{)O weU!WJalao aLjl aZ!W!XeW) }Gl!.1l!.~t-G!l.\'!lA.m\2!',L12r.mm@G~UG~1l!l~!.LU£~ (n: 

~t-~ fu~L~~uG~'l!l~!.lu£~~~l!l1(600Z 'ase~Ja~) 8l~U~~t 

f1.~jftr.~£~8l~II1.r.G~G]oUG~1l1l~!',LU£~lll!.LI1L ~t-Q~m'r.r.11 LJ iA.L!.Irull1;:!.jl.!',LU£~r.,Vf1.,V rtr.~]o1.ll!',UtlJJ£~~l2~" 
r\ ~ " n. 

£~8L~II1.ULl2l11.rGr.Gl:m]ouG~'l1l);l!.lU£~~~l2" ll!.LrtL12rtLr.L.JL!.ImLrt:::!',jl.!.LU UL~l!lJJL~G~II1.l!lJJNmr;':::~Lr.rtW.l 
, 

8,lt1lG ~~II1.M.r.r." }GWK~rtGl.l8l~~lrtll1.m,t. jl.r.r. " r.G ~l!l1A.!',LU r.'vE-l~r.G12G]oUG~'l1l~!.lU£~ 

~tEtuAr.m'}GW1l~rtGl.l8t~~Ulll1.1r.,t.jl.r.G~l1IlA.!.LUf1.tr.G 12 G]oU G~'l1l);l!',LU£~ (£ 

(600Z 'ase~JatJ) 

!',LUI1~t'~~tt'l!l~"mtn.l.\.l!.LU£~~ rutf1.l.\.l!',W~~ WtJVHON rtw"!',jl.ln.1.So~£~f1.r;,~~" ~~~Mn.r.'mG~G~ 
t'Gf1.12r.Gw!',Lugj;\,blA.t'Gfl.}GW'al !',LMl!.lru lrt:::!',[l.!',LUf1.,. U,r,8Gf\[t1.lf\ r.M'p-!. LU£~ 

(uo!+eW!+S3 saJenbs lSeal) l!l~~~Gr-t'G\2t-~L.\.lr.m'L!.IruLrt:::!',jl.!',LU£~ (V"Z 

dee 
Caln) 7U1e

(aln)~UI 'lee = (9In)7UrO: e 
tee 

(aln)1Ut~ 

!.LUrt\2t'l!ll!l' t-l!l12" (f) et'Gfl.f1.Q':::~Ln.rtlll.ln.l!.Ui:'M.t-(!!l.i:'f1.II1.r.l!ln.Ggn.MhGt-Gfl.LL.Jn.Q1 . 00 :::l211 
"'" I.. ". ~ ,"" f''''',.... ." «() ;' 11)7u/ ; 

gee zeect(}e T.eedee 
1Ul ze 1l IIze 7U[ ze 

deezo(! ~ge TeeZe(! = (9)H 
7U tze 7uIz(! 7 Urz(! 

doe T.O(! zoet.oe iee 
,]uIze 7 uIze ,]ulze 

-£S"

http:U,r,8Gf\[t1.lf
http:LUI1~t'~~tt'l!l~"mtn.l.\.l!.LU
http:l1l~!.lU
http:12rtLr.L.JL!.Im
mailto:Gl!.1l!.~t-G!l.\'!lA.m\2!',L12r.mm@G~UG~1l!l~!.LU
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Matrix) ~LMEJ1.uv'ln\mJVl~rl'11?1l'H'I'WLVlI"1'1JeJ'lYJ'1JL'l1eJ{ (Fisher Information Matrix) (Segall, 1996 tJ1'l~'llu 
-X1"1'11~~'WVl{ ?l11'l'\iqj ,2554; Frey & Seitz, 2009; Reckase, 2009) lm'l?I·h:j'Vl'l1!f~n1'J(?leJtJG'I'Uv'l.uvG'lV'tJ 

LL tJtJ'Vfv!lj~hJ v'l LlJVl~rl'11?11'JG'I'U LVlI"1'1JeJ'lYJ'l1 L'1m 4 L tJ'UL"'~eJ'W n1'J1~nJ~lJ1 ru'Uv'lG'll'JG'I'W L'Vl1"1 n1'J(?ltlUG'I'U'iWlltl'l 

-UtlG'l tlU ~L":::i11 LG'I'Utl LM E,11 nUfnllJG'lllJl 'J().f11 EJVI~'ln1'j(?ltltJ.utlG'ltltJ -um1'U LL~1 (e) 1'UVl1'l fl ru (?l1"11G'11'l4fl1fl11lJ 
QJ Q.I .. cJ I:=:I <Q. II c:J d II QJ Q' d 

A11'1V11'l'lJv'lv'4'W'W1JVlG'leJ'l'1Jtl'lf1dllJ'U1\)::: Lu'U"tlO~~1'I 'VlLrlEJd'1Jtl'lrlUfl11lJG'l1lJ1'J(r~:::lJA1 Lu'U~tJ (Frey & Seitz, 

2009) G'l1lJ1'JmLG'lI'I'l1'Ui5n1'JVll'l1'ULLU'U'W'I1mi~'U1LG'lt.mbl'lEJ Segall 1'Uu 1996 hi'~'l"'lJn1'J (Segall, 1996 

ei'1'l~'l1'UVi'I"1'11~~'UVl4 G'l11'l'\iC\! ,2554; Frey & Seitz, 2009; Reckase, 2009) 

li(O) = -E[a:;o,109/(Xl 10))IO)] 

\)lrlG'llJn1'J.u1'l~'U ()11o1i1lJLI'I~f11'j(?leJtJG'I'Uv'l.uv?lm.J LLtJ'U'WVllj~ 3 'W1'J1lJLl'ltl4 mlJllJLI'I~1'UG'llJn1'j, 

1~ P j (0) LL'Vl'W ~'ln'iJ'Un1'Jl'leJtJ"''UeJ'l.utlG'ltltJ.utl~ j 
Qi(O) LL'Vl'U 1  Pj(O) 

d A ( .., ~ .: CiI. .. 

LlJeJ Qi(O) = 1- Pi(O) LlJ'Vl'JO'lf?ll'J?I'ULVlI"1'lJtl'l'lJvG'lV'tN:::L'WlJ'lJ'U\)lf1LlJ'Vl'Jrl'lf?ll'J?I'WLVlI"1 

'lJ'iNLLtJtJG'ltltJ bI'lEJ~'lA'l1'rl1!f1Aru?llJ~L~lJ 1'Uf1'jru;fflru?llJ~'lJtl'l MLE ilfl11lJ~lJ~'Ul5ntJ Flbl'lmtl'l'n:::vci1'l~'l, , 
d 0 8" ,.... ~ le ~I .,J ~ l 1(~ l) dLlJtln1V1'U1'1 LU'UL1f1Ll'ltl'JlJ(1l P LL~::: MLE 'lJeJ.:J om Lu'Urll'm\)f1LL\).:JVl em e_N(O, r; em e) LlJtl 

r;1ernle LtJ'Ufhe.Jrl~'U'lJeJ'lLlJVl~0'11G'11'j?l'ULVlI"1\)l rlrl1'j'lj'j~Llj'U ernle ntJLL~~~G'i1'U~LLG'lI'I.:Jf1dllJLLU'J'lh1'U'lJtl.:J 

lj~fl11lJG'l1lJ1 'j()""O'llJ~",~ tlA1llJ LL U'JU'J1'U~1 lJ'J:::Vl11'llJ ~fl11lJG'l1lJ1'J()G'I tl'llJ ~ 

3.2) i5f11'jI"lI'lL~tlrl~eJG'lvULLtJtJG'l1'J"'ULVlI"1'1Ju.:J Kullback-Leibler (Maximize Kullback

Leibler Information) 15n1'J Posterior Expected Kullback-Leibler Information Q0i11LG'I'Wtl 1mm'U 

n1'j1"l1'l L~url-UtlG'ltltJ1 'Uf11'J'VlI'IG'l uULLUtJ'l.J1''lJ L'V!lJ1:::~LtJ'Ulj~L~EJl Chang and Ying (1996) LL~:::~tllJ1 
Veldkamp and van der Linden (2002) 1I'i'L?I'UtlVl1'lL~eJrl1m-u 15n1'J Posterior Expected Kullback

Leibler Information 1'Uf11'j~I'IL~ un-UvG'leJtJLL'lJtJu-r'lJ LVllJ1:::LL'lJtJ'WVli'l~ (MCAT) bl'l EJ~Lrlru"n1'JI"lI'lL~tlrl, 
-UuG'lvtJ\) 1 m::: EJ:::'vh'l'lJv'l n1'Jf1'j:::\) 1 EJ'1Jtl'l f11 'J\P)vtJ?I'WeJ'l \)1 O-Uu?ltltJ-Uv~~:::() f1L~tl rl1",'-tl'VlI'I?leJtJ-uv~eJ1U LtJ'W 

" 
ti\'lL~Vlti'l~Hu'j:::lJ1rufi1fl11lJ?l1lJ1'j()'lJeJ.:J ~?lv'lJ ({j ) titJfl11lJ?l1lJ1'J()~ LL Vf\)~'l'UeJ.:J~?leJu (8) 1'i'1t1f11'J 

" " 
fI1l'1V1lJ1t1LeJ1\)10f11'J(1ltlU-Utl?ltlU (Mulder & van der Linden, 2010; Reckase, 2009) mru-um'ltl'lJ 1 oUv 

fi1'W1 ru11'i'til'l?llJ f11 'J 

("') [f(Udij)]
Ki e; e = -E log f(uile) 
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--) C--) PiCe) C--) Qi(e)
Ki Ce; e = Pi e log Pice) + Qi e log Qi(e) 

d iJ'" 'iJ'"1 v vd~""b:WeJ P;(*) b 'Wfl11lJ'W1\1~b 'W 'Wm~\llmJii'l'WeJ-:)'1Jtlii'leJU'lltlVl i blilClnliltl-:)
" 

Qi (*) = 1 - Pi (* ) 
d 11 '" d .:::III 11 1.1 

U;(*) biJ'W!:mn1~\lleJU?I'W£N'1JeJii'l'tJU'1J'tJVI mru'lJeJii'l'tJu n '1JeJ 

Kn(e ;8) = L~=lKi 

cid'Wbb'W1V11-:)1'Wm~Alilb~tln.utlii'l'tJU~bb'U~t111Ii\EJ Veldkamp and van der Linden (2002) ~eJ b~eJn 
\l1n.ueJ?ltl'lJ~ilfi1?11~?I'WbVlI"I KL ~lnm~fl11i\"vr)-:)fI1EJVI"-:)\!-:)~1il (Maximizes the Posterior Expected 

Kullback-Leibler Information) ~t:il-:),hvl'wn?l1~?I'WbVlI"I ~1(JVI-:)n.rr'Wrn1:w'VI'W1bboJWl1(JVI"'-:)\l1nm~'t.l~~:W1ru 
ri1fl11:Wii'l1:w1~fl bb~~ Veldkamp and van der Linden (2002) 1i Gauss-Hermite Quadrature 't.l~~bli'Wri1 

bb~'tJ~l'lhfim:w 15m~ Quadrature 15~'W'l n"n:W11C11i-:)1'W1~~'h'll'Wf1'W (Reckase, 2009) 

1KrCek
- ) = Ie Ki (O)jk-l)fCO lul J "'J U k-l)aO 

b~tl KF ~eJ 
... ... ,

?l116\'Wb'YIl"lfld1:Wfl1Ii\Vl1"'lfl1 (JVI~'l bb UU bU?I 

ek- 1 ~tl 
..1.1 ,... ... 

fl d 1:W?l 1:W 1 ~ fl VI u ~ ~:w 1 ru f11 VI ~ 'l \11 n'1J eJ?I eJ U 
... ..I 

'1J eJ VI 
~.I II

k-l ?I tl U buLL ~ 1 

f(81 u l ' •.. , Uk - l ) ~tl fl11lJVI'J1LboJ'UfI1tJVI"-:)\l1nm~"ftlu.utl?leJu.ueJ~ k-l ~1'WhJbL~1 

bL~eJ~l-:)hfi\Pl1:W 15n1~dfim.J.u1-:)\I~ilfl11:W~U~eJ'Ubb~~\l1nm~VlIi\~tl-:) l-tl'l1'W'1Jtl'l Reckase ~1tJ 
1't.l~Lbm:w MATLAB Ii1dtJf1ru"'n~ru:mcJ~ 3 f1ru"'n~ru:: ~ul1 n1~A1'Wdruv'h'l~.u1:W1n (Reckase, 2009). . 


4) n1~fliuf1l.Jnl'il.u~tlG'ltluJ11Un1~VlIi\?ltl'lJ't.l-rUbVll.l1~~1(Jf1tl:W~lb\lltl{lbU'\.mVlli~. . . 
15m~fl1U fl:W n11l-u.utlG'ltlU~1G'i1V1-runl''iVlIilG'ltl'lJbb'lJU~Vlli~ il~1(J~~b~(J1i\ ~-:)d 
4.1) 15 Maximum likelihood estimation and D-optimality 1'Um~AIi\L~tlnoUtlG'ltlu 

~1V1-rum~VlIi\G'ltlU bb U'U btlnli ~\I~~Ii\VI"'nLnru"'G'l1~G'l'UbVlI"I?I-:)G'lIil'1Jtl'lW'llb'1m 4(maximum Fisher information " . 
criterion) b~eJm~VlIi\G'leJ'UbtJUbb'U'U'V'lVlli~Lba~il"'n~ru~btJu 2 li~ (d = 2) 15m~AIi\L~tln.ueJG'ltl'UG'l1:W1~flG'lh~• 
~\.J'l1i11IilEJ?I:w:w~1~ 8 = (81, 8z), a = (al, az) """-:)\l1n~~?ltl'lJvh.utl?ltlUbb~1\i1'W1U k oUeJ ?l1~?I'WbVlf'1Yj'll 

G"d ~ t.I 

b'lltl~Vlm1:W?l1:W1~" 8 Vl1 blil~1n 
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k k

Lafi P1(8)qi(8) La1i a2i P1 (8)qi(8) 
i=1 i=1 

k k

La2ia1i P1 (8)qi(8) L a~i P1(8)Qi(8) 
i=1 i=1 

l~v~ Qi(8) = 1 - Pice) 

fl1cftJ1~lJlru~lrl11muuhJ1~?l\l?l~ (maximum likelihood estimate: MLE) 1~lJ1L~'i)" . 
LL'V1'U~'ll~1J1rumllJ?lllJl1(l 8 vi1~'V111'U~11'Ufl11r\'linru~1~11~'ULV11"t'Uru~~'Ii'm)~1'\.JVl1v'li'v~ k+ 1 ~~vl'i)\lrln

" L~vn ~.:n1U?l11~'UL'V1I"t~lJln~~~?l1lJ11r11~~mllJ?l11J11r1 {J• 
'\.J1~lV'lJ,J'Uv\llB MLE rnv1~\~v'U1'Ufl!lLnru'" 1vlV15d"iJ djLL'In1ulJ1'lltifl11LL~nLb~\lbb'UtJ'lln~ 

'U'i)\l~1bb'\.J1'V'l'l1 ~1Vfl11m~"iJlv'Uv\lLlJ(l)1no& 1;;11 (8) ~\lbiJu,;humi'tJ'U'i)\lLlJ(l)1no&?l11~'UbVlI"t'U'El\lVl'lJL'Ue:J'l mllJ 

b~mr'U,hv'l-r'UmllJ?lllJl1r1 e lJl"iJlm'llLbtJtJ ~\ld 
" {8: (8 - {J? 1k+1 ({J)(8 - {J) ~ cons tan t} 

b'V'l11~'\.J~lJl ru 'U'El\l~'U~rlJllJL ~ eJ mu (ellipsoid) 


( ~)11-/2.v... I I '1 .J
Ik +1 8 (UUrl'El)' LLVlU determinant b~VVlI 

Ilk+1(e) I= D' { ~ ai, p, (e)q,(e) .~ ai, p,(e)q, (ii) - (~ a"a"pi (e)qi (0)) 2} 

511lJ'Ul~'U'El\lfl11uvmLtJtJLnru.n f)eJ fl11vh1~bfh'I~U~rl11lJL~mrU (ellipsoid) U'ElV~~VI 
Lvh~"iJ~LiJu1'\.J1~ A'Elfl11L~'Eln.u'El?leJtJ.ueJ~ (K+ 1) ~1~~1 Ilk+1 ({J) I ~\l~~~\lLiJ'ULnru.nm~m(l)1!1'U'U'El\l D

optimality VI~\l"iJlflv11.u'El'61vtJ.uv~ (K+ 1) LL~~fl11tJ1eJtJ'Ii'm'l'El'U~Uv111~Ln~m1~\l1"iJ"iJln~'61eJtJe.mrn1(;lvtJ"iJ~ 
~fl1~rl~LLU'ULL~~rl11lJ~llJ1(l e"iJ~~ fl'\.J1~lJlru~11VI~ m~tJ1ufl11d"iJ~~nv11~1"iJUm~..t\lfl11V1Vl?l'EltJ~~LL~~ 
mllJ?lllJl1Cl e1u.ff'U?lVlvhvCln'\.J1~lJlru~1. " 

4.2) i5rn1AVlb~vfl.ueJ'61eJ'U~1Vi5 a-stratified multistage 

fl11L?lUu15m1rl1tJl'llJ fl111-rr'li'm'leJtJ~ld"iJ~1-rrfl11v11V1Ul~'Uu\l a 1'Ufl11 LL\J\l~l~tJ.ff'Url~\l• 
'li'u~vtJ U'i)nLVI'iiv"iJlfln~1flfl11rl1tJ~lJ fl111'1i'.um'leJ'U~1 15fl11r1V1L~eJn.uv?leJtJ"iJ~~uv~ntJ D-optimality 

bYlv\lmh\lL~mi1bLu11ulJ~"iJ~b~vn.uv?lv'U~i1 al bL~~ a2 1mi'n'U'UeJ'UL'U(;ltJU bdu d=l ~\lVllJ1CJmllJ11'1i'm'ltl'U 
.Jc:I I A" &16 ,J odiI d q, d 0 tV ~I 

'VllJrll'V'l111lJLtJ1t)1 a ?l\l "iJ~lJmllJLVllJl~?llJVI"iJ:mfmlVn LlJ'i) d > 1 LLU1rlVl'Vl"iJ~LLtJ\l~lVltJ'U'U'Uv\lLLtJ'ULLi:-JU"iJ~ 
" " ~ueJ~n'U ~1'V'l111~L(;l'i){ a L'll'UL~CJ"JntJ d=l i:-J~'Uv\l b ~flnlVl'UVl1'U Pi({J) LL"'~ qi({J) LdmLtJtJVlVI~u'Ui1 

&I IJ'-' oCIII I d d lI.J (QI ~ 1.1 '" d dI I 
mllJrn"JVlUl 8 "iJ~lJrllrl\lVl LL~~ I rlu VI'U1Vl'Uv'lL1rlL(;l'il1 a Vl'l'U'UmllJVllVllV'Uv'lfl11rlVlL~vnVl 

?\lJLVI\I1G'1lJi:-J~ 1'Urn1L~ufl-W'ln-a''U~LVllJl~?llJ'Uv'l a ;\j vh1~LLU1"iJ1~11~m~ru~'lJ'El\jrn1~hLlj'Ufl11 a-stratified• 

http:VI~\l"iJlflv11.u'El'61vtJ.uv
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;;11V1~'lJA~.:JoU'ElG'1'E1'IJbbuUvt~~~ (multidimensional item pool) ilmllJA~ICJA~.:JnuA".:JoU'ElG'1'E1ULb'IJ'IJL'Eln~~ 

(unidimensional item pool) 

Chang and Ying (1996) 1~b~'l.l'EIm~'IJ1'Unl1'U'EI.:J a-Stratified multistage 

(ASTR) u~.:Jd 
1) nT;jbb~.:JbbCJnoUm'l'El'IJ1'UA~.:JoUuG'1'E1'IJLtJ'U M 1~~'IJ mlJ~I'lJ'EI.:Jvtl11~L(9)u1 a 'U'EI.:J 

oU'ElG'1u'IJ .a:'U'lJ'EI.:JoU'ElG'1'E1'IJoUmml (first item stratum) "il~rilV1'UV1~1CJril~U'ElCJ~~Vl 'Ut).:J Ial, a21 . 

2) bbtl.:JbbEJmblli~~1~~uCJml'U.a:'ULb1n btJ'U 2 "1'U~'ElCJ ?l1'ULb1n tJ1~n'El'IJ~1t1 
oUm'l'El'IJ (al > a2) "1'U~"'B.:JtJ1~nBU~1CJ<Um'l'El'IJ (al < a2) 

3) bbtl.:JLbEJn<U'EI~'EI'lJLtJ'U M .ff'U 

4) .ff'UbL1m~'Elmnn.ff'U'U'EI.:J<U'EI~'EI'IJ<Umb1n (First item stratum) ~1'U1'U nl <U'EI!IlllJ 

Lnru.,;d;;11V1~um1AVlb~'ElnLb~(l~"ilVl"il~L~'Eln<U'EI"'BtJ~il~lmllJCJ1n vtl11~L(i1'El1 b ~ilril1n~tl'IJ~lmlJ"'m , " 
alel + a2 e2

b= ----
al + a2 

L ::; ..J . d. odiI II 1.1 I I, ~cJ d 
5) 'U'U'U Vl J blJtl J > 1 L~'Eln'UtlG'ltltJ'UtlVl njl LL~~ nj2 bb!lla~G'l1'Utltltl'Utl.:J'U'U Vl j 

I I ~ ~ 0.1 I 1.1 0 CIt." I .cJ I ~ IV -. 

L'U'U nj = njl + nj2 QnLb'IJ.:J'U'U "illVl'U'U"ilU~A11lJCJ1n'Utl.:J'U'Elf11mlJvtl11lJb!ll'El1 b A1bOatlm.:J'U1V1'Un'UB.:J 8 
0 Q :: 1 "d 0 ~ ~m ,\,m 

)6 VllL'U'Unl1"ll1 'U'U'ElVl 4 G'11V11'IJ J = 2, ... , M. L..j=2 njl = L..j=2 nj2 

ril'U'EI.:J M, nj ,j = 1, ... , M QnrilV1'UVlL'Ubb'lJUVlVlG'1'E1'IJHci1.:JVlUl LL'IJ'IJVlVl",mJ 

G'11lJ11(1tltlnLbUtJlUtJ":ln11i'UG'lVlnl1G'1eJ'IJ b~'EI 8 1tJfi.:J1~r.l'IJ~1~'lJ1~tl~l.:JbL:W'UEh 'U'Eln"illmT'U b~tl~I'U1'U, . , 
" d ( ) .I~"'" 0 " d ( ) .. '1 d'UtlG'1tl'IJVl al > a2 ~n u1tJLVltJ'U n'IJ"il1'U1'U'UtlG'l'El'UVl al < a2 bl. 'IJ'UG'I'EltJ"il~lJf111lJ~lJ~a b'UI.1tl.:J 

A11lJ"'llJl1(11'Um1~lbL'Un1'U~.:J 2 m1 VI~'Eltl1"ilncil11~11 81ml:: 82 A1';j1~~tJm11Vl~ilm1lJbl.l.l'UehLvllLVitllJ 
n'U 

5) n~m1~ ~'Utl\lm1'V1Vl~tl'UtJ-r'IJLVllJ1~~1t1A'EllJ~1 L!IltlibL'U'lJvt~~~ 

n~m1~~n l1Vl VlG'leJ'IJ'U tl\l nl1VlVi?ltl'IJ LL'IJ'Utl~'lJLVllJl~~1t1f1'E1lJ~1 1.(9)'ElftVlCJ~11tJ1.un~m1~~ 
2 ~n~ru~ Atl n~f111lJtll1f1\j~ (Fixed-Length) LL~~ n~mllJCJ11LbtJ1cr'U (Variable-Length) 

n~mllJCJ11f1\j~ (Fixed-Length) dJ'UnI';jr11V1'UVi"ill'U1'U<U'ElG'ltl'ULv111 tl'U LL~~~Vl1~tl'IJ 
~"'tl'tJLLIli~~A'U b~tlm1VlVlG'1'E1'IJA1'IJmlJ~I'U1'U<U'ElG'1tl'IJrilV1'UVi m1VlViG'ltltJ~\j~~ m1i'in~11Vitl1.un~mllJCJ11 

d oJ 'I .d , .1 " d.!' ,
A\jVl lJ nG'1'U b"ilf111lJAa lVi bl"1"'tl'UlJ1(9)1lil'U 'U'EI\j 1"111) ';j~lJlruf111lJG'!1lJ11r1'U'EI\le.J?ltl'UblJ tlG'!'UG'lVi m1VlVl?ltl'lJ11lJ1 n 

'" ", 
u'Eltlbvhh (Thissen & Mislevy, 1990) n~d~1t11'!.Jnl1H' ~1lJ1';j(1vll'!.J1CJer(9)11m1H<U'ElG'!'EI'U1~ bl.lli~tl.:J';j~1\l 
m';jl.un!l mllJtll1A\j~tl1"ill~~\jn-8''U'''11G'!'UbVlI"1 LtJ'U1Fl\l~n~ru~ LL'IJ'U r.l\l~'U n!lmllJtll1A\l~tl1"il1lJ1~mllJ 

bbl.l'UthLvllbVitllJn'U~';j~~tJmllJG'!llJl'H)llil\l1 (Thissen &Wainer, 1990) 

n~A11lJtll1~btJ';jeJ'U (Variable-Length) LU'Un1';j~Vi<UtlG'!'EltJl~'EI~1.:JIli'ElL~tl\l"il'U1~~'lJA11lJ 
bLl.l'UEJ1'U'EI\lrhtl1~lJ1rumllJG'!llJl';j(1'U'EI~bblli~~'lJAAa lJ1(i\j1~~'lJmllJLLl.l'Uej1mlJrilV1'UVl m';jVlVlG'!'EI'IJ~\jCJ~ m';j, , 
Vl V1"'tlU LL'lJtJ tJ~'IJLVllJ1~~1 tI 1"1 tllJvh L(9) eJfl~n~f111lJ tll1 Lb tl ';jcr'U b~'EI rilV1'U Vl A11lJCJ11 bb'lJtJVlVl ~'EI'lJl1 ~1'U1 '!.J 

oU'ElG'1'E1ULv11hf111~Vl1~bLri~G'I'Elm~I'i\JmllJG'!1lJ1';jrl~1\j1 (Thissen & Mislevy, 1990) ~\jm11in!lm1~~"illn 
fhf111lJA~ lV1bA~'EI'UlJ1\111~1'U"il~1~A11lJLLl.l'Uth 1'Un1';j1V1~~'EI'IJ~\j1~r.l'IJA11lJ?l1lJ1'Hl~.:JLLa~~1 (MeiJ'er & 

'" " " 
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Nering, 1999) 1~CJ~11tl~~1ifn!lnl'~~~nl'~Yl~~€l'U~ln~1fl11lJflm~ Lfl~tl\JlJ1(J1~jJl'\.Hhv'l\J(9I11~ 0,3 (Thissen 

& Wainer, 1990) 

n l~EJ~m~V1~~€l'Um~V1~~tl'ULL'U'Utl1'ULVllJl~lillEJfltllJ~l L(J1tl1 LL'U'U'V'IVllj ~ iJ Ln ru"l'l1\Jm~EJ~ , " 
do ~ I dOli d 0 de d Q.I d 

m~Yl~~B'UYl\J1L~\Jt:lVlmnVl~lmnru" L'll'U VlEJ~LlJt:l~l\Jl\J'UB~tl'UYlYl~?ltl'Ufl~'UmlJ~l\Jl\J VI~mlJtlm~l~lJ, 
fl11lJbLl.!W)lmlJLnru.n 'VI~BH.x'l~B'lbnru.n~llJn\J nl~~m~1IillniftllJ~lill~t:l'l~1\J1V1ru m~Yl~?lt:l'ULL'U'Utl1'U 

~ u 

LVllJ1~ LL 'U'U'WVI~~ Iil~tl~m EJ'VI~'l m~~B'Ufl~'U (J11lJ~1\Jl\Jiftl?l€J'U~ rilV1\J ~H"l 'I VI 1J1 LL~ €J~1'lh n(J11lJ m ~ , , 
ri1V1\J~~l\Jl\Jif€J?I€J'Uvrt4i1\J m ~V1 (;l~ €J'U L tJ\J Ln ru.;) m~~~m~~tl'U ~'l t:J~ ~€Jfl')llJ LLl.!'UEh1\J m ~tl ~~lJlru ~1 

m llJ~llJl~(1~iJfl11lJ bbtl~tl~l\J~~'VI'h 'l~" tl'U~ 'llJ1 n ~"tl'U'Ul 'I fl\JiJ fl11lJ fl ~1~Lfl ~ tl\JlJ 1 (J1~jJl \J 'U tl'l m ~1~ 'OJ 1 n 

.. QQ .. ,.... l' 1 .J , • 1 .1d "" ..' ' 
VI\J'llJ(J1V1~BlJ1n nl11il~lJ'!J\J1(;l 'VI'Y \J'!Jru~Ylfl\Jtl\J1il ~lJ'U\J1 (;lL~ n m llJ1n LL~ ~fl11lJ LLlJ\J EJ1 \Jm~ u~~lJ1rufl1 

mllJ"llJ1~mJ'l~'Utl~rl'Unl'~(J1B'U.um'tl'ULL~~flru~m~ru~'!JB'lfl~'lif€J"tl'U (Frey & Seitz, 2009) m~EJ~m~,~, 

Yl~?ltl'Ulillnfll1mL~\JEh1\J m~l\?1L;j\JBnYl1'lL~tlnVl~'lvi1-ffL tJ\J Lnru.;)m~~~m~V1\?1?1tl'U1~ L'11\J m~V1\?1~B'U LL 'U'U 

tl1'ULVllJl~lillEJfltllJ~lL~€J1LL'U'U'V'IVJlj~'!J€J'l Segall (1996) m'jVl~?I€J'U~lL'W\Jm~~tlh.iL~€Jtl1 lil\Jnl1fl1fl11lJ 

fl~l\?1Lfl~€J\JlJl(J1~~l\Jlil~ (J1 n mJ1'U'Ii1'lfl11lJb~B~tl11il (~1 ni~fll~ rilVI \J(;l11') m~rilV1\J(;lLnrusv11ff.QLtJ\J~m)lJf'U 
dO " 

~11tl~"'llJl'Hl~l L'W'Unl~1~B~1'lL'VIlJl~~lJ m~1ifmllJ LL~wh1\J m~1(;lLtJ\J Lnru'Vil\Jm~EJ~m~V1(;l~tl'U'OJ~il, 
'\.h~~V1~.rn'V'lVl~tl1~~\J tl ~rl'U fl'ru ~n"t!fru~'!J ~'lfl~~iftl"tl'U~'l11lJl1-iJ'l1\Jlill EJ t11 €J'l rltl~:m €J'U'U€J.:J fl11lJ?lllJ1~fI

'U , 

II '1 1".f.J Jf.J .., II II , .. II .J:<I '" 
'!Jtl.:J~?ltl'U(J1ntlEJ \J'U€J'UL'!J (J1mCl (J1'V'1\JYlVl~l tl'W\JYl Lb~~l~m Cl'!J€J ?I€J'U'OJ1\Jl\JlJl nm1V1\J'l'U€JVlL u\J\il1 LL V1\J'!Jtl.:J

" ~ 

b.QtlVl1?11~~"J~V111~bb'U'U'Y1(;l?l€J'U~\JiJfl11lJEJ11lJ1n ~.:J~\Jm~1ifn1~'Y1(;l?l€J'U LL 'U'Utlf'UL'VIlJl~1il1Vfl€JlJvhL(Jl€J1 
bb'U'U'V'IVllj~ ~.:JLtJ\Jm~~1lJLtl1 n1~1\?1~ilfl11lJLLl.!\JEh bL~~1-ff-ffB~tl'U~1\J1\JlJln mru~'lJ'j~~n'l~~~'Ufl11lJLbl.!\JVl, , 
~~.:Jbtll11-ffl bb~~ 1-ffiftl~tl'U~1\J1\J,JmJ mru~m~~n'l~~~'Ufl11lJLbl.!wh~~.:JLtl1H'j1(9IL~1 (Frey & Seitz, 

2009) 

Deng, Ansley and Chang (2010) 1IilPin"t!flL~tl'l m~LLU'l~\JLL~~1ffm~I'1~L~€Jnif€J?I€J'U~il 
~l~?I\JLV1!'l~'l~~1\J m~V1~~tl'Utlf'ULVllJl~1il1ClfltllJ~1L(J1tl11\Jm~~n"t!fl.QLtJ\Jm~tl~~Llj\JLL~~ Ltl1Cl'ULViv'Un'U 

~ , 
~llJ16m~I'1~L~€Jnif€J~tl'U:maximum Fisher information procedure (F), the a-stratified multistage 

computer adaptive testing (CAT) (STR) LL~~15m~LbU'l~\Jiftl"€J'U~"J~1Iilf'Um~I'1(9IL~€Jn1\J~\J~~'l~ULL~~ 
ifB?ltl'U1\J.ff\J~~1 (USTR) 'V'I~€JlJn'Um~A~ b~tl niftl ?I €J'U Lb'U'U~lJ (RAN) t(;lCJm~btl1CJ'U LViEJ'UG11\J~bMEJlrl'Um'j 
fll~Vl1'lfl11lJfl"1(;l Lfl~€J'U'!J€J.:Jfl1llJ bbtJ~tJ~1\J fl11lJ1.J1L ~ EJ.:J'lJ tl'l m~tl~~lJl rufllfl11lJ?I llJl'jmL~ ~m'j1-ff 

iimm'Ue.Jl\Jm~~l~€J'lm~Y1(;l?ltl'\.Jtlf'ULVllJ1~lillClfltllJ~l L(J1tl1 mEJ1~L~B\J1'lJ 9 b~tl\J1'lJ iftl~ln\?11\J'Y11'ltlnu~ 
~1.:J1 LL~~'lJB'UL'U(J1m~l'1(;lb~tlnifmf€J'U e,mm~~n"t!fl'V'1'Ul1 F iJtl~~lEJ'lltJLb~~iJfl11lJbL~wjlbbm: STR USTR 

m EJ1~m ~I"i'(;l b~ tl n-um~tl'U1~iJ-umhtl~ bb~ n'U n1 ~1otl-U€l r11 fI1lJ~1l.!~ USTR "(;l fl11lJfl m (;l bfl~ €J\J'!J€J'l fl11lJ 

Lbtl~tl~1\JalV1f'U STR mtl1~b1tl\J1'll~1.:J1 ~iJm'jri1V1\J\?11\Jm~1-unwif€l?l€J'U~iJ'U\Jl(;lb~n bnmViEJ'Url'U F, 

USTR n1~1if'll\J.utl?ltl'U~b~lJ~'U1\J'!Jru~~m~ilfl11lJbbl.!\JVlbtl1tl'UbViEJ'U1\Jm'jtl~~lJ1rufllfl1llJallJl'm; t:J~ 
m ~V1 (;l?l B'U1\J~ ~~'U~ilfl11lJ bbll'UVlfl~l EJ n'U F n'U m ~1if'll \J~ ~~\J Lntl-Utl?ltl'U1~f'Um ~1'1(;l L~€Jnm CJ1~m~ 

http:Lnrusv11ff.QL
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fll'UfllJ LL~:ml'HUlil Lt:.J tJ flU m~6(m'U L'U I'lYr'Uvfl'Um'jRIilL~ tl n~~1 flVl t:.J~nl':i'VIVl?l tl'U1~fnllJVllJltJ~IV1-r'\.Jfm L~tln• 
"'.. ,' ~..".J .J. 1 !'1 " l1Jm'jFWI L~tln'Utl?ltlU'VI bVllJl:;?llJ'VI u'j:; tJn I'l bVl• 

Barrada et al. (2010) P1m!11L~tl~ 15"1'\.,,-r'Um~Ltl1tJ'ULVitJ'Un~n1~RVlL~tln<Utl?ltluL'Um~ 
'VIIil?l tl'UtJ-r'U LVllJ1 :;?llJ ~1CJfl tllJ~l LI'Ie:l{ L'U m'lP1n'l:ll L u'U n1~LtJ1tJ'ULVitJ'Utl'l:;~'VI5Jl1Y'1fl11lJ"'lJ'W''U5"lJtl~ 2 n!) 

m'lAVl L~ tl n-rrtl?ltl'U1'U m ~'VIV1?1tl'U oJ -r'U L VllJl:; ~1 CJfltllJ~1L\l'Itl{ t:.J~~L Vllltl'Ufl'UfltlfnllJ LL\II n~1~ fl'U1'Ufl11lJfIn 

~tl~ LL~:;m IlJtJ~ tllilJl tJvil LoXlJ'UCJ1 n~\l:;1lt:J~ ~tl-rrmqtJ1 'U n!l~ LVI lJ1:;?llJlJ1fl~U m~ P1 fl'l:lIf1~~i1\~t11 L?I'Utl~ i;1 

~'VI51'Um~~hb'i:J'Um~LtJ~tJ'ULVitJm:;~'\.J1~nVl~tllJlnfl":h 2 n!l"lJtl~m~AVlL~tlfllUn1'lP1n'l:lIf1~~dLL?lIil~1~L~'U~~ 
tJ 'l:;~'VI5i11y.j m~vil \l1'U'U tl \l LLI'l~:; fl!] nI'lAVl L~ e:ln Bmln1~1off<Utl?ltl'U~1~~~Vl1VlCJ~\lVllJ Vl'OJ:;~nL~mVi tJU fl'U n!] 

~'U ., 1V1CJ111n~ tJ'VI5~fln111lJI1m'Un1'jP1n'l:llLL'U'U~l~e:l\lfl'Um'l'VI\?l?ltl'ln.H'ULVllJl:;tii'1tJfle:llJ~1 L\IItl{~llfl11lJtJ111 , 'V 

f1~~"IV1-rUn1'lLtJ1CJ'ULVitJ'U'Utl\l 6 n!]n1'lR\?IL~e:ln l~LLri the point Fisher information, Fisher information 

weighted by likelihood, Kullback-Leibler weighted by likelihood, maximum information 

stratification with blocking, progressive LL~:; 15 proportional t:.J~m~P1n'l:lILL?lVl\l1~L':;'U':h1ulln!l~ 
LVllJl:;?llJ"lVi-r'UR1~ui'€l'ULIil '1 VI~tl'lln~m)\l'Ue:l\lR1L\l~tJ'Utl\lfllllJfli;11 IilLfI~tl'Unl"'~?ltl\l (RMS E) 1'U fI11lJ\l~ \l 
..I , • '" .....1 • ,," "" .;, ..lei ~ 1 '1" , .1 J'.. ~I .,
'VI1ln~?llV1~'U'l:;Vl'U'VImVl'UVI'1Itl\ln1'lVl'U'lltl'UlJ RMSE \111 fl11V1tl'U"1J\l lJ IilVllJl tJfll1lJ11~u LL'U'U'Uflmu'Utlml 

m 'l~'U'Iltl'U t1'U n1~LtJ1tJ'U LVitJ'Un nl'1tl\llln1'l~\?I n1~"lJtl\lBml~1?I\l?lVl15~~~?lVI LU'U milJ Ku LLback-LeibLer 
dJ " " , , 

weighted by likelihood, 15 proportionaL and the maximum information stratification method 

with blocking 

Ho and Dodd (2012) ~n'l:llL~tl\l n1~AVlL~tln-rrtl?ltlULL~:;15n1':itJ':i:;lJlruRlf111lJ?lllJl':ifl 
"lV1-r'Un1~V1\?1?1'€l'Utl-r'ULVilJl:;':ioJLL'U'U~?llJ 1'Un1~P1n'l:lI.;JLu'Un1':i LtJ~tJ'U LVitJ'U 5 15n1':iAV1L~'€ln-rrtl?ltl'U~1.u 3 

'V 

15n1'ltJ':i:;lJ1ruFhfl11lJ?lllJ1'lfl1'U'U~'UVI'1I'€l\ln1'l'VI\?l?ltlutJ-r'U LVllJl:;~tJ LL'U'Ut:.J?llJ1'U genera lized partial credit 

model 15m~AVlL~'€ln.utl~1off~'€l maximum posterior weighted information, maximum expected 

information, maximum posterior weighted KuLLback-LeibLer information, LLm:15maximum 

expected posterior weighted KuLLback-Leibler information 15m'ltJ~:;lJlrufllf11llJ?lllJl'lfl1'Um':i 

m1'OJ?ltl'Ulln1':itJ'l:;lJlruFh maximum likelihood estimation (MLE), weighted likelihood estimation 

(WLE), and expected a posteriori (EAP). t:.Ji;1n1':iP1n'l:llitoXL~'U1115n1'lAIilL~tln.u'€l?ltl'U1M1ufi'l'rM)\l 
VJ\l n-B''U'U'€l\l?lI'l?l'UL'VIl'lvflm'UvilL-U'Un1'ltl Ell\l LvhLViEJlJt1Ut1'U15m~tJ'l:;Lij'UfI11lJ?lllJ1'lfi -rrtl?l~tJ L~EJ1tlU15n1 ~ 
tJ~:;Lij'URlfl11lJ?lllJl'lClY'l'U1l MLE LU'U15'V11\lL~e:ln1'U'VI1\ltllJ~bLi;1:; WLE f11'joW'OJ1'lrulL~'€l1l-rrm.J~vfhJm\lt1'U 

, ... " .1 1" ~I .. 1 . ..~:;Vl11\lfl~~"lJtl?ltl'U LL~:;m'lm :;-0.11 tJfnllJ?lllJl'lfl"lJ tl\l u~:;"lJlm EAP ?lllJl'lfi 'lIL u'U'VI1\l L~ tl n 'U n1'l'VI1 ~1'ULlJtl 
.,.... .. 
11Jn1':im:;~ltJVlWY'll:;L~I:;~\l 

Huang, Chen and Wang (2013) 1tii'P1n'l:lIL~tl~fll':iVlVl?ltl'ULL'U'Utl-r'UbVllJl:;tii'1 tJfltllJoWl Ll'm{ 
u ~ d U 

LVI tJlofffl1'j~V1-U'U'1Itl\l1lJ L\?I~ fl1':il'ltl'U?l1.Jtl\l<U'€l?l'€l'U LL 'U'U-rru~\l 1U1V1EJ1Pll?1\11{LnEJ1 t1'UlJ'l1'l:18,rU ·dfJG4lJlJ~.l11'U 

~1lJ tlUfl tl~ ru'" n'l:lru:; LL~\l \l:;1l1f1 ':i \l?l~l\l LL 'U'U~1 ~'Uiu 1lJLVl~V1 ~'l:IDn 1'j \IItlU?I'Utl~-rrtl?ltl'U LL 'U'U.ff'U~\l1~-r'Un1':i 

~1'l.J'U1LYlvn1':iL-rrl(i\l"IVi-r'U~l~'Ui'Ut1LUfl1~~n'l!l-lt1B~ntl1VilJ'Utl\l n1':iVl\?l?ltl'U LLuutl-r'U L VllJl::tii'l EJfltllJ~1L\IItl{ 

(CAT) ~Utl cin'U'lI-uVl"lJtl\l1lJL\?I~~(1n111lJl1off Lbi;1:;'lh:;~V15f11y.jn1':ivil\lIUfI1 tJ1~fl11lJVI~1nVli;1l tJ'lJtl\l?lfl1'Un1':iru 
~ ~ 
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~(ln()1'j1-;u~tl'U1~tJl-uLL'U'U~1~tl~ e.J"n11Pin,\;,1V'l'U"hei'''ntl~vh.J CAT -;u::;iju1::;~'Vl5m'VilJln 15n11~nlT'v'Ul 
" 

"1V11'Un11A~b~tlnoUtl~tJ'U bb~::;16n11'!Jtl~ Sympson Lb"::; Hetter n'U1Gn11LL'U'Utltl'W1"ULL"'::;LL'\.J'UbL'1iLb~~lu 

n11m'UAlJn11btl~ be.J tJoUtl~v'\.J bb~::;1lJb~" mulitinomial "1V11'Un11~lJ~'" bdtlVll~llJl'H11n,\;,lmllJbL~'Wehl'W, , 
'" .J..

n111~'Vl~ 
!"\" JI.1 ... 1" ...

m1m'\.Jrll..Jnl'Hu~Le.JtJ'!Jtl~el'U m1~lJvmL'WtlVll mllJu"v~JltJ'!Jtl~m1'Vl~~tl'UbL,,::;m1 'IlA"~, , 
oUtl~tl'UM 

Mao and Xin (2013) 1~Pin,\;,1n11u1::;~mi15 Monte Carlo L~tlm1'Vl~'G1tl'\.J't.l1'ULVllJl::;~1tJ 
AellJvhLVlv{lu-;UQtJL:a~Uqjqjln'U bdtlVll~ln~ ~~1'Wm11~tJdl~m5n11~1"'tl~l:'Im'Wn11rubL 'U'U Monte Carlo 

~~ijn111oUl.Jlnv'W1'Wm1'Vl~'G1tl'Ubb'U'U\J1'\.JLVllJl::;~1tJAtllJ~1bVlvibb'U'U~~b~lJ (CAT) ~~1'W~d1~'t.l1::;tJn~1-u CAT, 
nUn111u-;UQtJb:a~Uqjqjl b~V\ll11-;U'G1vUmll.Jl:'IllJl1(l'!Jel~15dLnvl-tl'n'ULdvVll~ln~~VlmnVim tJ A11lJ'G11lJl1 (l 

'1Jv~15n11~1"v~'G1m'Wm1rubb'U'U Monte Carlo LU'Wnl'H't.l~tJ'ULVltJ'\.Jn'UA11lJl:'Ill.Jl1r.'1Jel~~'IlUn11~lbb'Un'G1~~~
\J , 

v~1~n11~'G1~l:'I~ bb'U'UU1'U (MMGDI) ~~yh1'Ul:'Im'Wm1ru~1"v~tl'UbdvVll~ln~'U'W~l'Wl'WoUv'G1v'\.J~l~1'WLL~"'::;
\J , 

flru"'n,\;,ru::; ~.mm11~tJ'1Jv~m1'Vl~"v.:J1'U 2 ~m'Un11ru Lbl:'l~~1~\':;'W11 1) 15 Monte Carlo L~lJL~l.J~~"lri''\l 
'1J!').:jn11'Vl~G'lv'ULL"'::;1~e.J"LMtJ1n'UmllJLLlJ'Ue11'1Jtl.:Jm11~ LL"::;e.J"'1Jv~m1 Ltl~ Le.JtJoUvl:'lv'U LU'W~U1V'ltlh LL"::; 2) 

15 Monte Carlo lV1e.J"~~n1116 MMGDI Lnv16 Monte Carlo ~n1-tl'n'U~1~'U~'W()lv'ULb'U'U Kullback-Leibler 

~1VlJ1V1~nJl1tJVI"'~ VI~vl-un'Ufl11~~lJ~11G'1'Wb'VlP1LL'U'U Kullback-Leibler ~~'lIUm1A~L~vnoUm'v'U 1~tJ 
mV'l11lJei'Vl11n11~'Ufi'Wn"''U'1Jv.:J Al1lJ~ n11Lb-;u n bb -;U.:J'1Jv.:J n11Ltl~ L~ tJoU€ll:'lv'U LL,,::;ei'mlm11oU''t.l1::;1tJ'lIu'1J€l.:Jrl"'.:j

\J 

oUmm'U(ln~<ilJ'W1't.l1'\.J'tJ').:JLn€l15 Monte Carlo Cln111lJl1-tl' 
\J; \J 

He, Diao and Hauser (2014) 1~Mn,\;,lb~v.:jn11LU~tJ'UbVltJ'U1Gm1A~L~€lnoU€lG'lv'U 415 

~1V11'UoU€l~ln~v11tm1~'lItl.:jm1'Vl~~€l'ULL 'UUU1'ULVll.J·l::;~l tJA€llJ~l bVltl{ m1Mn,\;,lA~.:jdbU'Wfl11bu~tJ'U LVI tJ'U 

15n11A~ b~tlnoU~l:'Itl'U 4 16 ~-k<ilJ'W1~'WL~vHn'\.JoU€l~ln~€l~1.:j1'WLL1~1'Wm1'Vl~l:'Iv'U bb 'U'UU1'U b VllJl::;~l tJ 

A€llJ~1 LVlvi (CATs) oUv~ln~~1'Wbb1.:J'1Jtl.:j CATs ti'l.:ji1~m1'Vl~l:'I€l'\.Jbb'\.J'\.J'Ll1'\.JbVllJl::;~V'ltJltJ1lJ-;U::;Vlel'U'G1'U€l~~tl, . 

'lI~~.a\J~v'W'1Jv~oUv~l n~~l1n -;u::;1~1v1oUm-11un'U L'1i'U)oUvl:'lv'U v1-;u1111U ~ , , \J Al1lJ~~V'ltll~'1Jv~-Uv~ln~VI"'ltJmh~l'U 

L1"'lL~tJ1n'W (15m1ml-;Ul:'lv'\.J1'Wm1~n,\;,ld~::;11lJi1~1lJb~"'m1L~tJ~b'U'W,h.:jJ1V1~n (WDM) 1lJL~"'m1"'.:j1'Vl,\;, 

,b~J1V1un (WPM) , ~'Il{jA11lJ~1ri'nl~~~~ (WPI) LL"::;16r111'Vl~~€l'UL?lijv'W (STA) 'Wvn~lnd1Gm1~tJ-r'Uu1.:j.t::" , , 

LLm'1J 2 1G'1J€l.:j1G MPI Cln1111U~~n11n'Ub~v'U1'!Jmru~~"hj.ff'UVl€l'Uf111A~L~€lnoUeHm'\.JnmtJLU'Wm1lJ~~Un~
\J 

1'W1:::Vl11~m1'Vl~l:'IV'U e.J",~1v1;i1VlL':;'W11 STA Yil~l'Wl~~~?I~1'W1Gf111~~VllJ~1'WbL~'1Jv.:jmllJClnl'lv~l'Wm11~ 
, \J 

LL"':::n11~Vlm1oU€l~ln~~'W '1 ~iVl1'\.J€in 3 1G V'l'U111lJLL('1n~1.:jn'Um.h~ij~tJ~lAqj1'Wv11'UmllJ~nl'lv~1'Wm11~ 
LL"':::n11~~m11'W1::;~'Uv1~ln~~'1J€l'Ub'1J(ll~1~ Lb~16 WPM n"''Uijm1~lbU'Um1~~~'Uv~1.:jlJlnl'Um1'U~Vll1 
~~n11oUtl~ln~ 1~tJ11lJn1116 WDM Vl5tl16 MPI 

Cheng, Patton and Shao (2014) l~Mn,\;,lL~v.:j i5n11'Vl~?lv'ULL'U'UU-r'\.JbVllJl::;v11t1 
ABlJVilLVlBiml.J1::;~'U.ff'U'1Jtl~fhel1'Ul~~lbb 'UnLLuu LL ,j.:j~'U (a-stratified) v1ijtl~1'UAdllJA"'l~ LA~tl'U'1Jtl.:J 

\J 

fl11V1 ~?ltl 'U Ad llJ Cl nl'ltl~ LL 'U'U'Vl ~ 'G1 €l'UU-r'U LVllJ 1::: v11 tJAtllJ~1 L()lv ii6 tll1lJ1::; ~'U.ff'W'1J tl~f11 ell 'U 1~~1 LL'U n 
" 

Lbm~~ lA11lJ tJ 1 n b-blockin g (AST) LU'U'Vl1~ L~ tl nv1Htl'U v~l~ LL V'l1V1'" 1 tJ'U tl.:j16 fl11 A~b~ tl noUv?ltl'U'1J€l.:J 

611161'U b'VlP1~.:j?l~'1Jv~VJ'lI L'Ilvi (M FI) ~~U1d~'Vl5Jl1V'l?lll.J11Cl-rn,\;,lA11lJ?llJ~"''!Jtl~nl11-uA'''~oUvl:'lv'U1l1\J , , 

http:LL,,::;ei'mlm11oU''t.l1
http:Wm1'Vl~'G1tl'Ubb'U'U\J1'\.JL
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U'S~lJ1ruR11") ru~n~ru~ LLeJ 'IV; 'J n~tl'l1'\.W1 'S'YlVl ?fe:JUU ~U L'VIlJ1 ~~1 EJ fI tllJ~1 Ll'le:Jf (CAT)eJ ~ I'll 'S Ii1'l1lJ ri eJ'I.J 

·vnJ1;1lj nTHU1EJUL Vi EJU15tlwd'1'\.J fl1'SU'S~lJ1 ruRl'l''n'Slij Ll1mf"1JeJ'I'lle:J?feJU nu fby'll 'SlijLl'le:Jf"1J tl'lU'S~'lllm 
V;LLVi'~~'I h.JU'Ylm1lJ;1L?f'UvU)~bEJ"1Jt1'lJeJ'In1'Sm'NG'fmj~~m'S~lLihJ'I1'U"1JeJ'I15 AST .fnCJ1~\1tl'U1'1lV;LiJ'\.J 
~~'IlJ1 n~'U1'U n l'SU'S~lnruR1Y'l1'S1ULl'leJi"1Jtl'l'llm'l tlU LL ~'Ul'llY'll'SlijLl'ltliV; LL Vi'~ '1 'IV;1~ '\.J n1 'S'Yl~?ftlUu1'u 
L'VIlJ1~~1 EJfltllJ~1 Ll'ltli U'S~~'YlIT.fn'W n1'Svi1'11'UL~mU~EJU LViEJU nU15nl'S MFI L~ tl'Jn'l11lJl1'll~llJ«U 
Sym pson-Hetter 'VI~tl nl'S'f11UAlJn1 'S~lJtl~l'1 LUVl L~ EJ eJ~ ril'SPin~1Y'lU':h15n1'S MFI L~tl'SllJ«Un1), , . 

mUfllJn1'S LUVl LeJEJ11111tlb vnl?fV; Li1~~'U '\.Jm1lJ~1'1bVlEJ LQ'W1~tl~1'1~'I L~tln1)'YlV1?ftlU m1lJf1n~tl'l'1ltl'l, ~ 

mllJlli'''Hl ~1'1V;lj'1l'U1VlL~n LLI111'!.J'Yl1'1n~Un'\.J, AST lju'S~~'Ylfi.fn'WlJ1n~'\.Jl1itlbtln1G'fV; LnVl~'U G'feJV1f1~tl'lnU. 
n1'SI'l)I~?fvUritl'U'VI,J1;1V;1.u~1Y'l1 'nijbl'l tli'lltlG'ftlu ~~'I AST 1 ~~~V;G'flJVl~1'UA~'1'lltlG'fvUlJln~'Unum'SL~CJ, 
f111lJLL~'\.JEh'1l'U1(;1L~n'1ltl'l \.h~lJ 1ru~lf1,ru~n~ru~ LLeJ'I n1'SL~EJ L~EJ'I L~ mJtlm~tliln1'S'Yl~H'ItlU'llm'ltlU 40 

-Utl 

?f'SuHH 1~'1V; G'i1AruV;?f V11 'U LL UU'YlV1?ftlUU~UL'VIlJl~~1 EJfltllJ~1 Ll'ltl iLLuULtlnmhL~ ~LLUUY'l'VIii~~ tl 
-Utl?ftlU1'U~~'1'lltl?ftlU b 'W'S1 ~.,'lltl~tl UV;?f~l'1~'U,r'ULu'\.J~'IV;~'I1(;1~1 bLu)f1ru~n~ru~ LLeJ'I'VI~m~~UflI1lJ?f~lJ1'Sf1, , 
'1ltl'l~?ftlU ~n~ru~"1Jtl'l'lltlG'ftlU1'\.JfI~'I'lltlG'ftlULU'\.Jcil'\.J~1fi'qJ"1Jtl'lfl1'S'Yl(;1?ftlU ~m~ru~m'S'YlV1?f tlUU~UL'VIlJl ~~IEJ 

~ 

f1tllJYlI Ll'ltli,r'\.JUEJlJH'llm'ltl'U LL'LJ'UL~vnlJ1tl'LJ (Multiple choice) -utlG'f tlU?f tlU LL UU L~ tl n I'l tlUmm'\.J\h)''lt1'Ulj~'1 
LL'UU'lleJ?ftlUL~EJI (Sinsle item) bL":::n~lJ-utl?ftluvh.u~'IL~l~llJn'U (stimulus) ~'1'lltlG'ftlUftn~ru~;1~~L~CJn'h 
u'UUG'ftlu\Jt1u~mJ (Testlet) 'VI~tl'1l(;1'lltl?ftlU (Item Set) LL~~LiJ'Un1)'l11m'S1~f1:::LL'!.J'U'lltl?ftluV;ljftn~ru~dJ'U, 
bb UU'YlV1?ftlU~tl EJ 'lltl?ftlU 1 'U A ft'l 'lltl ?ftlU'1ltl'l LL UU'YlV1?ftlUU~UL'VIlJl~ ~IEJfltllJ~1L(Jmi~~lj~Vl*'VIlJ1mLlJ1n~1'1 n'U 

tllf1~'1'lltl?ftlU1'\.J LL UU'Yl(;1G'feJUU~UL'VIlJ 1~ ~"WfltllJYl1Ll'ltli LLuu btlnii~~~1'll'Yl~~~ n1'S IJ1tl'U?f'!.Jtl'l'llm'ltl'LJ (IRD ~'1 
~'lleJ Vln,,'1 Ldtl'l ~'U L~EJln'LJfI11lJ LU'!.JLv nii~ (Unidimension) 'lltlG'feJULL~"~'lltl1'\.JLLu'UG'feJU,r'!.Jl,j'l1(;1f111lJ?fllJl'Sf1, 
'VI~tll")ruftn~ru:::L~CJ1 'VI~tl ij~L~tJ1 ~1'\.JlLU'U'YlVl?ftlUU~UL'VIlJl~~IEJfltllJ~1 LI'ltl1LLUUY'l'l1ml,r'UH'Yl~~~ 
fl1'Sl'ltlU?f'!.Jtl'l'lltl?ftl'U LL UU'W'VIij~ (M I RT) V;'lltlG'ftlUl,j'l1(;1f1 ru~n~ru~ LLeJ'I'VI~tlmllJ?fllJl'Sf1"1J tl'lUf1f1"lJ1 nn11 1, , , " 
tl.:!AU'S~ ntlu 'VI~tl 'VI"1 EJij~ ~'I,r'\.J nl'S?f ~l'1'lltl?ftlU1'U f1ft'l'lltlG'!tlU L~tl1(;1 ~1 LL U'Sfi,ru ftn~ru~ LLeJ'I'VI~eJ'S~~u 
fI11lJ?fllJ1'Sf1 '1l tl 'I ~G'ftlU ljmllJ ~1Aru V;~?fh:i ~eJ'I 'S~' I~(;1~'I'1l tl'l1(;11~oij~ l~'\.Jl1 ~ \)1.J lL'LJ'Uij~ L~ tJ1'V1~eJ'VI~1tlii ~ 

~ u ~ ~, , 

L'W'S1~'llv?f VU1'U fI ~'1~~~'I~" Iii tl15n1 'SU )~lJ1 ruR1f111lJG'f1lJ1'SCI'1leJ'I~?ftl'U 15m)A(;1L~tl n'lltlG'ftlu fl1'Sf11U ~lJ 

fl1'S1.u'llv?ftluil LL"~ n!lm)~~V; LL~n1'l1'1n'!.J 

3.4 m':iu':i::EJn Ill'-um':i'Yl V1~1el'ULbu'UU~UL'VIlJl ::~'J EJfI ellJvbblJ1 eli• 
u~~t1'Ujjfl1':i'l11LL'U1A~m':i'YlV1G'ftlU LL 'Uuu1'u L 'VIlJ1~1tl1.un'Utl~l'1LL'W~'VImCJ bV1CJG'fllJl'SClLLt1.:!milJn1'S, , 

U':i~EJnIJ11'llfl1':i'YlV1G'ftlULbUUU~'Ub'VIlJ1~tltlmu'U 2 n~lJ l~LLrl n1'S1V1~1'U'W'Ylfi~~CJ (coonitive) bb~~fl1'S1(;1~1'U 
, "" ::> 

~VlYl~CJ (affective) bVlEJlj'SlCJ"~b€)EJV1(;)'Id 
1) n1'S1(;1~1'\.JY'l'Ylfi~aCJ, 
1'!.Jtl1'S1V1~1'\.JY'l'Ylfi~~EJlj fl1 ':i'l11 m ':i'Yl (;1?ftlU bL UUu1'Ub'VIlJ1~lJ11.un'Utlci1'1 bL Y'l~'VImEJ ~'I~1tl ~1'1V;, 

bU'U "'1 n~1'U n1'S'l11 n1 ':i'Yl (;1?ftlU bb 'U'UU~U b'VIlJ1~lJl1-ut 'U n1':i'Yl (;1?ftlU1~LLrl n1 ':i'Yl(;1G'ftl'LJ L~ tlPi n~l'" tl1'U':i~~'LJ 
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uru.nl'l~n~lLL!;l~~1'tJnWU1'Vl1'~ (Graduate Record Examinations: GRE) lV1EJl'um~Y1V161tl'U~~bbu,:m1'~1V1 

mllJitltlnLU'U 3 ~1'U 1.~bLn ml~G'11~1~f1Y11'1.f11~ler'ln'1~ (VerbaL Reasoning) rl11lJc;11lJl~flVl1'1 

rlrul'lf'11611'l1 (Quantitative Reasoning) LL!;l~mllJ611lJl~f1~l'lJnl~L~CJ'U1LI"1~1~~ (AnaLyticaL Writing) 

1'Unl'W1VlG'l tl'U~ ~loUnl'iVlIilG'l€J'U LL'U'UtJ1'U L'VI1J1~lV1CJloUl"1€J:lJYllb~€J1~1'!h CJ1'U n1~~VI L~ tl noUtlG'ltl'U 
o vvv"" qll cv .::::It. ~ c;,j

61TVI ~'U ~ L'!J1 ~'U n 1~Y1Iil61v'U "/l'l \ill'Uf)11lJGillJ1~'l'Vl1 '1.f11~1v'l n '1~bL" ~1'l11lJG'lllJ1 ~() Y11 '11'1 ru {Jl ~161m~ ~lJ 

m~'U1'Unl'~~Vlb~vf1eUtlG'lv'U~ LVI i'iv'Ufl'U lV1EJ1-UrlvlJYl1 L{Jlvfl 'Um~b~vnoUvG'lv'Ul'Ull1v 'U (section) G'Vl1tJ1~n'U~ 
" 

beU1-r'U m ~Vl \il61v'U lVi EJ:S'l~1nm 1:IJ611lJl~{)'!Jv'l ~G'lv'U1'U ~tl'U ri v'U'VI~l ~1'V11'U~1'Um 1:IJG'l1lJ1~ {)~1'U m~L~ CJ'U 
" 

1brl~l~~~~vhLu'Um~~Vlb~ tln bb 'U'UVl\il~v'U~'1bu'Um1lJL~EJ'I (essay) ~1CJ~~'U'UfOItllJYl1 Ll'lv1LL,,~'Vh n1~m1~llil EJ 

~~'U'U e-rater (EducationaL Testing Service, 2016) 

2) m~1Vl~1'U~VlYl~CJ (affective) 

~1'V1-r'Um~1V1Vl1'1iill'l~~EJi'i n1~'l11mWIVI 61 v'U LL'U'UtJ {'U L VllJ1~1.tJtJ{'U 1 m'U'VImtJ~tJLL'U'U ~'1L'll'U 
" 

Vl1'1n1~Lb~Vl~ Mi'im~'l11n1~VlVlG'ltl'ULL'U'UtJ1'UL'VIlJ1~1.tJtJ1'U1m'Un1~1V1n1~{'Ui'!Jv'l~thtJl '\..11 ~'1~tJ1'U1" LVlEJ1.~ 

iim~~n~1L'\.J~ EJ'ULVi EJ'U n'U15n1~1V1 f11~-r'U ~bL'U 'U~'1 L~hJ~hj1~i'i n1~tJ1'UeUvI'11mlJmlJ~~vl'U m1lJG'l1lJ1~{)'!Itl'l
" 

~l'lv'U Lb 'U'UVl\ilG'lv'U ~'U'hn1~11ilf11~-rtJTIVlCJ1oUnT~Vl\ilG'lv'ULL'U'UtJ{'U L 'VIlJl~1off~1'U1'UeUvI'11m~~v EJ n11 nl'al\il 
" " 
LL'U'UvY'I L~lJ Lv1tJ15 n1~1V1~1 CJ n1~Vl \il Gitl'U bL'U 'U '\.J {'U L 'VIlJ1 ~i'itJ~~~Vl5.f11 ~ lJ1 n n 1115f11 ~1Iil LL'U 'UvY'I L~lJ~vEJ" ~ 42 

~'1 bU'\..IbUl'V1lJ1CJ'VI~n'!ltl'ln1~Y1V1ftv'U LLU'UtJ1'U L'VIlJ1~~v 'lllCJ"VI~1'U1'UoUtlI'11mlJ"'11V1EJ~hl'Vh1~61ruL~CJm1lJ 
" u 

L~'U~1 (Chien, Wang, Huang, Lai, & Chow, 2011; Zheng & Chang, 2015) 

c:l U III"''' Q ~ 
I'ltl'UVI 4 m1W9lI'U1'l::uUm'lVlVl6ttl'Ubb'UU u'l'Ub'VI1J1::Vl1EJfOItl1JW1L{Jltl':i 

q A.IU..J.d II .JI '1v~d OJ U 

~1n n1 ~~n~l Lv nft1~ LL" ~'11 '\..IT~ EJVl LnEJ1'1J v'lG'l1111~{) LL'U'I L'\..I v'VIllJ ~'UVl~'ULnCJ1n'U f11Wi ~'U1~ ~'U'Un1~ 

VlVl618'ULb'U'UtJ1'UL'VIlJl::~1CJrltllJYl1bVlv1vvnLU'\..l 3 th~L~'U 1~Lbn 4.1 -rr'Ul'ltl'Un1~~~'Ul~~'U'Um~Y1V1G'1v'Ubb'U'U 
tJ -r'U b'VIlJ1~~1EJfOIvU~hLVltl1 4.2 f1l'mn\l61 v'U rl ruJll~ '!Iv'l ~~'U'U n1~Y1 \ilG'lv'U LL 'U'U'\.J-r'U L'VI 111 ~~1 CJ rltlU~1LI'lv1 

4 . 3 '11'U1~EJ~ L~CJ1oUtl'l n'U n1~~~'\..Il ~::U'Un1 ~Y1~G'lv'UtJ-r'U L'\II:I.J1:: ~1 EJ fl vlJYl1 L I'l v11V1 CJi'i~1CJ!;l:: b~ tJVlvl'l\l 

4.1 ,r'U\iltl'Uf11'lW~'U1':i::uUm':i'VI\ilavUbL'U'UtJ-r'ULmJ1::~!hvfltllJVi1L~tl{ 
n1~~~'U1~~'U'Uf11'W1Vl61tl'ULb'U'U'\.J-r'U L'VI1I1~~1EJfl vlJYl1 b{Jltl1 bLU'I v v nLU'U 6 -rr'Ul'ltl'U 1~bbn f11~11'1 LLe.J'U 

n1~~~'Ulfl~'1eUtl61v'U f11~VlVl" tl'l1oUbb"::1 Lfl~1 ~~eUvG'lv'U n1~nl'VI'\..I\il~tJLb'U'U1~'U'Uf111V1\ilGiv'U f111Gi11'11~'U'U 
" 

n1~Y1\ilGiv'U Lb"~n1~~bLm~'U'Un11VlVlG'1vU (BirdsaLL, 2011; Thompson & Weiss, 2011) LL~"~~'\..Il'lv'\..li'i 
d1EJ"~ LBCJ\il~'1~tl1tJ.Q 

1. f11111-:Jbbe.J'U 

-rr'UVltl'U LL ~ n'1J v'l n1 ~~~'U1~~U'U n1 ~Y1 \il61v'U LL 'U'UtJ1'UL'VIlJl~~1 EJfl vlJYl1 bl'ltl1 fi v n1~11'1Lbe.J'Un1~ 
~~'\..I1d~'U'Un1~Vl(il6'lv'Ul(il tJV1\l1~ru~1 L~Enn'U1thLLmlJ~1oUGi11'1~~'U'Um1'V1(il6'l8'U 11'1LLm.JL~vn1'V1'\..1(il'\.J~~LJlY1 
'1J tl'l bL 'U'U 61v'U rl11lJEJ11'!1 v'l Lb 'U'UGitl'U m1:IJ LLl.l'U~l'!1tl'lfl~ Lb'U'U6'I v'U f11'H tJ (ilLe.J CJeUm1tl'U '!J'U1 (ilfl~'IoUvG'lv'U 

fOIru,n.JU~'VI1'l ~ l'lil~'!Jtl'loUtl6'ltl'U 5n~'111'1 bLe.J'\..I n1~Y1(il" v'lLif-rrtl6'ltl'U LL!;l~~ ~'U'U n1 ~Vl (il61 tl'U LL'U'UtJ~'UL'VIlJ 1~~1 tJ, 
rlvlJYl1LI'ltl1 ~1lJ~'1Yl\l1~rul(i'lfl11lJrll.Jfh1'\..Ifl1~v\'-1 ~U'\..1'1 l'U, 



(sp04~aw Ue!SaAe8) ~n.1NHI.~~~~, (p004na>ln 

wnw!xew) ~~t-~~1!11nQmU,lel£t ~11~1 N'.l,LfglA~:;~!1!l~lH,LrtL~rtLtl!lL~mLrt:;~rtrtl1&8U~~r3l!l1 n~t-L~~ 
~f\G.~f\f\'m.vrtlJ~Lrtil1.1:;~11 N'.l,LfglA~:;~f\g~m,LrtLI!rtU,l!lL~mLrt:;ql.rt~&G.U ~J}E-t U G.~' ~G.~:; ~}G.lfl1 e.~rtG.l,\ 

r3e.~:;Lrtil1.mk!1f\mmG~~lAtLUf\f\:;~Lnfrj\~~LU IJ!.LrrWrtU,~L,~roLrr::!.(lrt!6£eu~1S ['/J 

~e.~ftf\G.IJGfl.IA.~nrH,1f,LUrtf,WlflbN'.:;~" LiI1.G.n.1~Gfl. ,.. f 1'1 F'I'I "" -:r \ 

rt~6!f\G.t6!rtLU!l f\8~GE-r31'11 ~Q1tLU n,V tr3~,Lmt L~~f,e.6!n8~8E-U8~'~~rt~&8U~J}f\f\" UG8f,LUntrtLlfl~f,1~Lr8 

~~~~nn.1':;l!l~kllAm~~L~n~':;f,!18~1 n8~GE-u8~,~~rt~~GU~J}f\m'UG8f,LUnl (ljJeoJdde O!~eJ poo4!1a>j1)) 

~tf\lnr;mLe.l!lne.~L~lfl~£tE-t~t6! \!l~~~nm' ~l!l~G.ll.nL~n}mf\f\8\!Drt~U~~nr-' ~~ (Z) :;~" r1l,\~~~" 
~ \ ~ 

f\GIJh'l~G.n.ll~LrtL\!rtLt6!L!.lmLrt:;tf\tLUf\kil1.L~~~~ULrt~k!1A.1r1IJWJXtW'f\G.1J8n-U G. ~1~~:;~rt~&G.U~~ f\G.~h'l I:-G.fl. 

ll~LrtL\!rtLtYL!.lmLrt:::tf\~LUntL~nft'mLe.Yr1r-'t-~ <0 ~"~l tll W z f\G.~f\n.111:-8fl.r.lLrtil1.Lhb1rtLlfll:-["b11 rtLllL1'l 
... \ 

f\8ltl nG.~h'l~tl!l~~rt~~Lrtil1.1~f\G.~8n-U8~1~~~rt~&8U~~nr;1 nGjJ&~UG!i'0~rt!6£eU~,f$ Z'p 

LrtnL~~}G.I1)1t~rtGYr.lt~:;Lrtil1.mkf\f\f\'mG.IJ~1A. 

~LUf\f\:::t r.lt~f\8~~lAtLUUL~lltLrtLlc!rtLe.l!lf\~:::t~~11 rt~:;\!r.l~nmm'~YULHmf,L~N'. r1fl.1 Lrtr1Lf':lIA.f\GIc! 1'1 ~ F' '=' I I F"' 

tLU~~UL~n~rt~mG.Ic!G.n-~nil1.L.\J (£) ~~" rlL~iI1.UL~iI1.~n~rt~m8~Gn-~I:-~ ~'O I:-ll ~'O-1:-e.p.r11..~GUUmLt6!g~ 
f\GIc!G.E-np.1 ~L~UnLf\ULrlrtLe.Yl:-tp.n1..~8~f\G.Ic!Gn-rt~ (Z) f\G 1JG.n-r.lf':l1 ~Q1~LUG.~iI1.f\G.~Gn-I:-G.fl.rl.v~8~j1rtLtl,,\G.~ 

\ ~ 

~~~~~MLG.I:-~ n.vnG.~iI1.1Ut" 13n-f\@I3n-f\k~l~~nl,,\UIA.f\8~h'lG.~n~ f\GIJG.E-~Gfl.ULr.lrtLU.lL!.lI:-G.fl.I:-L~UI:-~L!.lnr;1 

~~11I:-L~UnLf\ULrlrtLe.6!!::~f\13128n-nr;'UL~~G.p1 0'0 f\.vL!A'ULr3rtL~6!L!.l~~f\G.~~E-UG.~1~~ m~11~1 :;m~u~ £: 
~

no1UI313 I:-["b11 ~~rtLllL.\.lf\I3111f\8~~~tUt'mE-f\G.I2G.n-U8~1~~~Lunf;}' nGlJl!Ju!.wn"I!Jrt,£1UU r'/J 

t}~~ f\G.U~tf\J!I:-G tJ ug}81111e.~rtI3Yr.lt~~Lrtil1.mW,f\f\11 
" 11.8 ~~lAtLUf\f\:; t Lnfrj\ ~tLUn111' t-L t t-8 ~~~L rt8!1l nG.lll n~ } (311) 1t~rt86! rl t~~Lrtil1.1 f\,H1Jl.f\ l'f\ 812 ~1A.f, LU f\ f\:;f, 1:-8 fl. 

U~,mG.u~tf\J!~8N~~mf;}1f\8~G.n-r-:;Lt6!' t:::~1'E-t ~8~~IA.f,LU::: ~" f\131J8n-t-~6!Lnfrj\~tLUnG.llln~r.l ~l f\8~~IA.~LU 

~ntLu~mU1~~" lltLrtLlJrtLt6!L!.lmLrt:::f,j1rt~&I3U~J} f\812G.E-UI3~1~~rtl1&G.U~Q f\8~~!A.~Lun~rt~1~LU f\8~G.E

1:-~6!U1.frj\~f,LU ~11~t f\G.U~~f\J!1:-13 ~ nr;'~["b" }G.lll't~rtG.6!r3t~~Lrtlil.mkf\n.f\1m8~~IA.f,LUf\f\~t 
n. 

f\a~~v.~LUf\n.::~n.f\1'fl.~~nL1.L,\J~LU 'p 

E-tUG.~1 

~11.G.1:!8n-I:-G.nlc!f\G.ltl~LU~~mlt-G. n.~I3~6!~Glc!rtLt6!L!.lf\.vW~1Lm~L~~I:-~rtt~ ~J!.l U gE-t I:-G ~~1Aj1t f\GI:!I3n-Lr.8~if1, 
,\ ~ 

f\81c!G.E-1l.W'1~f,f\n.kfl. ~~N'.l,LfmYgftt~f\@I3n-~~LmtL~~nt~rtGn-nQ18~1 U n.11Ll!-~Ln.L£~:::~11 ULr.lrtLtl,\ ~11~t 

r-~UY1~rtr.lo.~F~I1)'~LtLN'.L!.lI:-~ r.l~ttLUf\,VrtlJ~Lrtil1.1~f\8~G.E-I:-G.r112f\8lfl~Lu~~m1Jl-tuG. ~1r.l~F~'E-r.lU.f\G.1c!8E

N~fl.N'.LlJmi.lr-~Lt6!1 ~~~11 E-bl:-G. ~~IA.f\tf\G.~G.E-Lr.tLU G.~ j1 t G~n.GllH1.g. f\G.I:!G.E-n.r.l!l!1~LUULM~iI1. 

n.a~@[J.1iI.::1.~l,\1t.::~"[J.1 t-G.~~v.~l.U '£ II' 'CO 115 ~ 

rtlc!~Lrtil1.'v.l.iI1.G.mr.lLMWtLurt;m11 ULr.lrtLt6!f\~~wtAmil1.LI:! F' ~ 1=" n. 1"10 

G.M~r3N'.11An.e.n.u~ml3lj)~~f\8~G.Il.t-~Yn.' f\G~G.n.r.l~l f\G~G.Il.r.l~' ~n.'tLU~~11 LIt1.G.n.1 t'8 fl.r3 L~::WtLU f\GIJ8fl. Ii=' r="' 0 1=''' 11 no (, 1'1 f1 I';,r 1'1 

~G.Il.}G.11)1~L~LM.1.!.l~G.1l.r.l1.~~Wtl.U G.~ f\G.~GE-t-~6!~Lr1Il.Wn.Itl.LiJ G.~1LruU~~LrtLr.tt!.l~r.l~~Q.t'~ HWnlt1.LiJ 

~f\G.Ic!G.E-UG.@tLU t'~rtl.W f\G~GE-nllAf\IA~~11 f\G~Gn-r1r3~1 tumtnGlflng.nr;1f\G~GE-t-~l,!Ln.frj\~~LU 

n.@~@[J.t-~~Ln~M.~l.U 'z " ,. ,. 

-£9

mailto:n.@~@[J.t-~~Ln~M.~l.U
http:tnGlflng.nr
mailto:f\G.Ic!G.E-UG.@tLU
http:ULr.lrtLt6!f\~~wtAmil1.LI
mailto:n.a~@[J.1iI.::1.~l,\1t.::~"[J.1
http:r-~UY1~rtr.lo.~F~I1)'~LtLN'.L!.lI
mailto:N'.l,LfmYgftt~f\@I3n
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4.4 'n(JJ.nm5'CJ~n7m(i)ff€JV,.~n(\J'fl1'Llm'W~nl"i'Vl(;l~tl'UL~U'lLU'Ll 4 ~n'l3ru~ hi'LLrl (1) nl'W~. 
L(il tJYl~l /rul~l nn1/U/~lJl ru ~1 fl11lJG'11lJ1/tl '1Jtl\l~G'1tl'U ~\I~~ V~ nl'iV\(ilG'l mJ djtlfil/~~\Jf111lJG'lllJ1/tl" . 
LU~tI'LlLLU"\ltimJnil~1~fhv!'Ll(il11 (2) ni/V ML(ilVYl~l'irul~lnl"llllJl"I"l(il Lfl~tl'LllJ1m~i1'Ll1'Llni/1(;l ~\I\)~ VM 
ni/'Vl(ilG'1 tl'U Lljtll"llllJfl~l(il LI"I~tl'Lll.Jlm~l'Ll1~n1/1(;lil~1~ln11~ rh'V!'Ll(il111TInWOLU"''Lli6~UtJlJ1offlJ1n~~(il 
(3) nI/tlML(il VYl\)l'i(\J 1\)1 nfl~\I-Um''1tl'U ~\I \)~ V~ni/'Vl(i)G'1tl'U Lntl-UtlG'ltl'U~L'V! ~ tl1'Llfl~\loUtl~tl'U1~G'll'i~'LlL'Vll'1ti~v 
nl1~ril~'lJl'l11 LL~~ (4) n1'itJML(i) Vril'V!'lJl'l~1'Lll'lJ-UtlG'1tl'\..HL~~Ll~11 'lJnl'~'Vl(ilG'ltl'U ~\I~~tI MnI'i'Vll'l"'tl'ULntl, . 
\ll'Lll'Ll-Umm'U 'V!1m1"11'Lln1'i'Vll'l"'v'U()\I~1~ril'V!'Ll(il1l' 

5. nl':i6t~'.:1'i::'U'Unl'm~61v'U 

" iJ'":; d ~., d col 'i.,


ninl'il\1'i~'U'Unl'~'Vl(il~tl'U L 'Ll'lJ'Lll'ltl'Ll'Vl/llJVlntl\l1"l u/~ntl'U LYWL'1JtJ'Ll ~ 1..I'i LLmlJ'i~'U'UnI'iVl(i)G'1tl'ULL'U'U• 
U1'UL'V!lJ1~~lVfltllJYl'lLVlB1 ~\I\)::~tJ'lfh\i'l()'lfllllJLU'Ll1U1v1l'lJni/ul1uH nI'i~l bU'Llnln'ltl'U bL~~f111lJ 
U~Bl'l11tJ'lJB\I/~'U'U m'i'Vll'lG'lB'U Bn~\I ~~~B\I tl tl n LL 'U'U 'il tJ\ll'Lle.J" n l'i'Vl(;l"'B'Uv11 ~'"1/"''LlLVlP1~ G'l1 Aru LLrl ~"'B'U 

" " 
L'ti'lJ \\' l'lJl'lJ I'll \i1B'U~tl n bL" ~\\'l'LlTU I'll \i1B'U~ ~ l'l 'lJ B n~ lndm'iUl /~'U'U nI'i'Vl(i)G'ltl'U LL'U'Utl1'UL'V!lJl~~'ltJ 

" .. ~.J" ~ 1.' 1" d.,,,.1 ~".. d .. ~ 
fltllJ'VnL\/ltl'i'Vl"'/l\1'lJ'Ll u'Vl(i)"tl'l 'llL'I"lBu'i'Uu1\1LLn ~'lJ'lJBe.Jl'l'V'mll'l'VlBl~\)~Lnl'l'lJ'lJ 

6. m'i~bb~'a::'U'UnlTVI~"v'U 
\J 

'V!~'l ~1 nn1'ith 'i~'U'Un1 /VI (i) G'1B'U Lb 'U 'UU 1'U b'V!lJ1 ~ ~lV1"1 BlJYl1 b\i1 tl11tJ1-U'Vl(i)G'ltl'Un'U~"'tl'U'i~tJ~'V!~\lLL"'l 
.d d4""~..J ~4 

fl'l 'ilJnI'a \i1'i'l\)'" tl'U 'i~'U'U nl'~VI (il"'B'U L YfElV'Ll tJ'lJ tl'l m llJm\l bL" ~mllJLVI tJ\I'lJ tl\l'i~'U 'U ni'iVl (i)G'I tl'U 'illJVI\I~ ~ l'iru1 

b~Vln'Um'iU'i~m"e.J~LL~~m 'i/ltJ.:Jltle.J" L ~tltl1'UUl:]'i~'U'Uni/'Vll'l"'tl'Ul~ilU'i~~'Vl5Jl1~ b'li'lJ L~lJ 'LlBn~lnd 
m /il nl'iU1'UU'i\lfl~\I-Um"B'U L~BG'I~I\1oUtlG'l B'U . b-UllJ1V1~ bL YJ'LloUm'1B'U L~lJ~ilnI'iLU(i)LC.JtJl.Jln, 

mi11L(;lVG'I'iU ~'Ll\/lB'Llnl/iWJ'lJl/~'U'UnI'i'Vl(ilG'ltl'ULL'U'UU-r'Ub'V!lJl~~1 tJl"ltllJYll b\i1tl1bLU\ltltlnLU'Ll 2 ~1'Ll• 
1~bbn nI'iiw.J'Lllfl~\I-UBG'lB'U ~\llj~tl\i1tltlni'i~lLU'Ll\ll'Ll~\I-X1oUtl 2.3 LL" ~ni'itltl nLb'U'U 'i~'U'Um'iVll'lG'1tl'U 
~'ln1 /1~vd m~Vtltl n bb'U'U bb" ~iw.Jtll/~'U'Uni'i'Vl(ilG'ltl'U bL'U'UU-r'UL'V!lJ1::~1 Vfl tllJYllL\/ltl1 'V!~\I\)l n1~-UtlG'l'El'U~il 

" 

f11/a~VI::L-Utl'Ll 2) ni'iG'l'h:]'ll(i)-U'ElG'lBU 3) n1'iVltilG'l'El'U LL"~ 4) nl/'ilV\ll'Lle.J~ni/'Vll'lG'l'El'U ~\llhltJ"~L~VVlLG'1'lJ'El• 
l'Ll'UVI~ 4 \i1'El'Ll~ 3 ~'El1tl 

4.2 m'i\i1 'aT~61tl'UflruJl1'V'1"l.1v.:l'a::'U'Un1TVW\61tl'Ubb'U'UU7'Ub'V!~J1::~'l [J I"ItllJ-rh LVltl {• 
~\I~lA'1J~1'V!1'Uni'iiw.J'Ll1/::'U'Un1'iV\(;lG'lB'U LL 'U'UU1'U L'V!lJl::~1 Vfl tll.rYllL I'lB1 fi'El n1 'iU/:: blj'Lle.J" f11/loU 

'II'Ll /~'U'U l(il vii bL 'Lll ~ l'l1'Ll nI/U/~ Ll1'lJc.J ~nI/loff\I 1 'lJ/:: 'U'U f11'i'Vll'lG'ltl'U'V!~l n'V!" lViTI ~\liTI~UtllJ Lb,,::il nI'i 

Ull.Jl1oU'El~l\1bL~1'V!mtJ fiB f11/U/:: LlJm::'U'U LL 'U'U~\llJ1m~l'Ll (standard evaluation) bL"::f11/U'i:: Llj'lJfll1lJ ... 
-W\l~Bh'i::'V!il\1~'LlLtJ\tl1LyjG'ln'U0off'll\J (user satisfaction of the human-computer interface) Ll'ltllJ 

" /ltJ~~LBtJ(il~\lii 

1. n1'itl'a:al1'U'a::'U'Ubb'U'U~.:IlJ1\i1'a~I'U (standard evaluation).. 
f11'iU'i::Ll1'W'i~'U'U LL 'U'U~\llJ1\i1/'Ol'lJi1~'Ll'Ol'lJlJl~ln LL 'Ll1~(il '1JB\I Stufflebea m U'i::nB'U ~1tJ Ldtl'vn1'lJ.. .. 

f11/U/:: bl1'lJ 4 B'lrlU/::nB'U 1~LLri nl'il-u\h::LtJ'!lU (utility) mllJdJ'Ll1u1~ (feasibility) mllJL'V!m::~lJ 



no 1\ 1\ 1\ 

11.n,11.Lt-~1~LU11.m}nra~1ll~LrtL~n,B~~ !'LQ.~1;:~fl.~ll:.LU ~~11t-LC.~~~LU11.1n.n.11 fl.~t-BQ.rtLt-rallJrtLll,!t-~rtl~ M 1~~ 
,.. 

raL~~tn.n,~~t-8Q.B~L!'LVl.11.n.~ra~,~~raL~11.L~ll~LrtL~rtLt-~W~~LU B~ (Ui3i3D5) G~(-!lU ZZ 

B~L!'LVl.n,n,,1UBB~LU~~1' n,n,~~ra~lG~VI.1["3 C.P.rtLll,!~tl:.LU n.n.~WL(~,n,~U11.G~ 

~I1B,q. ~M.,l.ILl'!~1l:.LUn,'vr(m~nLt-,E-W t-GQ.~1BM.t-~rtLl6!ra ~1 n,n,~mLt-,E-1~Lun.kVl.L~nLt-~Wt-BQ.rtC.~M.LLJ 
" 

11.1~tGM.t-~rtLtl,! G~ (i3JOMJ/05 i3L{~ o~ UO!POi3J lJOJi3/10) nnJ:,Uea}1'11UtRg(lrttf.MLU r'z 
(LOOZ "le la seAeN :8861 uewJoN "'8 lLlalO 'U1Ll) :8S'S'Z '~Ltn.(!fuLU ~,e.~~~~11 ~~5LLJ 

LU~Q.l'~l,lt-rtra,e. l:.1A,Vru) P.fl.1B~l!l~~,~~raLl:.t-~ n,BU;:~fl.JlN! S' 11.Q't-f\'mLt-~Wn,,V1J~11B~m~t-L~VI.~l:.!!.1GM. 
,.. ,.. 

t-~rtLtl,!11.~1~l:.fl.l:.LUral!l1 nLt-~Wn.,V~~'18~m~t-Bn.!!.1GM.t-~rtLt6!n~'~~fl.n,kVl.L~ 11.~nLt-~W n,,v~~'1G~m@ 

'" . ~L~VI.~~!!.1GM.t-~rtLl6!n~'~~fl.l:.LU G~t-G~Wl Lnrtll~~~t:-~11.~t-~ t-~(!rtLt-~1fl.1L!b~LU 11.1n~U»t':l ~~1111.11.IJn,,Cb1:! 

,.. 


~LU n,k~tn.n,~~~1~t':lt-~~~ ~t GM.t-~rtLt6!l!l~mLt-~w»1L!f\ll~LrtLIJ11.~11.Lt-,q.1UU t-B 11.1Jn,G ~ll~ L rt LI:!n,n,~~ 


ULVl.U L~t-GP1 n,n,~~Lnrtll~~LU11.1fu~L~t-~11.Q'11.Lt-,q.Wn,,V~~'1B~m~t-L~VI.~~(!t BM.t-t&rtLtl,!n~1~~fl.~LU 

(i3:>ejJi3lU! Ji3lndwQ) 

-ueWnl.j i3L.jl jO uo!pejS!leS Ji3sn) n.Lt-~Wn.~l2fv1.1}@l!lm@t-I.,~It\::l:.~1(!M.t-~rtLtMn~':;t/1tLU ·z 
n.@~IA,~LU 

rtW"~fl.l11.1 ~t-L~B~t-G~l,!mLt-~~LU~~t-J6!UlA.11.G~,t-~" rtLtl,!@,q.~ 11.p., ~1t-~~1ftlra~ln~l!l~'~~~LG~n.8IJDt-Gn. 
~L~Ml!lt!rtLt6!11.,VN! Q.~LUn,n.::~~t-GJil~~n,BIJ~IA,l:.LUn,n,~~t-~u~ 11.Lt-~1~LUG~GM.t-~~1~WIA'11.1J~LIJ»1llW'tLIJ 

~~" rt~~Lrtl!1.mLl6!~~6!t}6!IA,'~1l:.LU~n,n.~l:.L~11.'v~~fl.~LU G~ (AJOJn:X)O) t-G,¥UOrtLt&J P'l 
,.. 

ra Ll!1.ra~, rtLt6! ~~1n.G~~IAl:.LUn,n.~t~1L!f\~~rtG,q.n.UI11l:.LUG~1t\ n.BI!.t£ 

... " . ~l.,lAn' 11.Q.ral~~fl.Q.1fl.' n,C!IJ~IA~LU~rtGn.L11.BM.mrtc!Q.t-llLn. mC! ~[,![,!n,It\' I't' 11.U t-BrtlA,n L!~C!~fl.rtLt6!L~U~n.n,::l:.rt w 1"1 ~ " p ,,1:7 1'1 F' " ~ '" (..Uf"" ~..,. 0 I'b 

'" rtjl:.~n.Lral:.~~ n.ran,,::l:. t-GIJl::~n.@l!lIA~LUn.n.~~MIA, n,1A::W ~~m~'::~1' t-GQ.W U, 1A,t':lt-Bn.M.LL!l.!llJt~ t-llt-11.LW ~~" II ~ ~ 1"0" l. 1'1 F' f'1'I b ro ~ pop:. 

(jUrtL~fl.t11.Q'fll!llrtlJ~l.,rtlt\mLtw~n.n.~~L~n.,V::l:.fl.l:.LU B~ (~i3!JdOJd) rt~J:Lrtfl1,mLt&J ['J 

'" '" t-GQ.~111.lJrtLtWl!ll!lt-~ ~~" 11.,V t-~lll~1L~m~Lrtl.,~rtL c.w n,~~~::~~"n.G~~k1-1L!f\ n L~~1L~,~~t':l t-~~" l:. L U ~N!~::!!. 

n,BIJ~IA,~LU n.n.~Wl!ll L~rt~~~"~QI!1.::~fl.t-~rtC!}M. ~tn.krtBflll~LrtLIJ .tU ~LUrtLll1Jn.,V rtlJ~Lrtl!1.mLt[,!~~t-~~ 

11.QmLt6!M.LL!IJn,,Vn.n.::l:.t-8n.t-(!~Wl!lC!lJrtl.,tl,!n,V~~f\~LU C!~ (~!l!q!50i3fJ ~l(lln!JmLt&J z·l 

~t':l~l:.~n.lll:.LrtLlJft1~~" ~t':l~~~n,ll~LrtLIJn,C!IJD~k11.n~'~LUrtl:.W ~bM.r.~l:.t-~rtll:. 
r. f\ ~ to r. 

~p.u»~~~'m111l:.LrtL~rtLtl,!n.~::l:.n.~l:. n.GIJ~t-Gn.n(!~~~~~" t-~"~~n.~r.l:.LUnl..11.Q.nl~l:.fl.»tt-C!Jil~!!.n,GIJl!lIA,l:.LU 
r. no . no 

n.n,~r..?u L~UG11. lll:. LrtLlJrtL t6! n,~::l:.U1A,n.C!1J~~"WIA,1nlJ~LIJ~1::~1' t-L~ut-tp.n1rC! U Ln rtL tWL ~~t-G;P~!!.n.BIJB]o 

. '" t-~6!ntn.GIJG]o G~tL~U L~tm»~~" rt~[,!n,8~[,!rtLtw~~1t-G]ow~'~~t-Gn.1.!1AmlJl:.LIJH~LU11.1l:.LUr;-C!~rtLC.[,! 

G~t-c!11.IJn,GWG~' n,n,~l:.t-c!Il.!tQ.fll~~fl.nQmLtW11.'v~~fl.~LU G~ (~!1!+n) !lJJ.f31 f:f.(lR-2f,LU l'l 

(LOOe; 'sap!WOUOJ3 ~ 'nom~e4UelJl 'nOpe18Joa9 :600Z 'sednoi:j "'& saplWOUOJ3 

:S'S'S'Z '~Ltn.~fuLU n,e.~~) .?r;-~l!ln~'~~flL~~n,C!U~~fl.Jl~C!~~~"t-~ (AJemJ:>e) t-G;PU[jrtLtw~~" (i\+i3!JdoJd) 

http:n,n,~l:.t-c!Il.!tQ.fll~~fl.nQ
http:tt-C!Jil~!!.n,GIJl!lIA,l:.LU
http:jUrtL~fl.t11.Q'fll!llrtlJ~l.,rtlt\mLtw~n.n.~~L~n.,V::l:.fl.l:.LU
http:t-llt-11.LW
mailto:t-GIJl::~n.@l!lIA~LU
http:L!~C!~fl.rtLt6!L~U~n.n,::l:.rt
http:rtGn.L11.BM
http:Jil~~n,BIJ~IA,l:.LU
mailto:n.@~IA,~LU
mailto:n.Lt-~Wn.~l2fv1.1}@l!lm@t-I.,~It\::l:.~1(!M.t-~rtLtMn~':;t/1tLU
http:fl.l:.LU
http:11.n,11.Lt
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VI'th\leJ1~~1V(1)1 LV'! 'l..1eJn:in fl .QVlthOJeJ'l ~~eJ'! n'i~ ~urn11JaU1'1'lleJ'!~aeJ'IJ ~~~~ t1'l~lilfnllJaU1'1'lltl'l~atl'IJ1~ 
"'141'1 tJ Eln'IJfl1 'SVllilatl'IJtIl~tllil ~1~1 

" 
2.3 n7'Jl';fi7flwnLL~::ff7)fftJL'VJF1)::UU (terminology and system information) ~tl fl1'S~ 

en-U,nUal:1J1 'SCl'V1U-Utl Fl111.1 A 1 f'1'V1'V,~nrnllJ£"ltlIilFl~tl'l ~~~ ~ ~VI:IJ1~£"llJ ~~ m~o;ij'l L~tlU'IJ'UVI-Wl'\J tl 'Iltl'l'S~'UU1~tl Ell'l 
" 
offIil ~ '\114 'V'l1tllJ-X'llj'S~uuvhn1.11 'SCI LL o;ij'l L~ eJU 1"1111.1 ~ 1il'V1~ llil~'I ~n IilU 'S ~Lv'lJU~ eJ fl1 'S1-U'llU'S~'lJU 

2.4 n7'JL~CJuf (learning) ~tl fl1'S~0-U'llULnIil1"1111JLoUlhil'S~'lJU~lV~eJfl1'SL~Vuf hJ~'lVlfl 
<dU~vU 'S1 V~~ ~~ tJlil LL~~ril~'l~lV~tl fl1'S'\JIil;jl 

2.5 flJ7JJff7JJ7)CJ'lJ'iJ\J):fUU (system capabilities) ~tl fl1'S~0-U'llU£"l11Jl'SCll-U'llU'S~U'lJ1~ 
~1 tJ 'V11tlJJ-X'l£"llJJ1'SCl LLm'Il-Utl~Iil'V'l~ llil'1Jtl..:J'S~UU1~v ~1'1'S1IilL11 'S1JJ(i'lljrnllJ~1J~u;jn'IJ'S~~'lJu'S~£"lU fl1'Sru'lltl'l 

£"l'lJ1W11 fl'S~'V1'lJ'SUlru, b"'~ '!llil~b-UJJ, tJv~Vi'V1~ ~U1'S, bb~~ L£"lw£"l £"l'lJ1UU"';£"l1"'~ (2557) 1~~m~1fl1'S, , 
~(llJ'U1LU'SLbfl'SlJfl1'SVlIil£"ltl'IJbb'IJ'IJU1'UL'v\:IJ1~~1Vf'ltlJJ~1LtIltl{ £"llV1-rUfl1'S~Iil"'eJ'U O-f\IET ~1V11Ufl1'S~Iil£"ltlU 0

NET 'S~~uiUth~ClJJ~m~ltJ~ 6 'S~~uiu:I1uvlJ~m~ntJ~ 3 LL~~'S~~uiu:I1ufJlJ~n\!rltJ~ 6 'S~~'lJiu,,~ 8 miJJ . , 
£"l11~fll'H~tJU1 ;jlu1U 24 n~JJ£"ll'S~fl1'SL~VU~ i5~lLoQum'Si~VbLU'lLtJU 3 .rrUtIleJU ~'I.Q .rrU\l1tlU~VI~'l LUU" , " 
fl1'S~lilv\'lFl~'l-Utl£"l eJULIil v1-ufj lUoUeJ 1.1 " MySQL LL~~~1il L~ tln'lltl?leJ'IJ O-NET 'lJeJ'l?lmUUVlIil?ltlUVll..:J fl1'S~n\!rl 

.. oJ 

bL'IA'I'lJl~ (eJ'Iliim1JJVll'1l'LI) 'S~VI';h'ltJ 'V'l.f'1. 2551-2553 ~~lufl1'Sibml~~oUtl£"ltlUm~V1'l\!r~fl1'S~leJU£"lUeJ'l 
oUtl£"ltJU LL'IJ'U 3 'V11'SlihtlltJ{ 1IilvlihJ'SbLfl'S1J~lL1'\J'Stl Xcalibre Version 4.1. 7 ~ljFlrum'V1\l11JJLflru"U1'S'\11u" , , 
f1~'IoUtJ?ltJU .rrU(IltJU~£"leJ'I btJUfl1'S~\9lJtJ1Ltl'SbbmJJ1u~tlLbUU'lJeJ'I Web Application LIilV1-iJJl1\!rl PHP ~(llJ'U1 
1tl'Sbbfl'SlJ l-u MySQL btJU.21~oUeJlJ~ LL~~1~Jl1\!rl SQ~ b UUA1i'lL ~tlJJLv'IoUtllJ~1U.21UoUeJlJ~ ~\9lJu1LU'SLLn'ilJ 

f1eJJJVhLtIld\l11JJVI~nfl1'S'IleJ'I1'1'l1fll1~(llJU1'lJeJ'V'lLbd1 (Software Development Life Circle: SDLC) (Elliott, 

2004) LL~~.rrUtIleJUfl1'S~lboQUn1'SV1(i'J?leJ'lJbb'IJ'lJU1UmJJ1~~1VfleJJJvhLtIltl1'lJeJ'I Thompson and Weiss (2011) 

m -unUVl~\!r~fl1'StIltlU?lUeJ'IoUeJ?leJ'U bL UU 3 'V11'SlljLtIltJ1 Lb~~.rrU\l1tJU~"'lJJ LtJu fl1'Stld~ bijutld~~VlITm'V1'1leJ'I 
hhLbfl'SJJ tlilfJ1~,Jm~tJu~~n\!rl1u.f1lFlL~VU~ 1 tJmd~n\!rl 2557 \1114114 1,091 flU ;j1LL'UmUUd~~u.ffu 
Ud~ClJJPifl\!rltJ~ 6 \1114114 224 f'lU d~tJi'uiu:I1uVJJPim~l1tJ~ 3 '\1114114 432 flU LL~~d~tJi''U.ffw.ruVlJ~n\!rltJ~ 6 

;jl'U1U 435 flU v\'lnldVl(i'J?ltl'IJLbuutl-r'ULVlJJ1~~1VFltlJJ~1LtIleJ{ ?llV11Uflld~Iil"'eJU O-NET 114 

website:l/www. onetcat.netibf.ldl~~1"111JJ.w.l.V1tJ1.\J.Iltl.l.Jm~VUmmUdbbmlJ~1tJ ... (\~~UfjlU 1~Lbri ~lLQ~tJ.. 
bb~~~1Ub~V'lLUUJJlt1ld'ilU i:-J~mdi~fJ ij~'ld 1) f1~'loUeJ"'eJU O-NET "'lJJl'H1Udd'l'ifeJ?leJ'lJLL'lJUVI~lfJ(1)lL~eJn.. , 
(bJLflu 5 (1)1L~eJn) tlilv1~'Ud'S~'ifm~eJu O-NET ~iLf'l'Sl~~mJJVl~'I!f~n1'S(IleJU"'UeJ'I'ifv?leJU LLUU 3 'V11'S1i1LtIlv1 

bL~~~lubflru"fl1'S~IilL~eJn'ifeJ?lmj 1'U'S~~U.rrutl'S~ClJJPin'l!fltJ~ 6 ~1'U1'U 258 oUeJ d~~'lJi'U:I1i)tJlJ~fl'l!flt1~ 3 

\11'U1'tJ 469 oUeJ bL~~d~~u.ff'tJ:I1i)v:w~n'l!fltJ~ 6 \11U1'tJ 1,197 oUv 2) 1U'SLI.fl'SlJm'SVlIil?leJubLUUU-rU~VlJJ1~~1V 
FltJJJVilbt'1tl1 ~lV1-r'IJfl1'S~(i'J~eJU O-NET LtJ'tJlu'SbLmlJfI1'S~VlfI1'SVlIil?ltlul'tJ~tlLLUU'1JtJ'I Web Application 114 



lH,LrtL~rtLt~n.lJ~Utl.11n.k[l.n.G-~~IAn.m'Ln~~~LU L~);!ll[l.t~ll~LrtLk! nfbt-~ £:9'0 n.lJL!AmLK~wLrtn,m1:-8pmt~ 
no 1\ ~ fNI 

~~" 91:1"17 n,lJL!Am~mL~);!l\~~l ~n,~~~n,t~GrtW"~[l.ln t~tGM,~~rtLl~fJE-um~urtt~ £9'0 n.lJL!AmL~~wLrt 

n,mNmmtk!~~" 9Z'17 n.ULIA1rmmLt,j~' f)~l t' ~rtI.1LUIA~LU~GWrtLtl,!rtLWt-~W~' gM,l2\u-:Jt-~k!"~~1'lJr'mtrt~!'[l. F I I'tI I f"' 111~ I'll, OF''' I'll,\; n 


~ ~ no n. n. 

\}~LrtL~n.n.~WL~t-GP1 ~n.~~~n,tf)G n.n.~tt-Gll.M,LU'rul,Jrt~,~t[111H,R.trl~1~L~n.M, n.n.~t~Gll.l2rtG~~~Lt~1~tLU 

r. , , 
UL~I:H:m~l n.n.~UGll.~tGM,t-~rtLt~rtl:'~t[1tLUrtt rtl,J OS' rttn,L!mL~~Wrt~U~l2" n.n.~tt-Gll.M,Llfrul.,lrtl:':;t[l. 

r. 
!,Llmt nl,J S' tGW1 tM,rtGl,Jn.U~Gfl.WU1 IALfl.t~l2" Wto·GM,'t.!1AmlJtuU'3l21rtll,J1A'Lfl.trtGI<!!'LUrtL~~LlAtrtLtl.,l 

.I ~ "" f"' F' "=' ~t:' f" FP '=' 1'1'" 
". 1\ .. .. .. 

fJ~mLfl.W~1~rt~U ~"~\ rt~u z t'L~G-t~rt~UUL~ n,~1:;t[1n.n.1',Hf'3~lrtW"t[l.1t-Gfl.M,LU'glAg~t[l.n.GI<!~IA:;l:m 

n,L~E-tt'Gl2~lAtLUfJ);!lt W~ll=G~1t.!1AmlJtLIJ~l21n 11.,l1A1 : L0100017 Ln.~f'3Lt (8U!UJeCll-3) ~On,}~1~ n.mmG-I<!!,LU 
r. r. 

rt f)~' ~LUrlk!itLf!n.131J~~Gfl.ll!'LrtLl<!rtLtl.,ln.lJ:;Lrtl.11n.k[1n.G~~IAn.n,"lrtrt6kttLUUL~Ll2t, ~GIJW1:-13' t~~t);!l~Un,~~1 

ll!'LrtL~:;l2" Ut~:;~rtLtl.,lfJ~tn,G~tLUn,f'3~'tLU~.£:tLUn,t f'3tp.G~1 }1An,&~(j.vll.LW~Lf)IA~Ll.1rt 1 ~r:bn,g.L~U~U,tt 

n.kI.1L~ W~ll=G~'t.!lAm~tL~~l21n,1l,J1A' : L0100017 Lll.~~l!' (8U!UJeCll-3) t'On,}~1~n.mmGk!!'LUn,f)~1!'LUn.kIt1.Lf! 
r. 

n.G~~t-Gfl.ljtLrtL~rtLtl.,ln.lJ~Lrtlt1.mk[l.n.G~~IAn.m'Ln,~kt!'LU ~G~1L~U~~l (17S'S'Z) }1An,.£:rtGI.1 Ut'~ 

rtW"t[l.'fl.' ~G-l2~IA~IA~Gfl.n.trtGf)lAnl},:;l2" fl.' rt, LmlUnL~Llt1.fun.rtrt' ~~IA. J:11. 1'1 f"' ro f" ~ ,,1.,1"'~ 0 1'1 h,"p::., ~ f"' 

ULrtn.~~!'n,trtW"t[l.l~Gll.rtl<!~Lrtlt1.1rtLtl,jfJ 9 ~r,!L~U~rtl:l:;tfbrtg.n.~~t 13N-O n.G~~.£:~Lun.kIt1.Lf! } GW1tt&rtGI.,l 
r. , 

~t~:;Lrtlt1.mk[1n,n.1mG~~lAtLUrtW"tfbl (£ krt~~'tLU~tL~rt~U 8 n,UGW'l:LtLM, £ n.m1 1<!~l21l2~irtl 

rtLWn.G-I<!G~~GIl.M,LVru6!Y.:;Ltl.,l'~tLU~.ruumL~~ GJ) BS'Z n,mL.l\n.G~GJ}fJt-~ JCl/\.JClS t-Gfl.~Lrtfl.n,lJrGn,~ 

~lJL,\!ftl~~~\ UG~'t~ V ~t}fl. (ClJ!04) Cl)dq)nw) UG-~'t~f)Ll2I.1n.mmGIJGJ}~!,tn. 9 ~r:bL~U~rtll:;!,[l.rtg.n.~:;t 

nN-O n,G-I<!GJ}t-~1.,l (Z UWt'LJ}rtB!!ln.~~wt (q) n.G~GJ}~Bfl.UL~rtLtI.,lL~fJ 9 ~r:bL~U~rtll~!'fbrtg.n,~:;t 

nN-O n.G~G-J) np.t'~fJ~.£:~tLU~t':l n,1.,l O£ n,mL,\! ~n,~fl.~ll.1t'.£: 9 ~~L~U~rtll:;tfbng.n,~:;~nf'3~,u,ttrt!;}'~~ 

}G-W1 tt&rtGl,J~t~~Lrtlt1.mkfbn.n.'mGk!~IA.!'LurtW"[l.~t~G~~IA.~~GIl.n,~'~~rtLtl,Jrtl:1:;!'fb (v ~~" }GW1tt&rtGl,j 

8t~~Lrtlt1.mkfbn.m1n.G-k!~lA.tLurtw"!'[11Ln~~ (£ %n,8~'tLU~tLl<!rt~U B nmL,\! ..L3N-O n.@GJ}~~l,JL1A~'£: (Z 
r., , 
kM~1!'LU~!'Lk!rt~U 8 rtmL,\! nN-O n.Gk!GJ}~I3Il.M,LLmj~~:;Ltl,J1~ n p~~ rtGl~rtg. prt!;}1~f1.1m.£:~!'LUn,G1L~£~ 
r. , 
krtf)~'!',LU~tLk!rt~U 8 rttrtL,\! 9 ~r:bL~U~rtll:;tfbrtg.n,~:;t nN-O n.Gk!~.£:!,LUn.kIt1.L~ }GW1t~rtG-l,J 

~t~~Lrtlt1.1n.kfbn.mmGk!~lAtLUrtw"t[l.lLn~~;::~" J_3N-O n,GI<!BJ}~~b!l.tA~~ ..L3N-O n.Gk!GJ}~GIl.M,LU'ruw 

~~LtI.,l1~G~'~~IJ~t[l.U\fllfJP.~.£:~tLU 9 ~r:bL~U~rtll~tfbn,g.n.~~!' nN-O n.Gk!~.£:tLun.kIt1.LI<! }GW't~rtGb! 

8t~:;Lrtlt1.mk[l.n.mmGI<!~lAtLurtw" tfb1Lrt~kt!'LUL~u~~l (8~S'Z) !,l,JllJ}lA.rtt}rt L!'t.!t}Lfu 

r.L~.H!'LUn,tUt~~~rtLtl,J~~" rtLN1tI<!n.m'[l.~rtL~ntrtw"tfb~1» 9 ~r:bL~U~rt8g,Ctn,g.n.~~t~l2" £ ~r:b 
, r. 

L~U~rtf)g,ttn,g.n,~~!, 9 ~r:bLr;).U~rtl.l~!'fbng.M~'U,ttt-L~Gt~rt~Ut'G-fl.(!.tGM~~~n,!;}, ~~ruumt8B J..3N-O n.G-k!~.£: 

!'Lun.kIt1.L~ }GW't~rtG-l.,l~t~~Lrtl.11n.kfbn.n,'mG~~IA!',LUrtW11!,[b1~Gll.I'1,L~J}t!,LUn,tM,LU'glA.g~!',[b (£ rtW1'!,[b 1 
r. r. 

E-t!'LUGfJ~~Gfl.nM~]ortLtb!~l2'mw"l',[bIt-Gll.[b l t¥"~ru~u~ n,Lt'~tl',LUn,t~G,\tlUllrtLtb! n,L~E-t l',LUn,t Ut~:;~rtLlb! 

nL~rtt~~ L~U~l',LU~~n,l:'~l',fb~~"~ll',lun,L~~~" ~~ruumt~GM,LU'mwfJ lau'leJlClUO'MMM/;:Cl~!sqaM 
" 
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'lJtJ~~~tJU~1'v1~\JnTH~CJtlnl'H1tJ\m'U'u€5LMtlti~ (E-Learning) 'J1CJ1"ll1 4000107 : LVlflltll~~~1'J~tlLVlI'!L~tJ 
" 

~1~ iiflrum"li LL~::fl11lJ~~"IitJ1~m.j'ltJ'S::~u~~ ~1lJ1'S(l'l111Ul.oU'-h~ntJum'SL~CJtlm'S~tJtl1~ , " 

Vi"liV 'li1tJ~, L~~ i~moUlJ, LL~~ n'l~ru~ :atJ"'1'J (2556) 1~Pln~1L~tJ~ m'Slu~OCJ'l'(n~~m'S~Tu 
m~1'5~nfl~1ViEJ'-h~EJ n~llJL"'~~1~\J~'Uflru~n~ru:: LL~~n1'SVl"''''tJ't.mUU'lH'U L 'v1lJ1~~1CJfltJlJ~1 L~tJ1 ii"I, , 

1~m.l'J~",~i'lL~tJ~~tl115m'SlU"ilOm'ln~::m'J~1tJm~1B~nfl~ 1VlCJtl'S~vn{j)llJLVl~~1~u~tJ flru~n~ru::LL~::loU , 91"" 

m'SVlVi"'tJ'ULL'Uut.l-rUL'v1lJ1::~1tJfltJlJ~"JL~tl1 ~1'v1-rU1il"ilOCJ~tJm1lJ-r-Xn~~m'Sth'U ('li1'tl~, ivmoUlJ, & =BtJ"'1'S,
" " 

2556) (~~LUqj"il1, tl'S1ru, LL~~ ~L~tJl, 2556) (~n~f1"ili~L-s"ilU, ivmoUlJ, LL~~ ~-Xl'!-UV, 2558)Jl1~1B~n'l~tJ~ 

,rn~n~1'J:: ~'Utl~qj 'll1~~ n ~lJ ~1tlEh~L tJtJoJ n ~n~1'J::~utl~'ll'll1~~ lJ'v111Vl CJ1~tJ'S1"ll.n!l~1tl~~ {j) Um'S~n~1 

2555 ~1tJ1tJ 1,763 fltl Lfl~tl~iltlmmtlm'Sl~CJ 1~LLri ~VioVtJ"'tJU1U"ilotJ-Xn~~m'J~1tJm~1B~n'1~ LL~~ 
1tl'S LLn'JlJm'J Vl"''''tJu1U''ilQtJLLuut.I'iu L'v1lJ1~~1VfltJlJ~lL~u1 ~~m'S1 ~tl"li ui1 15m'S1u~otJ-Xn~~m'S~1tl 

m~1B~ n'l~'Uu1tl'JLbn'SlJf11'SVl"''''tJULbUUtl-rUL'v1lJ1::~lV fltJlJ~l L~tJ1~~~'U1~'U ~1lJ1'Stll.utl'S~ltJ"llu"il1n 

Lb tJl AVillJ LVlmi1~U~tll"l ru~n~ru~~~LtJ'ULLtll~Vi'lJtJ~Vl'l~~Vl1~\J'll'll1 LL~~Vlq~~m'J~tJu~tltJ~oVtJ~tJU~1'v1-rU 
m 'JVl Vi '" tlU b~tl1U "ilOtJ~u fl11lJ i~TUVIn~~m 'S~ lWl1~1B~ n q~'lJ tl~ oJn Pl n~1 'J ::~utl~ 'll 'll1~~1~ t:.,m m 'S 

tl'J~Lijtl1(i)tJ~L~tJ1"ll1 ru bL~::moUnWiifl11lJ"'tl(i)fl~tl~nUAtl 15m'S1u"iloCJ~~~'U1~tliifll1lJ L'v1lJ1::~lJ "'1lJ1'Jtl 
" u" 

'1111Ul.oVtl'J::lv"llu~1'v1-rum'SVlVi"'tlU L~tl1U"ilOCJ~Ufl11lJi~1tl-Xn~:: m'Jth'Ufl1~1 B~ n'lmtl~ oJnPln~11~ 

",,rUVll ?1~LUru~1, htJ-r~,j U'J1ru, LL~::: m~h ~L~EJ1 (2556) 1~~n~1 L~tJ~ f11'J~(lljtllLLUUVlI'I"'tlU
, u 

tl-ru L'v1lJl:::1", tJloVfltllJ~1 L~ tl1 "'1'J:::LVl fl1 tl1~fj"'I'J"'ULVll'! bL~~ nt'S~tl"'I'S 1(i) tJt.I'J~lJ1ruf'l1fl11lJ~1lJ 1'lWlJtl~ 
~"'tlU~1tJ15'lJtl~Lua ~1'v1-ruoJnL1v'U~tll1liVlJ~n~1U~ 3 "Ii-rtllJ~~'v11tl'SdolVl5fl1'W'lJtl~bLUUVl(i)"'tJutl-ruL'v1lJ1~ 
1(i)tJ1-VfltllJ~lL~tl1 n~lJ(;11tl~1~~lmuf11'JPln~1 Atl ,rm1tJtl~tll1liCJlJPln~1 tJ~ 3 '1Jtl~h~b1tJul1litJlJPln~11tl, 
tllLf1tl,x..JtJfl~ ~~'VI1Vi~-Xe.H51-U ~ltl1tl 150 fltl1~lJ11VitJm'J~lJLLuun~lJ (Cluster Sampling) Lfl~tJ~iltlmmtl 
m'JLfim1m1l.JoVtJlJ~LtJtlLLUUVl(i)"'tJU u-ruL'v1lJ1~1m/1-fffltll.J~lL~tJ1 ~1tl1tl 91 .;JtJ LL~~LLUU"'tlUmlJfll1lJV;-:I

" 
"Iitl1"il'lJtl-:loJm1EJtl ~ltl1tl 20 .;JtJt:.J~m'J1~m'iU11 1) LbUUVl(i)"'tlUU-rUL'v1lJl::1(i)EJ1-VfltllJ~1b~ltl1 iiflrum"li~Il.J, 
Vl'l~~f11'J~tlU"''l../tJ~v\tloVmmu (lRT) bLUU 3 "Iil'JlijL~tl1 AtJ iiFhtll'1../1"il~lLL'l../ntl~'J::'v1i1~ 0.583-1.786 I"h 

FnllJtJ1n~lEJ tlci'S::'v111-:1 -3.000-2.983 f'l1m'JLVl1 tlci'J:::'v111-:1 0 .112-0.294 LLm~iifl11lJLtJtlij~h~EJ1'lJtJ~
" " 

oVtl"'tlU"il1 n m'J~'S1 "il"'tlU nt'S1 Lm1~~ tl-:l i'lu'S:::ntJu 2) LL UUVlI'I"'tlUtl-ru L 'VIlJ1~1l'1tJ1.ufltllJ~1L(J1tl11"'EJtl'J~lJ1(1.J 

f'l1fl11lJ?tllJl'S()'lJ tJ~~'" tlU ~1 EJ15<U tl-:l Lua ijtl 'J:: ~Vl5m"li 11'1 tJij Fh LQ~ tJ~ ~ noUW;11'J"''1../ LVl f'I'!Jtl.:l-VtJ"'tlU L vhn'U 
" 

0.398 Fh~.:In-UtJ?tl'SG'ltlLVl5'l'lJtJ-:lLLUUVlI'IG'ltJU wh nu 13.277 iiroh fl11lJfl~11'1 Lfl~m"!lJ1m~1'1../'lJtl~ m'Ju'J:::lJl(1.J 

roh tlFi'S~'v111.:1 0.280-0.299 fi1fl11lJ"'llJ1'Jtl'lJtl-:l~"'tlmltJUflfl~ tl~'J:::Wjl.:1 -1.322-2.11 7 LL~~fl11lJV;~';j \I , 'U 

"Iitlh'lltl.:loJm1EJ'I../ 1(i)tJ'SllJtlEJL'I../'J~v1UlJln
" 

?t'1l1(i11 ",n"f1"il1-:1l'J"il,j, b?t~ -Ul1m-VlJ, Lb"~ "'lJ"Ii'J ?t-XI"IUV (2558) 1~Plfl~lm'J-A'~'l../l1tl'JLbn'JlJn1'J,,, .. 
Vl (i)G1tlU Lb uuu-ru L'VIlJl~~l EJfltJlJ~1 b~tJ{~1'v1-rUlJ1 ml(i)f'l11lJG1'lJ'lJtl-:lfltlLVlEJ 11'1EJ1-u'VI~fl m'J'!JtJ-:l1-:1~'J n1'S-A'~Ul, 
'S::UULUtlbb'l../1Vll.:11tlm'S~~tll1'l.i'JLbn'SlJ f'I~~.;Jtlf'ilmlJ~1'v1-rUlJ1~'Jl(i1f'111lJ~'!J'lJtl~fltl1VlEJ~~'l../l~tl~llJVl'l~~ 
fl11lJtJci~n"''lJL~~B(J11~EJ ~~~(i)vi1~'U1'I../\l1'1../1~tJritJ'l../Vl111~ ~1~EJ1b fl'S1::~bb~::m:lfl Lb uu1tl'SbLn'SlJ ~1tJm'JG1~1~ 

'U , . " 

http:1.322-2.11
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!.LU::t2" t1.\,j 88z'l t1.lt1.L~ LRU~t1.L~!.LIil.IA.tURLU'rt~!.LUr3Wl t-!.'mttu!.LU~b11ULl!.lIl~l:'LIA::lLU'!.LULGrtLlIlW\,1 

!.LUWt2!.LU::t2,mt:' ::!.I1!.Lurt~'G~' (OSl.d) t-!.'mt.tU!.LU~IiI.' ULl!.lIl~t-LIA~t:,LU'n.kb1L~ ~GlIl'l~rtG\,jnljp~Lrtb1' 

ru.n., n.GIJt!lIA!.LU~(}fl.l:'!.WrtLll!ln.CH~l!.t:,!.lIl!.LU~~"Lt1.~M.!.LU t-G!.' LRUk!!.LULIAW' (9WZ) ')12 ~a uesns rfj n p P Oll~ 

flo \ t1.l!lLRUk::t2"Wll1!.LULGt1.t:' ~!.I1!.LUt1.~t n.kl1l11J.G w, r,~rml!lr3 r,~~Lrtb11n.kl1n.G~WIA!.LUn.n.~u,r.LnLrtLIJ 

9lAM.,,::m'Lpt1.[t,,~t1.t:'~!.I1!.LUt1.1t1.t1.', ~l!l~~GW,r,~rtGl!lr3r,~~Lrtb1mkl1n.B~WIA!.LUL~n.M.n~~!.LUt2~ t1.t:'~!.11 
• 1\ • 

!.LUt1.1\,1r3!.wlforuu'Wt1.b1L.lJG~'l:'~l!.~rtGfloN~~ L~!.LUL.lALrtL,r.;:~1' Wt:,I1!.l..Ul..Gt-Bfl.l:'!.,m!.rtl..ll!lWt1.b1Lklflo 1 G~1 t1.l!l 

Z8L t1.tt1.L~ Lu~rt1B~kb1IJt-Bfl.WLP.::!.11 G~ t-LrGr,~rt~U ~BlIl't~rtB\'!r3l~n.GIJWIA!.LU~~1m~1t-~n.rl.1mGIJWIA. 

!.Lun.n~Hl.r3~11B,Ll) ~!ill t-kGk' wtl1!.l..Ul..Gt1.t:'~!.I1!.LUt1.1}BlIl' r,~rtBt.lf3 tjpn.GIJWIA!.LU t-BIl.t1.,tpt-Gk}mt:'~!.11 
n n 

!.Lu~m1Lt1.~~!.LUl:'B~'LRU~!.LUl...lA~\ (600Z) JaUJo!g "'if r>jSU!SO)j 'ewe)aeg-S!Jes 'el\o>jLj)~eUV 

l!1~!.LUt1.~~rtLljl...\'lBflon.U1.l..~ 

~~~t2"L~k!ml?:\,j!.l~lLU'r3~l!.\}~!.LUt-Bfl.t1.Cmr-" [t\rtLr,l!l1l.Um r3 tP.~BW, t:,~rtBl!lr3ljp~Lrtb11n.kl1n.BIJl!1IA.!.LU !fl" 

t1.Gt1.r-" ~r3~l!.\}~!.LU~~!.l..U~1 B ~ml!.'~,e.~rtLljL.\'lGflot1.WL~l!1t1.b1L.IJ!.LUt1.r,:' rt~' t-!f n.n." l!1~!. LU L~n.M.r3~~!.LUlm 

Gflo 17Z t1.tt1.L~ Ll"ruLrt;:!.f\t1.r,~L!.WLrt~~n.rl.1mr,:,t-~ UO~)!weH t-Bfl.Lkk!m~;;lLU'rtl..l\'!W~n.rl.1',Eo1J.BW1t~rtBt.I 

r3tjp;:Lrtb11n.kf\n.BIJWIA.!.LULt1.It!\~!.LU ~1AM."t-BIl.L~!.Im~~r,LU'l!.l!.lIl!.LUt1.11..!3t1.[t'mLll!lrt~1B~' l..~!.Iml?:~ t:,LU' 

n.kb1L~F~1Il1l:.~rtB\,jntjp~Lrtl!1.mkl1n.B~WIA!.LUl..t1.~~!.LUt-B~'LRU~!,l..Ul...lAjp\ (ZlOZ) ')e ~a suoQQ!9 

nlA.\ t1.\'!l:'BIl.Il.~rtLt:,l!lW~B~'flo111\L,r. 
1\ n " 

!.l..un.kl!1.l..~rtlJ~Lrtl!1.' rtLll!l~rtW"!.111L~t1.~'~1.g:l:'~ ~t-Lrcml;mLt-,EoW;:~"ruLfl.W~'~t-Gfl.n.krt(m~t1.r,:,nlA.\ n.l!l 
• 1\ 

t-Gll.ll.lJrtLtl!lW~!.lIlLrtn.kl!1.L~}GLtl' t:,~rtGl!lnt:,jp::Lrtl!1.1rl.kl1n.n.,1n.BIJl!1IA.!.LurtW1'!.111 L~t1.~'~1l:'WIJ1mLt-floW;:t211 

fuLfI,W~1~r3l!11rtW"!.f\ll:'Gll.rtlJ~Lrtl!1.mLtl!lt1.t:'::!.I1!.LU t2 ~;;t2"flott-~t2WIA!.LU ~~alJwOJ'~e)sLjl'MMM/;:d~Lj 

~Q.\n.~nLIA.t1.L~W~'}BIA1t1.~B~rtB~'UU~ B~'L~l' UIA.~ UlA.jp\ t1.Lt-,EotLflo,lj!.LrtLIJ f3lAt n.l!lt-Gfl. 

ll.~rtl..tl!ll!1~!.WLrtn.kl!1.L~ }GW, t:,~rtGt.lf3t:,jp;;Lrtl!1.1rl.k~n.n." n.Gb!WIA.!.LUrtW" !.111 L~[juL!.l1r3~~!.LU~t:lt1.Ll:'floW;:t2" 

fu LfI,lf3~'~r3l!11rt!. U"!.f\1~~t1.t:';:!.I1B~'R-lt-G~l!1IA.f\\ f}.~Lt1.It!\~~rtW1'!.f11L!\t~11n.Lt-R-t!.LUB~~Ly.W~l:'~n.rul..l!. 

l..~t-G~un.rl.11rl.GIJWIA!.l..u\,j\}l!lIA.'R-tf3l!11n.n.~!.n.Gb!l!1IAl:'~l~" rtW11!.111n.r3~1!.Lun.ldHd LRLU',Eot ~ftBflot1.l..~!.LUl!1~ 

!.Lun.ln.n.~!.n.r;:1 lOSA\N~t1' ~~GQ,R-t t1.,e.l!l'~M.I1G11rl.~1rl.m111~t1.1t1.~l:'LklJ nlA\t1.l!ll:'Gfl.Il.~rtLll!l~~!.lIlLrtn.kIil.L~ n 

}BlIl1t~rtGl!lr3t~~Lrtl!1.1rl.kl1n.m1rl.GIJl!1IA.!.LUrtW1'!.111 t-~l!lWrtb1rtLljL.\'lBE-B~b1 O£'O L~UL~Ll"Ul:'tm;;ruRu~rui:l 
Ll.Iru Lrt::!.I1!.l.. U t-Bfl. n.LK!.lIl Lrtn. G ~l.I' WL ~t.!rtL tt.! G rtmGIJ~IA.!. LU 1Il ~!.LU lAo ru U1 Wn.b1LU r3 Wl n.BIJWIA.!.LUlIl~ (17 ;;~1' 

. "P "Pj'\ _'.0 ... t\ 

JPtLl" ruLrt~!.f\~t-~" ::ruRu~rul!ll..~t-f\l!1." L~ ru ~1J~t-1J1e!1AmlJ!.l..~Ll"~1.l6'11t W11Bflortl..ljL.\'lBfloUG~'!.LUn.kIil.L~~rtGflo 

n.1;'LrtL~IiI.t1.G~!'l..Ut1.tn.~WU l..l!.~t~t-~" ::ruRU~ru~Lf"rul..rt::!.I1!.LU~ t';1R-lr3~ll1\ ~11BR-rtl..llL.\'lBfloUG~'~)f (£ 

(dV3) !Jo!Ja~sod e papadX3 !.LU£~r3t~ n.G~WIA.~l:'BIl.l:'t'l";:rt.H;l.U~rui.!l..l"ruLrt::!.11 (Z 0'0 n.,VL!Am,tprt~1t-t:l11
. . " ~ruRU~rut.!Ll"t-r-1iI."L~ ru ~~~l:'~!.I1Amb!!.l..IJL~~~n.,tprt~ml..ljL.\.!GfloUB~'l!1)f n P'l:'~ ~BlIl't~rtBl.Ir3tjp;;Lrtlil.' 1\

n.k11n.n." n.BIJl!1IA!.LUl:'GIl.n.BU ::!.I1J! l:'B~f3~'::t2r3L!.~n.Iil.L.\J l:'~rtt!.~rtGflot-Gt2 L~n.n.";:~"!.LUm.n.~!.UI:'Gt2L~n.n.11 
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I!! 0 	 I GI" v .q I'd d 4,.J
YlWlG'l tlUVlVll1m'Ul"ln'l!fT~1'U1'U 1,085 1'l'U ~U11 n11YlWlG'l tlU u1U L 'VilJl~~lfJF1e:llJYfJL~e:l'HutJ LI'l1tl~lJe:lYl61llJl1(l 

u~~LiltJ.nl1~Yll~~(Pl~lnL'Vi(Pln1~ru'j'tJLL'j''1~nU'j'~~Yl5m~LLa~nmllJmj'Ucil, , 

~lfln1'j'iLI'l'j'1~"''1ltJi~fJ~L~fJl';;tl'lnum'j'~\llJtJl'j'~uum'j'VlIil61€lUU1ULVllJl~~1fJF1e:llJ~lL~e:l1~~ltJ:lJ1 
~u"hnn11Yr\llJtJl 'j'~UUm 'j'Yl 1il61 tlU U1'U L'VilJl~ ~1 fJ I'ltllJ~1 L(Ple:l1 L~e:lUl1'IJ1-&'Vll'l m'j'~n'l!fl LLa~ m'j'~151 'j' ru~'!J, 
G'l1V11umdPin'l!fl~U';hnm'j'~\llJ'UTS~UUn1'j'VlVl~e:l'UU1'UL'VilJl~~1fJl'le:l:W~1 LI'm1L~€l1m 'U m'j'ud~ LiJtJ!:'H'I~lJ~Yl~ 
Yll'lm'j'L~fJ'U~'l1tJ'j'~~u'j'lfJi'1ll LLa ~~~~U'1ll ~ LLa ~1mtJ m dm'j'iU~ouv(n'l!f~ L'li'U ~n'l!f~ n1'j'~ ltJm'l!fleJ~ n~~ 
~ltJm'j'~151dru~'lJ'WU1lnmdYr\llJ'Uld~UUmdYl\il~€lUU1UL'Vi:Wl~~1fJfI€llJ~1L~€l{L~e:l1-rr1\ilflru~n'l!fru~LLa~, , 
e:nm~'!Je:l.:!~\J"W L'litJ mllJ61'!J m1~'11:WLI'\~1 e:nmdu1~L~e:l1~ LLa~m1~Yll'l~(Pl~lmVl~m'j'tth'ULL'j''l LUtJ~tJ 

\J" 	 , " 

.d .q Q, cv 
I'ltltJ'VI 5 n'H)ULL'U1f'l\iln1'j'1~fJ 

m€lULLtJ1~lilmdi~CJ L~e:l'l d~UUn1d'VI~61e:lULLUUU1UL'VilJl~~1CJfle:llJ~1L~€l1G'llV11'umd11il~n'l!f~~ltJ 
'1 '1 "" 	 ",.J Q~ '" ~ .IQ 

'" .¥ .1 .... '" • 1 L Ylfl b tJ ba fJ~ld~tJLYlI'\LLa~n1'j'~e:l~ldLL 'Vi'lMndd'l!fYl 21 'Ue:l'ltJ.,(;ltJnl"ln'l!fl udt1Jt1Jll'1'S tJ ud~ne:lU\infJmLL u~ 

'VialfJ~1'Umm~CJ~n1di~fJ L~lJ~lnn1d~\llJ'tn-rre:l~e:lU(;lllJLLtJ1~~ Vl'1'1!f~ LLa~'l1'U1~fJ~LMcn';;€l'lmlJ~1~ 
'" ~'! .J ..... ~ "'1 1.... "".,j, '" ... ~I.J "'.. '! ';:'1 ....Q

a~Lfldl~VI b'U~e:ltJYl 1 LLa1tJllJl1Lml~'Vi~rui11~'U€l'l'!J€l~€lU bliltl 'lJ'VI~'I!f~Vl'U1L'!J€l(lm U'U'YW€llJdU L~e:l b'Vi blil 

';;€l61e:lU~nl'lrum'WLL~1ul1u~lill-ntJl'l,,~-rre:l~e:lU ~lmrtJ~'lvi1LUtJm~Yr\llJtJ1LLa~m1~61e:lUl'lrum'W'!Je:l'ld~uum~, , 

Yl \il~e:lU LLUUU1U L 'VilJl~~'JfJl'le:llJ~1 LI'1€l{G'l1'Vi1'Utnd1~~n'l!f~~ltJLVlfl t tJtatjG'll'SatJLVlI'1LLa~n1d~e:lald" ~'l~tJ~1 
LLudvttm'U'lltJi~fJd~'l'!Jmwmu'U 5 ~1tJ vl'lndlfJa~L~fJlil vl'ld 

1. 	 ~n'l!f~~l'ULYlflL'ULaval'SG'ltJLVlI'1LLa~n1~~e:lG'lldLW!'ll'1mdd'l!f~ 21., 

2. 	 d~UUmd'VI\ilG'le:lU LL u'UtJ1'u L'VilJl~~l fJfle:llJ~lL(;le:l1G'l1'Vi1Un1'S1~Y(n'l!f~ ~1tJL 'VIfit tJtaVG'l1d~tJL 'VI 1'1 
~ , d 

LLa~mdG'le:lG'l1dLL'Vi'll'1mdd~Yl 21., 

3. 	 Ane:ln1d1-&'d~UUn1d'VI~61e:lU LLuuu1'uL'Vi:lJ1~~lfJfle:llJ~1 L~€l{G'l1V11Umd 1\il~n'l!f~~ltJL'VIi'lLtJlav,. 
.. , d 

a1d~'UL'VIf'1LLa~nTme:lG'l1dLL'Vi'll'1mdd'l!fYl 21., 

4. 	 n1~U1d~'UU n1d'VIIilG'le:l'ULLUUU1'U L 'VilJ1~~'J fJfI €llJ~1 LI'1 €l1~1'Vi1Un1d1\il~n'l!f~~1tJL 'VIi'lLtJla~ 

G'l1dG'ltJL'VIf'1LLa~n1d~e:laldLL'\A'll'1mdd'l!f~ 21.,lu'VIlila€l'lH 

5. 	 flrum~'!Je:l'ld~'U'U tnd'VI~l'!€l'ULL'U'UU1\.JLVI:lJ1~~lfJfI€llJ~1L(;l€l{~1V11Utnd1\ilV(n'l!f~~ltJL'VIflLtJtav, 
G'lldG'l'UL'VIf'1~a~n1~~e:lG'l1d" 

1. ~n'l!f~~ltJL'VIflttJLaV~Tsa'ULYlI'1LLa~md~e:lG'lldLL'\A'll'1mdd'l!f~ 21., ~1nn1d~'lLl'1d1~'" 
e:l'lAtJd~ntlu~n'l!f~L'VIflL'ULaVG'lldG'ltJ LVlI'1LLa~md~tlG'l1d LL '\A'll'1mdd'l!f~ 21 L ~tl1m~eNfhJd~ne:lU~LU'U~1LL'VI\J~ 
~ a\ilm1lJr31~tltJ1\Jn1d1~ dllJ~'la1lJld(lahHfI~€l'ln€l~nmd1~fl~ LL \J\JLLUUL~€ln~mU ~u11 tJ1m 'Um~ 
'VI\il~€lU LL uu tJ1U L VllJ1 ~ ~1-&'d~UUI'l tllJ'Wl Ll'l €l{ L -rrllJ 1'li 1 fJ1\Jmd'lJd~lJ1 ruAlmllJG'lllJldmLa ~n1dA\il L~tl n 

-U€l~€lU L\il fJ nd~U1\JmdAltJ'J rum.:! fltllJ'W1 L\l1tl1~~'li'J fJ'Yh1~n1dtJd~lJl ruA lnmllJCl nQ)€l'l'!J€l'lfl~ LL'U\Jm1,. 

http:U'UU1\.JL


" " , ~LU~r'm.Lt-nLW88~LUn.u-t Lrt~tn.n!J.' ~1At-~n.8~l!lIA~LU n.kL]o1~~~r-m]oLfb~I!.n.n.~!' ~t,j t,j n.t.J.!ln./cm~!'LUn.Q1 

" " IJ~mn.~!'~L]o1I18~n.Jja.1~1At-~~LUn.t}'L~t-8~n.t,jUlAn~~!;'LUn.tt-LrGt.~ft~U n.ra!J.'~IAN;!!'LU n 
~'11"t n.q~ 17 n.Q'UIJIJ 

t-[1'1 l..n.G!Jl!lIA!'LUn.n.~!;'Ln.~~~~', n.n." UIJ8!,LU ~lllLfbfb~[1H1.U~U,t1l!l~Gt-81l. I Z ~~!;,!;,t.l!l!zlt-~"!;'LiJ8~!'LU~~11 

ItlIA1I1~!'L~~1:21n.16!1AmL1"~~U~l!l~!'LUn.kIt1.L~}1J1ll't.t;;trt86!~t.~~Utlt1.mk~n.n.,m@l!lIA!'LUn.n.~!;, 'z 
n.~M.,Gon.@IJ]ot-~t,jLn.~~!'LUt-IJIl.n.lJllln.,GoM.t 0 N3~'~UtUM.11L~!;'LU}1J1ll1l:L!;'LM.L~ 

n n 

~~n.1J~8]on.krt8ra~ (17lOZ) SUe4) pue !1\1' t-81l.~~~M.Lt-n.yw~mp.1 ~tM.~ 0 ~'1t-~Ut1.1'L~!'LUL~~~n.lJiJG]o 

UG~'~~" n.1:2l!l~um'L~!'LuL~~~n.8iJlJ]ol!l~Llm~~Df1l!l1 (L lOl} W!>l pue Ja>jeg t-81l.Y.ruU'H-tUIJ~1 um1L~ 

!;, LU }1Jl!l' l:U.LM.L~ULI!.n.IJ~8]oM.LlJ ru ~Lru!;' L~~!'LUn.t.~ n.~n.E-~Lrtlt1.1n.k~n.n.,mG ~IJ!]ot-~6!LM.~~!'LUM.W~W . n . 

r'ltL~ut-~}lJllilt:LtLML~~~n.8iJlJ!}n.krt8ra~ (nOl) U!X pl.le oew ~~" (vIOl) Sue4) pue !1V 
.. f\ 

t-GIl.f1~~n.Lt-n.y w~mp.' L~U~U,t1t-8Il.lj!'LrtL~rtLU,j~ LIAL){I-8~W Lnn.IJIJIJ]o!]ot ~~" L~U~U,t1t-IJIl.n.L~n.~krtLlt,j 

n.GiJM,!'llllJ~1f1L~n.IJ~IJ]OH-t!,LU t-IJ,!.tl~ f1~~!'LUt-IJIl.Jlt-~~!'~~l!l~rtLl!lt-!,lflM.LlJru l!!~~n.@iJ8]on.Q' IA~IJ ~ 00'£+ 
f\ "', no 

L~Ut-~ ~~" 00'£-L~UL~UL8rtLt.t,j}8l!l1 ~L!;'LM.L~[!~n.8~8]on.krt88rl~ ~~ra~l ra t.~~U~l!l~L~~~11 ~U~l!l ~t-!J 

ULrlrtLl6!}@1ll1~L!.LM.L~~~n.@iJlJ!]o~~L!JUIJ~1~~1' U~It1.n.r;1}1J1ll1~L!'LM.L~ruLrt~!.r.!'LUt-@I1.M.@~6!'l!lL~t,jrtLt.t,jL~ 
.. 1\ (\ .. 

UL~n.@IJI1.M.LlJrut,jLru!.L~M.f1~U:1 ~Lrtlt1.1 n.!'fl.n.n." n.1J 1J8Il.N~6!~Ul.,GM.'M.LlJruWrtlAn.IJ~IJI1.UIJI:2'l!l6!~LU " -n V(I ". 1'1 -I "P 1O'f" II P'"

'" , ( Z'Z lJ]olX-M.tt-l!l!J"l!l8~'~~8L~) l!l~~L.(3M.ft"t-IJ~UljrtLt.t,j[!~L~ruLrt~!.~~l!lmlUIJ~'t-~t.~11~um]o~t 

IJ~' (UO!~ewqsa p0Ol..j!1a>j!l WnW!XeW) l!l~t-~~tr.tM.QmLlt,j£~8l1"ruLrt~~r.!.LUULI!.Lrt~mmyw~m8111L~ 

I:2ft8]oUL~Lrt~~l!lml~~~"t-81l.l!l~t-~ p004na>jn-SO) L~f1l!ll tJl n.@1J l!l1A!'LUL~U8~m~1t1. fttlJ~lt1.M.yM.IJ~1t1.1 

n.~~l!lml Z ~tn.iJ~~~mlL~~ psa~ O!~eJ-poo4!la>j!l) ~tr.tM.!;}mLlt,jn.l~L!.l!l~n.lJiJl!lIA!;'LUUL~~tLru!'L~~ 

lj~LrtLiJ~l!lml Z l:2l!lmlt-L~It1.~!'n.~UrtI:2Ut-IJ~6!l!l@rtLlb!n.n~mf1~r.'!,LU W~'t-Lr1Jt-8 ~WLrlrtLW}IJl!l1 l:L!'LM. 

~l1"n.IJU~!'r.t-~ ()d1) }1Jl!l'~L!;'LM. 1 n.mm@I2IJ]ot-IJn.iJn.IJl!l~l!lml~I:2" Ut1.11L~~LU}8l!l'~L~LM. ~1:21'UWrtLLb! 

}1Jl!l'l:L!'LM.f1L~n.IJU~!'r.t-~ ()dZ ) }1Jl!l'~L!'LM. Z n.mmlJlJlJ]ot-8n.iJn.@1ll~l!lml (Su!ssanS) Ll!l1!;'LU}IJl!l1~L!'LM. 

~1:2" (UoqeulWlJJSlP wa~!) Ut1.11L~!'LU}IJl!l1~L!;'LM. (A+)nJWlP wa~!) ULf1rtLL6!}IJl!l'l:L!'LM.nL),'ln.IJU~!;,r.t-~ 

()d£ ) }8l!l1~L!;'LM. £ n.mm@iJlJ]ot-IJn.~n.IJl!l~l!lml ~11),'lt (UOlPunj Jq.SlSO)) ¥U~!J~~1M.E-Yt-M-r.~M.1..81J~tn.rJ~1 
rtnMm1 ~l!lmlUU~'~'ruLrt~!,n1An.1J!,:mr..!,IJl!lmL!;'LM.n.L,M.Ll!rtLl!lrt~U £ n.n 1U (HH'm1l1n.~~n.M.' Q.' rtrJn.IAn.@iJlJll. '=" " L, llitf"' fI.. b 0 I I; I'" \.-: in ~ 't:JI' F 11 

t-1JM.iJn.IJl!l!'LU~l!lml L~11r.t L~Ell!ll ElL),'ln.yt-L~Ul!l11 ~t-L~}81111 ~L!'LM.L~ruLrt~!'r.!'LU~~~trtlJrM.yn.@~1t1.1 

ftt~n.lJiJlJ]ot-IJn.iJn.IJl!l~ LU 1:2l!l1 rtl ~Lrtlt1.mkr.n.n.1mlJ~l!lIA~LUIJ~ULrtt-Lr8fb~Lf!IALn.IAn.~n.8iJlJ]ot-8 M.~n.8111 

!'LU~W'rtl n.lJiJ@]ot'~6!L]o1 M.LlJru ~~~n.IJ~IJ]oW~t-~l~11 n.IJIJIJ]ot-IJn.!Jn.@l!luuQFl.blAH-t ElWl n.lJiJlJ,Qot-IJIl.M.LlJru~ 

~:;L!;'6!1 ~Lrtn.8lf)!.LU1:2 r1L,r.1J~1H-tN~~~IAr.t n.1J~IJE-L,r.!. LU~L~"WM.It1.L!J ~~Lk~t-!.6!1 rtL III n.G IJIJE-t-Lk~G~1 

(1 ~n.m~n.tGn.!J1Lfb~~L!'b!1t-»!'LUULl!l!ln~1~~rlL!.) (UoqeJlunwWm uoqeWJOjU!) 

I!llA.m~!.LIU.L~(!~~LU"S (UO!~en)eJ\a uOl~eWJOjUl) I!llA.m~!.L~n.~':;!.~1LU "17 (UOpeJSa~U! uoqeWJOjU!) 

bllA.m~!.L~!.LULru!.I\~LU"£ (waWaSeuew uoqeWJOjUl) I.!lAm~!.L~!.LU~l!1LU "Z (N!)!q!SSaJJe to 

UOlleWJOjU!) bllAm~1L~r:-~L~'!'LU"~ ~1'),'lt n.GU~!'f\Jlt-8 S' ~lllLfbfu~~LFl.U~U,tbW~t}t'1J1l. rz ~Fl.!'!'Ll!l!zl 

t'f't11!'LiJlJ~!;'LU:;~111.11AmiJ!'LiJ~~ln.16!1AmL),'l~Fl.U~l!l1-!;'LUM.tn.8U~!;,r.¥t-G),'lWtL),A n~rt~1~~~~t-e:m tn.G!Jl!l1A 
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2) ?I'h~'ll(i)oUtmB'U "1~i''U'll(i)oUv?lv'U.rr'ULL~n ~l~CJ~v.:J~ILU'Um~~(i)'ll(i)oUv?lv'UHrimJ"'J'mUI
" , \J , 

il.:J,r'U~\I~B\llh~'U'U~H'''IWr'U?l11.:JoUB?lB'U1 'U.rr'U LL ~n l(i)CJoUB?lv'U.rr'ULL''in v~ii~I'U'J'U~.:J~'U 5 oUB LL~~f1'JllJ 
" . 

f1~v'Uf1m.l~llJL;:jvvnVifh~'U(i), .. 
. 3) n1~V1(i)?lB'U ~1V1i''UWJlv~n1~'Y1(i)?lB'U''iJ~iiB.:Jri\h~nB'U~~n~LL?I(i).:J1~LLri 'll(i)oUB?ltl'U~, 

~?lB'Ufh~\I~1Lu'Um~V1(i)?IB'U LLrt'U LLG1(i)\lG1m'U~ Ltrm/n~n"lJ 11l'l v~1.:J1'U m~l~CJ nl~.:J~1 LU'U n 1~V1 (i)?lB'U oUtlG1tl'U" , 
LL~~l1l'JL~Bn~I~~'UoUB?lB'ULL~~~.u1) LL"'~~~CJ~L'Jm~I~i''Un1~YhLL'U'UV1(i)~B'U l(i)CJii~'J'U~~lri'1! ~v 

likelihood 

- n1 ~ri(i) L~vnoUB?lv'U ~1V1~'Un1~v 1)nLL'U'U~~'U'Un1~ L~BnoUm'1)'U"I'Vf~'U n1~1~CJt1 H~'lli1 
fl'JllJ~lri'1!~.:J~(i) (maximum priority index: MPI) 1'Un1~L~t:lnoUvG1v'U~I~i''U.rr'U()(i)ltJ lmI1'Un1~L~Bn 
oU'E1?1B'Uii n1~~(i) LL U\I f1~.:JoUB?lB'U mlJ~1 rll'Ul"iJ~ILL 'U n (a-stratified) rn'Uf)lJm~LtI(i)L~JCJoU1)?lv'U (exposure 

rate) ~'lCJlfi Sympson & Hetter LL"'~m'Ul"llJLdB~I'll'E1\1LL'U'UV1(i)?lB'U (content balance) 

- n1~~~m'lV1(i)?lB'U ~1V1i''ULnru'Y11'Um~~~n1~V1(i)'''B'U~I'Vf~'Um~1~CJf1f.:Jt1 H n1'l~~l(i)CJ 
~\Jl~ruT'innf1'JllJf1m(i)Lf1~1)'UlJlm~I'U1'Un1~1(i) ~\I\J~CJ~n1~V1(i)G1 v'UL~ vf1'JllJf1~I(i) Lf1~ v'UlJ1 mlilU1U m'll(i)

~, ~ 

iif'il~1 n11~nl'Vf'U(i)11 lfim'lt1LiJ'Ulfi~ilCJlJ1-UlJln~?I(i) ~'JlJn'U nl'W~l(i)EJnl~'U(i)~I'U'l'UoUB"'B'U ~\I\J~CJ~n1~" , 
V1(i)?lB'U djmil'U'J'UoUv?lv'U ~.:J~I~fhmJ(i)11' 

4). n1~~ICJ\llU~~n1~V1(i)"'B'U ~1'Vfi''U'lICJ.:Jl'U~,mnl'~V1(i)?lB'U\J~LL'''(i)\I~'''n1~~'E1'UoUv?lv'U~.:J'VflJ(i) 

l(i)mtl LL 'U'U~ltJ.:Jl'U&.l~ n1 'lV1(i)?lv'U LL U.:J'il tl n L U'U G1v.:J~ 'l 'U1~LLri n 1 ~~1 EJ.:J1U~I'U'l'UoUv~~LoUli''U n1 'lV1(i) "'1)'U~v'U 
" " 

oUv?lv'Urtn LL~~~(i)1'ULL~~~ v.:JfltI~~ ntl'U LL~~~'JU~G1v.:JAv n'llvj LL?I(i)\I"lJ~U5'Uv\l~ ~ nl'lV1(i)?lB'U1 'ULL~"'~ 
" 

1).:JfltJ'l~n1)'U 

3. riiivm~1-u~~'U'Un1'lVl(i)?lB\J1~'U'Unl'SV1(i)"'B'ULL 'U'UtJ~'UL'VflJl~~'JtJf1vlJ~'J L~v~~I'Vf~'U n1~1(i)~n~~
" ~1'U LV1 f11 'U1~ ~?ll~?lULVlf\LL~~n1~~v"'I'lLL~.:JMn'l'l~~ 21 ",11.:J~UL~v1"x~L~CJ'JoUv\l"'llJl~rtH~~'U'U.,~

" ~~ul~uMB~I.:Jrtn~v.:JLLU.:JvvmU'U 2 ~'J'U 1~LLri riiiBn1~1-u\lI'U"I~i''UeTIoU,:n'UvhhJ (user) LL~~rinvn1~1-tl 
'\J \J \J \J 

\ll'U~I'Vfi''U~~(i)n1~~~'U'U (admin) l(i)tJ~ riiiBn1~H.:J1U~I'Vf~'Um-U\lI'Uvi''l1tI ii'lltJ~~L~CJ(i)L~E.nn'Um~
" "V 

~.:JVI~LutJ'U m~LoUl1-u.:J1U~~'U'Uf1~\I LL 'm LL~~ nl'~~1 tJ\llU ~~ n1'l?lv'UL~e)YhoUB?lv'U f1'l'U~llJ L~B'U1'U ~'JU~iivm~ 
" 1-U.:Jl'UG'il~i''U~~(i) n1~'l~'U'Uii~ltJ" ~LBtI(i) L~CJ'Jn'U nTH.ul~~~'U'U m~~(i) n1~.uv?l v'U n1~ LLm'U.uv", v'U m ~?111.:J 

" " 
'll liloUmm 'U n1 'l~(i) n 1~?llJ1:Un LL~ ~ n1~(i) 'l1 tJ.:Jl'U~ ~ ni'l?lB'U'U'EN?llJ1:n n , " 

http:LL~~l1l'JL~Bn~I~~'UoUB?lB'ULL~~~.u1


n.l!l~~ L poo8s0 u1.'mL~l!l1!:'Lu!:'~utE-t~l!l1 (saQ!1lqede) 

Wa4SAS) n.n.:;~t-Gn.lH.LrtL~rtLu,rs ~m' (8u!UJea) kM~'~LU 'v (uo!:)ewJojul Wa4SAS pue A80)ou!wJa:) 

n.n.~~le!lAm~~L~~~"Y.M.,l.!L~~t~LU'£ (UaaDS) G~Lr-1tl. '6 n.n.~~t-GIl.~I1.~rt»grtrtl!:,M,LlJ 'I ~n~lI1.L~ S ~tGM, 

t-~rtLC.6!nt:'~~rt n.G~DI1.~'~M.Lt-~WU L~n.GIJl!lIA!:.LU n.n.~~~~I1.t:, ~~rt!:.LUn.~rt l~ (A)em:))e) t-G~U~rtLl6! ~~" 

(A:)apdoJd) rtiJ~Lrtltl.mLU.l (A:)!1!q!seaj) ~lrtlM.~mLl6! (A:)!)qn) ~n.~l~~rt~t!:.LU ~"!Pl n.GU~~f1I;lt-G V I1.lI1.L,t!

I1.CS1 ~~rt~LUI1.1LItl.Gt}1~l~n.GU~~rt weaqawn:)s t-GIl.l!l~c.n.'mL~M.L~~~Lrtt-~n.n.1mn.~!:.nG'~!:.rt!:'LU2-t n.G~l!l1A 
" 

~LUn.n.~!:.M.G1~!:.rtn.n.~~t-GIl.M,LlJm~ ~~Lfufu&rtLI'I.U~Ur-~~GN31l. 1Z ~R~!:.l~klt-~"!:.LiJG~!:.LU:;~"kllAm~!:.LiJ 

~~1n 1 \,IIAmL~~l'I.uk\l!l1!:.LU n.kItl.L~}G(j)1 l~rtG6!rK~:;Lrtltl.1 n.,Wn.n. l' n.G~l!lIA!:.LU n.n.~!:.t-G Il.M.LU'rul.! 's 

11.~t-~ULrtM.LU'glAg~!:'f1~~t~ 

!:.LiJG~!:.LU~~"1e!1Am~w,~ ~~1M.16!1AmL~~I'I.Uk\l!l~!:.LUn.kItl.L~}GW1C.~rtG6!~l~~Lrtltl.1 n.krtn.n." n.GiJl!lIA~LUn.n.~!:. 

t-trtn.krtLrtL!1,G~1~n.111~!:.f1n~' ~1e!1Am~!:'L~~ttG2-~Wt LJ.A :;~" ~n.n.:::!:.n.G~~l~W!:.LUM.r;' t-~ LRU~Ur-l!l~mn.~ 

~tt-G~l!llArtl ~l!l Lfufu&rtLI'I.U~Ur-l!l~tJ.t-Gf1. 1Z ~1'I.!:'!:.c.~Ie!t'~" !:.LiJG~!:.LU:;~111e!IAm~!:'LiJ~~111.1\,IIAmLJil:;I'I.Uk\l!l~ 

~LUn.kItl.L~}G(j)K~rtG6!f3C.~:::Lrtltl.mkrtn.n.'mGiJl!lIA!:.LUn.n.~!:.L!1.!:'LUI1.~' 2-tN! ~l!l1Af11~n.n.~!:'L!1.!:.LU 'v 

-£L

http:n.n.~!:'L!1.!:.LU
http:n.n.:::!:.n.G~~l~W!:.LU
http:n.G~l!lIA!:.LU
http:mL~~l'I.uk\l!l1!:.LU
http:n.~l~~rt~t!:.LU
http:n.GIJl!lIA!:.LU
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(fll'l~<nJt.llofflJ~lJULLn~f'l«'lofflJ~t1U1Vl~fl\;~ 

~lt.1LVlf'lL\JLn Ej~l'l~\JLVlf'1"l ~mm'l fh.J'j~ fltlU) 
u .I~ 
'tJ'U\'1'UU'IllJ 

"l11J111'f'l\iin 

m'l1Lm1~'" 

';;'Uft'UUIl1IIJ 

'Il~~5m~ 

'il:UU n,.'Vl91 ft £lULL\J\J 

tl1\JL~lJ'::~1[J 

fI£l)JYl1L,,'Uid''''1\Jn'~ 
1f1lin~::ti'lJLVlfl1lJtft1i 

ft11ftlJLVI fI, 

1) m'lft~'Il:autJlJ 

2) nT'lil71~'1/Vl';;'UiI'UU 

3) m1V1Vlil£l\J 

- n1'ltl'l::lJiI1JI'11 

1'I111Jil1lJ1'1(1 

- m,.fii'(/IL~t)n"t)"'t)u 

- m'l~~m'l'llVlil£I\J 

4) nl'l'llfJ~llJ~ftnl'l 

VlliliI'UU 

5) nl'itl'l::Ljj'LJ':i::u\Jm'l' 

Y1VlftUU 

'jZUUn1'j 

'VI ~Ultltmuu 

tJi'u~"UJ1:: 
" fl1~ 

fItJ1J'th ~91 tli 
~1'V1i'Ufl1'j'rfi 

... " 'VIm~ZVl1U 

b'VIfllUlnV 

" .,. ~o IV IV

bVllJ1::m~fltllJYl1bVltl'j~1V1'jUfl1'j1 fl 

~fl~::~1Ub'VIfllUl~~~1'ji1Ub'VI~" 

- t)'i'iIlU'idEJ'tltJ ml)J~tJ'lJ1U1~ mllJ 

L';1lJl::~lJ LLn::mllJ~f1~tl'l 

(The Joint Committee on Standards 

for Educational Evaluation (1994) 



lZ IARM,t,W!tlN111~L~B~
F F" I 

.t,Lu:::m'ltJ\;\,m~.t,L~~~lnll!l\;\,mL~:::gu~I!ll-n.n.m'L~~.t,LUrb~~GH>l~~'~~~~nL~~~m,L~UG'LgUk! °1 

lil~t~LUn.n.1LW~LUf1.BWrtrl. Z·! #'V 'a' 't;II 0 ,.,. 

" 

n. '" 
(aseqefep aU!1uo) r-~\nG(mrtGH>n.L~~m' 

i:'~~~L~UB'UL~LrtrU,.t,rbU,lilWlld\;\'1:::.t,IUL~~~"rW.\ldlA.1 ::.t,fl.n li:'~~l!lLfufu~.r1.LgU~U,t1l!l~Gi:'Gf). rz ~g.t,.t,Ullld 

t-V'11WJG~.t,LU:;~11ldlAm~~L~~~ln 1l!llA.mL~::P1.U~Wl.t,LUrb,V t-BJ:llil~,~ra~~nLi:'::~m,L~UG1 

'" ~ItGR-t'~!tt'1 r! 

1\ 

mw ~rtBfl. 
.-... '" " 

" n.
~~L.t,W1 ~.t,LU::~mmGH>rtt,~rbt,.t,rb ~1.t,LU lil~~.t,LUn1.n~B~t-G~W1 ra~~.t,LUnG'L~~LUnBWn8" ~rtBJ:i:'~V1.11 

N~fl.~ra~1::I:u~L.t,k!lilWl ~wLfufu~fl.LgU~U,ttW~QL'Bfl. t Z ~P1.Ut:.Wldi:'V'".t,L~G~~LU::~1'!t11Am~.t,L~~~ln 1 WlA.1 

1'1L~::gU~wl.t,Lunl~,C1gfl.~!l:1rtLlilG~nV1.L~.t,Lu (Z ~~11 ~wLfufu~f1LP1.U~U,t1W~GN~f). 1Z ~g~.t,t,l!l!tlt-V"1 

.t, L~B ~.t,LU::l:mld lA.m~.t,L~fil~lnll!l1AmL~::gUIAi:'Bf).n.GU::~f1l!li:'GV1.~L~W1 i:'l::!.t,LU ~I'l ~~1'N~f).WU1 IAra~t,nLi:' p ~ 11 ~ ,,, rfIo 1'1 fOf"l"Db 

::~11.t,L~UB1LP1.U~.t,LU n B~ nBlIln,Qo Z raB~.t,Lunw::wrat,~n.Bu:::.t,f1ra~l ~l!lLmm~f1LgU~U,t1l1l~QN~fl. 
" 

~l!lLfufu81LPl.U~U,ttl!l~Qt'Gf). !Z 

lA.Pl.!.~c,(jIll!!t'1t1.11.t,L~G~!'LU::~'1!t1lA.1n~!.L~lil ~lnl~lA.mLl!l::R.UlA.l!lC,!.LUn.' n.GU::!.f1~N~Ln.~M!.LU ! lA.::lil::!. F' I f' ~ IS '" I"D it P I"D P 

.?t-~lil~~.t,LUnQ'L~£~i:'Gf).Wlil ~1~~raL.t,k!~ra~.t,:; ~~11lilWl 

~lIlLfufu~f1LR.U~U,t1l!l~GL'Bf). rZ ~g.t,.t,t,Wldi:'V"'.t,L~B~.t,LU~~11!t11Aml::!.t,Lk!~~ln1WlA.mL~~gU~ 

I!l~.t, Lun.kIt1.L~}C~lIl1 t:.~rtBl!!ra t,~~LrtV1.mkfl.rbn.1mBk! ~lA..t,LUn.n.::.t,M.LlJrui.! n.B !J~t,.t,lIl.t, LU ~~::ra~.t, 

~li:'B~WlAfi.\ ~wLfufu~fl.LgU~U,ttl!l~GN~f). rz ~P1..t,.t,t,lIlldi:'rt11!.L~B~.t,LU~~11ldlA.m~.t,L!J~~1n 1 WlA.1 

nL~::gU)t\W~.t,LU n.kV1.L~}BlIl1 t:.~ItBl!!ra t,~ ~LrtV1.1n.kfl.n.rb11n.Bl::!~IA!.LU n.n.~U,r.!.LU 17 ~~lil~.t, 

~lIlLfufu~fl.LgUk!U,ttl!l~Gi:'Bf). rZ ~R.!..t,t,lIlldi:'rt11!.L~B~!.LU~~11!t11Am!J.t,L~~~ln 1 WlA.1 

nL~~gU~~l.t,LUn.kV1.L~}BlIl1 t:.~rtBl!!ra t,~~LrtV1.1 n.kfl.n.n. 1mGIJ~lA.~LUrbn.~~Ln~~.t,LU I{: ~~lil~.t, 

~l!lLfufu~fl.LgU~U,ttlll~Qi:'Bf). tZ ~R.t,.t,t,lIlld~V'11 

!.LIJB~!.LU~~"1d1A1n~.t,L~~~lnlWlA.mL~~P1.U)t\W~B~1n.B~G~i:'~l!!~~"n.B~GJ:Lnf'Cll~.t,LU Z ~~ra~~ 

~lIlLmfu~f1.LRU~U,ttlll~Qi:'Bf). rZ ~g!.!.t:.l!lkl 

L'V1.1H,LIJBIJ.t,LU~~" IdIA1n!J.t,LIJra ~lnlwlAmL~~gUIAWt,!.LU n' n.BU ~~f1.l!!i:'BLn~M..t,LU r lA~ra~.t, I F" pc.,.. I'b"" l, , nt f"' 

B~ ~lil~.t, S" nr;1lJGGUn11L~ 

ra~~.t,LUnG'L~~\ ,,~l!lLmfu~fl.LgU~U,ttlll~Qt-Bf). r2 ~P1..t,!,t,l!lldi:'V'" .t,LIJG~UU~~11ldlAm~u!J~~ln 1l!llA.1 

nL~~gu)t\~~u UrbkIl1.L~}B lIl1 t,~rtBl!! ra t,~ ~LrtV1.1 n.kfl.rbn. '1n.B!J~IA.t, L U n. n.::.t,,, L'G~1ra~~.t, LU 

http:IAWt,!.LU
http:11!.L~B~!.LU
http:11n.Bl::!~IA!.LU
http:1n.kfl.n.rb
http:N~Ln.~M!.LU
http:n.GU::!.f1
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2. ~-!lLml~~e:J-!lrltl'.J~m)'Urn'.Jl~Vln~~~huLVlli11'Ul~~~l'.J~'ULVli'lLL"':ml'.J~v~l'.Jbb""-!li'lm'.J'.J~~ 21 

3. '.J~'\.J'Wtl1~'lle:J"lv"lrltl'.J~ m:),IJn1'.Jl~Vln~~~hubVlA1'U1~fhnm'ULVli'lLL~~n1'.J~tl~l'm"""li'lm'.J'.J~~• 

4. ~i~t1~hLD'Unl'.Jtl'.J~'ll~L~tl m1~~vUml~f1n~v"lbVll.Jl~~l.J'llv"lv"lrltl'.J~ ntlUbLm~DlIllJ'llv"l n1'.J 
~ ~. 

l~Vln~~~l'ULVlf'll'Ul"'~~l'.J"''UL'Vli'lbL'''~rn'.J~v~l'.JLL''''-!li'lm'.J'.J~~ 21 

5. ~~vhlm-!l?!11.:Jv"l rltl'.J:meJu LL~~DtI1l.J'Uv·mU'lJ1~1~Vln"cl~~1'UL'Vlf'l1'U1~ ~"'l'.J"''ULVli'lLL"'~ rn'.J 

~v~l'.JLL"".:Ji'lm'.J'.J~~ 21 L~mU'ULb'lJUbLt:-J'U1'W rn'.J~-rl-!lifJ~fJu1'U'.J~t1~~ 2 

LL UU\J1'.J1~~fJU'.J1t1n1'.J (Check list) b~v~"lLml~~v"lrl'J'.J~ne:JU'llV.:JVln~~~l'UL'Vlf'll 'U1~~ 

~l'.J~'UbVli'lbL"'~rn'.J~m~l'.JbL"""li'lm'.J'.J~~ 21 '1JfJ"lD~(J1'1!nPin~lmqJf\j1\1\~ 1ii'.:J~1m.h-31'Um'.Jl.:J 3.1 

(911'.J1 -3 3.1 ~1fJ ~ 1"l bL UU \1\ '.JJ~ ~fJU'.J1 tI nl'.J1 'U f"l1'.J"-3 bA'.J1~t-1 tl-3rltl'.J ~n vU'llB ·:I'VIn~::: ~1'U bVlf'lb 'U1", ~ 

~l'.J~'ULVli'lLL"'~rn'.J~eJ"'l'.JLb""-3i'lm'.J'.J~~ 21 '1JfJ-!lD~(J1'1!nPin~ltl1qJf\jl\1\~ 

eJ.:!rlth:::n v'U'!J v·n1n'l<!f:::nl':rfL'Yi1~'U L'VI1i11'U1~~~l'Ht'UL'VI f'l 
LL~:::nT':i~m;t1'.J 

~u~LLIJi.:j (W.fl.) 

A 

(1999) 

B 

CXXXX) 

C 

(YVYY) 

rnWUln.:J (Access) ./ ./ ./ 

rn'.J~~rn'.J (Manage) ./ ./ ./ 

rn'.J\!'.Jrulf)1'.J (integrate) ./ ./ ./ 

f)1'.Jtl'.J~LiJ'U (Evaluate) ./ ./ ./ 

f)1'.J",h~~'.J'.Jrl (Create) ./ ./ ./ 

rn'.J~fJ~l'.J (Communicate) ./ ./ 

rn'.J'.J~u (Define)• 
./ 

f)1'.J11"lbLt:-J'U (Plan) ./ 

rn'.Jvil"ll'U~d:Wfl'U (Collaborate) ./ 

rn'.J1Lf'l'.J1:::t-1LL"'~f11'.J~~~'U (Reflect and judge) ./ 

c4 '::"0..1 d d t.J V ~ f'"al IV 1.1 

1) nl'.Ji'ln~lbe:J n"'l'.J bL":::.:J1'U1~1IV1bn1l1'1JfJ-3 bb~ :::e-m f)1'H'I-!l bA'.J1~Vlv"lA u'.J:::nfJU'lJv"lVl n~~~l'U 

bVlflb'Ul~V~l'.J~'UbVli'l bb~~f)1'.J~e:J"'l'.J Lb""-!li'lm'.J'.J~~ 21 '1Jv.:JD~\1\'I!nPin~ltl1qJ,\!1\1\~ 

2) f)1'.JnlV1'U~DtlllJL:U.:Jtl5u~1'Urn'.Jl~V(n~~~l'ULVlAb'Ub",V"'l'.J~'ULVli'lbL"~rn'.J~B"'l'.J LL "".:Ji'lm'.J'.J~ 

~ 21 '1JB"lD~\J1,rnPin~ltl1rurul\1\~
" " 
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.. ~" 1.5 n1~1bFl~1::'VI"l.IeJ~~ 

.Q ~tJ ~ ~v I f'JI dcto ~.Q, 

1. fl1'i1LI'l'il::v!'lJeJlJm-u'l~rumyj ~I'ILLn nl'i1LFI'il::V!LtJeJv\1 (content analysis) LyjeJ1Lfi1'n::V\ 

eJ'lfh_h::ntlu'lJeJ'll1n~::v11tJLVIi'lltJ1~Eh'11'i~'I..I LVIP] LLf!::fl1~~tl~l'iLLlA'li'1m~'i~~ 21 'lJeJ'lij~l'l,rnPin~1U~q)(1J1 

I'l~ 

2. n1~iLm1::'!.4-rrm.Jf! L:a.:l\J~m ru lv1bLn ~tl tJ~::'lJtl'lm1~~ ~1 nLL tJtJ m1~!;1tltJ'j1 tJn1'iL tJfl1'i 
\J 

?I'l bl'l'n::'!.4eJ'l Ath:: n tltJ'lJ eJ'll1 n~::~1 tJL Vlfll tJIf! ~~1'i~tJbVlPl LL~:: rn'i~eJ~1'i bL lA'l Plm'i'i~~ 21 'lJeJ'lij~1'l 

,rnPin~1U~q)qJ11'l~ ~'l~1mh'l1'1..1I'l1'il'l 3.2 

1'l1~1.:J 3.2 ~1tl~1'l fl1'il bl'l'i1 ::~HeJ E.lf! ::'lJeJ'lml~~'lJeJ'l LL tJtJml~!;1tltJ'iltJ rn~LtJ rn'i"''l bl'l'i1::"'eJ'l AU'i:: nutJ 

'lJ€J.:lVln~::v11tJbVIi'lltJ1~~!;11'i~tJLVlf'1LLf\::n1'i~tl~1'iLLlA'li'1m'i'i~~ 21 'lJtl'lil~\J1,rnPin~1,J~PJryl(11~ 

~'il~LLIIi~ (vut.) 
col 

f'l11lJC\ 

eJ.:JAu~::neJtJ"l.IeJ.:Jl1n~::nT~~bvhl1Ub'VIflltJl"tj (~mm::)
" A B C 

r;t1'ir;ttJb'VI AUf! ::n1~~eJr;t1~ 
(1999) (XXXX) (yyyy) 

fl1~b-rr1~'l (Access) ./ ./ ./ 3 (100.00) 

fl1'i~I'Ifl1~ (Manase) ./ ./ ./ 3 (100.00) 

n1':i'V,'iru1n1'i (Intesrate) ./ ./ ./ 3 (l00.00) 

fl1':iu'i::dhJ (Evaluate) ./ ./ ./ 3 (100.00) 

rn'i!;1-r1'l~'i'iA (Create) ./ ./ ./ 3 (100.00) 

fl1':i~mn'i (Communicate) ./ ./ 2 (67.00) 

rn'i'i~tJ (Define), ./ 1 (33.00) 

fl1':il1'lbbe.J'I..I (Plan) ./ 1 (33.00) 

rn'iv11'lltJ~1lJnU (Collaborate) v' 1 (33.00) 

f11'iiLI'l'n~'!.4Lbf!::fl1':i~Ii\~tJ (Beflect and j~dse) ./ 1 (33.00) 
- -

, 
- -

http:n1~iLm1::'!.4-rrm.Jf
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'a::~::v1 2 nT~~~'W,.umH)\J tt~::\'I~~-UmmULv1eJ1~-Xn't!l::~1'U t'VI I'll'W16'l ~al'aa'WL'VIA LL6'l::01'a~eJal'aLLvi~ 

fWld'a'a't!l~ 21 '!JeJ·rui!l~,rnf1m~lm'M'M1(;l1 

n1<j~I'lJ'Wl-rrm1 eJ'ULLi.l~ 1"1~'l-rrv?1m.J L~€)'r~Vi'n1!f~ 1'l1'WL 'VI I'll 'Wli.l ~?1l<j?1'W1. 'VIP! bLi.l~ n1'a~m1l'al.l. vi" 

f'!m<j<j1!f~ 21 'UeJ"ii~l'\,Jn~n1!fl'1..l1cyqJ1l'\~ '\.h~nuU~1fJm~U1'Wn1<jVufJ 4 -rr'W(;lu'W flu 1) m'a?1~l'l 
offv?1v'UVi'n1!f~~l'Wl.Ylfll'Wli.l~?1l<j?1'WbYlf'!bbi.l~m~~u?1l'mvi'lf'!m~~1!f~ 21 tJl1lJiimlJb'U"tJ~U~m'av1fhVl'W~11 
2) m<jm1lil~u'Ufl1llJ(;lT~L'U'lLtluVllnu'Wtil\ 'I..lVl~~v'lti 3) m~l'\~1lil?1tlUflrumY-l'Utl'loffu?1tl'U~\l'llillnm~• 
Vl~i.lv'lti bbi.l:: 4) n1~rl~ b~unoffu?1tluv1iiArumY-l bv1u~~ btl'U boffl~~::'U'UI"1~'l-Utl?1tl'U l~mii~1 tJi.l:: b~hJ~'Uu". ~ 

th~'UlmLli.l::11i'1mh'l -rr'WtJltl'Wn1~vil Lii'Wm<j1~fJ ll"1~tl'liitl~1-U1'Wm~1 ~EJ m~bnm1m1lJ-UtllJi.l bbi.l::m~ 
~ 

th::'!lI01 

tJi::"1J1 m 1'W m~l~EJAf'ltl Atl u~ (;l bbi.l::,Jn~n1!fl~:: vl'U'I..l~ fiHUI(;l1lill n?1 mU'WeJ~lJ ~n1!fI'Utl'l1'~Uli.l 
tI u " .-.. 

,*1'\.h~bYlP1 ~1'W1'W.x'l~'W 1,422,254 \'It! ~'lii<jltJi.l~LBEJ~vl'l('l1n~ 3.3 

~1'U1'U 

1. rl'if't1~VI{ Pin~1f't1,Wl{ (Education) 147,229 10.35--'----_._--- .__.__._.__...__._._-.-----_.. _.---_ .._._ ..... _._._._-._•...----._.__ .._-_._--_._------_._--------_._--
_~_~~tl~!:.~~VI{__:::y.~1'11.~\J}_:~i~~_and ~~~c:.n~~es) __________ __________.!..?5,633_____E ·35.___ 

3. ~~rllJI'11~VI{ 11'i~1'if't1~\Pl5m'~~1'i~lJ~Vlf't 


(Social sciences, Journalism and Information) 170,779 12.01 

.__.•._--- _..._-.._----_._-------_...---------------_...._-------- _._---- _.__ ....._-_._--_ ... _---------_.-. 
4. tJ~Vl1'i~'in~ m'itJ~Vl1'im'i~Vlm'i~I~~{j~f't1~Vl5 


JBu~~ne~~~~~~~~!ion an~~L_____________________.______.. ______.__.~~?,9~~__.____._.29.0_4__ 


5. lYl~ll'11~VI{ I'lruVlI'11~VI{~~"'~I1~~ 

(Natural Sciences, Mathematics and Statistics) 77,021 5.42 
. 6. \Yll'l1lJ1"'V~1'i~lJLYl-~~~~m 'i~'il~~-:;-..---... .-..-----..--.. - .- ..._.-.-.. ..-----.....-.-..- ..------....-.----...---.--...- --......

(Informa!}o~.~~._S5?_~mu~~cati_on ..!echno~.gie~__.._.._________._...._.__~~ ,57~___.__.._~.:..~?____ ..__ 
7. 11'11fl'i'ilJI'11M15 


(Engineering, Manufacturing and Construction) 173,982 12.23 

--&\n;~~~~~-;{-~~l~-~~;~·;·;~~\~~_;~;;~~;;~-·------..---....... ----.--.-.-..---.----...------ 
_(Ag~cut~_~.~~.~_?!.~st~~ ..c.i~he:~c:.~~~i..Y..~.~~~~_'}'L_.._._._..._ ......_._. __...______.__.__~~~~..___.__~]__ ._ 

9. ~'1Jm'W~~11~11111~nTl (Health and Welfare) 88,015 6.19 
~--.---.-----.- ....~ -----..-------.-.---- ----------------.-..------.-------------.... --.-~-.--.-------.------.. 

10. nl'itJ~m'i (Services) 62,889 4.42 

1,422,254 100.00 
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l'l'Jmh~ 

1'l1'€J Eh-:!1'Wfl1~i~f.JfI#'1d 1~LL rl u~ I>l LL~H~,rnPlm~1~~~utJ~'Y'Y11>l1~1n?f mD\J tlVllJPlmn'lJ '€J-:!1!U 1" 

1'Wm'l L'Vl"v'llJVl1'Wm ~1'Wl'W~-:!~'W 2,000 f1'W 1I'1tJiJ.ff'WI>l'€J'Wfl1~~lJLL,,~n1V1'WI'I'lJ'W1Vln~lJ~1B~1-:!~'1d 
1) nTHi:!J L~'€JnUat'l bba::UnPlm~nlV\f.Jl-ua1"lJ11'~l1LtJ'W'V1t.i'Jf.Jl'Un1~~lJ 

~1fl.vBlJ~'lJB-:! ~1,rn'l1'Wflru~m~lJfl1~fl1~Bl'IlJPlmn (2561) ~Hl~1bb'Wn?f1'lJ1i'll1H~1'W1'U 10 
\J • 

6'l1'lJ11'tJ11ti1LLrl 1) f1'JP116'1t'li PlmnP11?fl>li (Education) 2) i'i"tJ~P11?fl>li lJ'U'l:l£.lP11Mli (Arts and, . 
Humanities) 3) ~-:!f1lJP116'1I>l{ 11~6'l1'JP11?fl'liLL"'~?f1~?f'WL'VlP1 (SociaL Sciences, Journalism and 

Information) 4) U~Vl1'J5'Jn~ fl1'J'U~Vl1'Jfl1'J~Vlfl1'JLL~~U~P11?fl'l{ (Business, Administration and Law). 
5) i'Vlf.J1P11?fl'li f1rul>lP116WliLL~~?fCl~ (NaturaL Sciences, Mathematics and Statistics) 6) L'Vlfll'Wl~v 

?f1~?f'UL'VlP1LL~~fl1'J~B?f1'J (Information and Communication Technologies) 7) 1mm'JlJP11?f(JJ{ 

(Engineering, Manufacturing and Construction 8) Ln'l:l(JJ~P116'1I>li th1l1 f1i~·J~~lJ..'Jbb~~~mLLwviv 

(Agriculture, Forestry, Fisheries and Veterinary) 9) ~'lJJl1"v'lLL~~?fl?f~fl1'J (Health and WeLfare) 

Lb~:: 10) fl1~U~fl1'J (Services) ~1n~m.J"'?f1'lJ1i'll1~iJ~-:!VllJV\FiB 10 ?f1'tl1i'll1 ~i~f.J1ti1~lJ?f1'lJ1i'll1lJ1 
\J \J • 

~1'Wl'U 5 ?f1'lJ11~LLrl 1) fl'JP11?fl'li Pln'l:l1P11?fl'li (Education) 2) ~-:!f1lJP116'1l'li 11~?f1'JP11Ml{Lb"'~, 

?f1'J6'I'WL'VlP1(SociaL Sciences, Journalism and Information) 3) i'Vlf.J1P11?fl>li f1rut'lP111i1(JJiLLm~1i1~~ 

(Natural Sciences, Mathematics and Statistics) 4) imm'JlJP11?f(JJi (Engineering, Manufacturing. . '. 

and Construction) LL~~ 5) ?f'lJmvm~~?fl?f~fl1~ (Health and Welfare) ~'1m'J1'1 3.4• 

t'l1~1~ 3.4 ~.mfl1'J~lJIli'1B~1'11Vl£.l1.ff?f1'lJ1i'll1LiJ'WVI',.htJ1'Ufl1'J~lJ 
, • I , 

'l1'i::'II1m ~ilEJm: ~"fl1~cl~~1mh-il 
1 

y' 
.. }·_~1~1~~i~-"~~..~1~~i.(Ed~ca_~~~____ 10.35 

2. r1mJ::1"11~\1li lJ'W~vI"11~\1lf (Arts and Humanities) 12.35 __.__._____.•..... __.__._.1.____._._ _ _•. _. ___.._ _ .__ _ _ ___ - - - --_._-_.._-_ ..._- -_._-_.__._---
3. ~'1AlJI"11~\Jlf l1'i~1'i1"11~\JliLLG1::~l'i~ULVlI"1 


y'
(Social Sciences, Journalism and Information) 12.01 

4. '\J~~l'Hj'in\) f11'i'\J~~1'i fl1'i~~f11'iLLG1::\j~P\1~\i1i. 
(Business, Administration and Law) 29.04 

____• •••____••••_____ _ ••••• • • _._._.____ ~ _ _ ~ •••___••• ·,• • ___ . ~ . ~ M.~__M _ __• ___._.____ • _ ___M •• ,_ ~ • ••• _____ __._ •• • _ _ _ _ •• ••_ _ • ___ _________ _ . " . ' . 

5. lVlEJ1f'11~\i1i Aru(ll1"11~(llfbLG1::~(i~ 

y'
(Natural SCiences, Mathematics and Statistics) 5.42 

~~;;t~1~Ei~1'i~~~_;,_LbG1::nl'i~v~~~-----·-------------·--·----------.----.---.---.--.-.----.-.. 

.. _0!2~~~~~!~!2_~~~_S.?_~~~~~~~C?~ ._T~~J:1_~~()~~.~~_....__ 4.19 

7. 1f'11m'iW'11~(llf 

(Ensineerins, Manufacturins and Construction) 

y'
12.23 

-- .._-------- --_._,.. .._---_._----.-._- -------------_.-- _ ._--------
8. Ln~\i1'if'11~\1l{ thbJ n1'i1.h::lJ.:jLLG1~~(I]1LL~Vl6 

_(Ag~~~.'::~~!~~.£'.~~~~!'}'...£}~_~~~~_~~_c!..~eterir:ary)_ .. ___ _ ._ _ __ 3.81_ ___.__..____.._.__._______..____ 

9. ~'lJm~LL6'l~~l~~n1'l' (Health and Welfare) 6.19 y'_ 1_ _ __._ .._ _.. ._._ _ _.__.......__...____._____ _.____._._________ _____ _.___..._ ___ .._______ 


10. n1'i'\J~n1'i (Services) 4.42 


\-umnVlVl ../ ~~1tJt1-3 "1'tJ1m~~'\Jn1'l'~~ 
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2) n1~rh\-'1'WWI"lJ'W1W1"lJeJ'I~'leJci1'1 

flI1"1~tJ Af~dLU'W n11"1 ~m~B6'111..:1 LL"':::~(l),J'W1A~..:I-rrm' mJ LL UUU1U L 'VI"J1:::~~1 'Un11"1 Lm1:::~ 
Al~11"1i3L\'m{"1JB..:IoUeJ6'1BUJ'WB~U'W~'W!1'WLb'UJfi~'Ylqjj5m'i\JlBUG1'WB~oUmH)U (Item response theory; 

IRT) ~..:I1 'W nl'iBBn LL UU1":::uunWV1Wl?leJU LL uuu-ru L'VI".n:::1'WAf..:ld'l~u'i~~n\Jl1-il''Ylqjj~n1wmu6'1 'UB'IoUB?lBU 
') ... ,.,J '" , (c/ ) ... ~ d1'!1v
b~tJ"1J'Wl~\JlJBtJl~'YlL'VI:lJl~6'1:IJAJ'i:IJ"1J'W1W1:IJ1.nml 1,200 A'U 6'1'U'Yl'i L'YlEJ'U'I1:IJ, 2551 ~..:I'U'UL'V'lB 'VIb(;)"1J'Wl(;]• 

"1J B'II'lJ B ci1..:1 LYl tJ..:I~B bL~ ~UB'I fl'W nl'i?lf1 I'VI 1 tJ"1J B..:IoUB:IJ~~~'VI11..:1 m~LiiUoUB:IJ~ ~..:Il~nTvl'W~"1J'W1(;]'lJB'II'lTtl cil..:1
\JV~ \J " 

LU'W 2,000 A'U ~..:I~1'UJ'UI'lJBcil..:1m~"1JB..:ILL~~ ~6'11"1Jl1"ll1lJ1'l1n m'i1'11'UJruB\I\Jll:IJ~(;)~1'U'l~\I"1JB\I~1'W1'W 
U'i:::'lJlm 1(;]tJij'iltJ~~b~mW)'I\Jl1~1..:1 3.5 

~1'IJ1'IJtJ'j::'U1n'j ~1U1'IJ1li'1mh.:j 

(flU) (fl'IJ) 

170,779 520 
(Social Sciences, Journalism and Information) 

________• _ _ _ _ M·__·_~._._~_.________ • • ____ • • • __• ________'M___ _ • _____' . " • •• ________ 

77,021 235 
(Natural Sciences, Mathematics and Statistics) 

.--._---._.__._-------- - ----_._-------------------_._--- --------.
4. lmm~l.JPl1(,'\(ll4 

173,982 530 
_~~~_~~_e_~_~~_~~~_~cturinJ an~onstruction) ______ 

5. (,'\'lJm~LL~::(,'\l(,'\~n1~ (Health and Welfare) 88,015 267, 
657,026 2,000 

bnB nl'V1'U(;)"1J'U1(;] 1'l"J'tl cil\11'Wnl'ibi1uoUB:IJ~ AB 2,000 A'U ~i~tJ~~l~L~eJn6'1tn,j'UeJ~:lJPinjjl'lJB..:I 
" lJ • 

1~\J1~1'Um\lb'Yl'V'l:IJ'VI1'Ufl'i ~l'UJ'U 6 6'1tnu'W ~\lfl'ieJUA~:lJ6'11"1Jl1"ll1~1~~:lJHAeJ 5 6'11'lJli'lJl1~tJ'llnm'i.. , " 

bL~~ 3.7 

o ",.,;I~1'IJ1'UIli'1'ilth.:J \I1'IJ1'U911vtJ'H'Vl 

9111JLLe.I'IJ d1'U-Uv\l"l~\J'i.:J 
(fl'U) (flU) 

~~~jPl1(,'\(ll~~.0'1!11Pl1(,'\1'l4 (Education)___ 448 486 

2. G1.:JPll.JPl1(,'\1'l4 11~(,'\1~Pl1(,'\1'l4LLfI::1'I1~I'IULVlPl 

(Social Sciences, Journalism and Information) 
520 293 

3. lV1t11Pl11'11'l4 rlNI'lPll(,'\1'l4LLfI::(,'\n~ 

(Natural SCiences, Mathematics and Statistics) 
235 325 

530 300 
~~_~neerin~, Manufa~turin]_~~d C~~_~.!.C~c:.~?.n)____._________ .. _________________~_.______________ _____ 

5. (,'\'lJi11~\LfI::(,'\l~~n1~ (Health and Welfare) 267 268
~__--1_ ________ .__._______ __ __ __._ ____.___ ___,_.___,____...____ .. .. .. . __.__._ _ ._....____.____.______._____..... .. . __.______.____ 

2,000 1,672 
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~i~EJhl~lb\i'Un 1~ b~ eJ n (;'lmu\.IeJt'l~P!m~l'1JeJ~-r~'Ul~1'U m ~b 'Vl'WlJVll'UfI1 ~i1~l'1Jli'lil(Pl1lJbb~'Un1~
\J , -.., 

~~~1tlEh~ ,j'TU1'U 6 It'lCJl1~lEJ~~b~EJt'l~~V11~1~ 3.7, 

V11~1.:j 3 .7 ~1eJ~1 .:j1'Un1~ bn'U-uBlJ~~lLb'UnV1111"m,r'UbL~~"1'1Jli'Ul
" 

ftCmJU ~mJ11'Ul !'Iru:: \lit.i1U ~iltJ":: 

UJVll"~n'Sru A'H'l1G1~{ ~f1~1Pl1G'l~{ (Education) A'Sl'llG1~{ 162 50.60. .... ~- . ,'~-.--.- . -_._-_ . , -_.__._----_._---_._-.
lJ'Vi11'V1fJl~fJ 1VltJ1PllMl{ Aru~l"\lMl'hb"'~G'l(i~ 1VlEllPll?l~{ 

(Natural Sciences, Mathematics 45 14.10 

and Statistics) 

1Pllm'SlJPll?l~-S 1I"\1m'SlJPll?l~-S 

(Engineering, Manufacturing and 113 35.30 

Construction) 

"i1lJ 320 100.00 

2.~J'VI11'V1Ell~El ~~AlJPll?lVl{ 11'S?llWl lG'lVl{LLIl~ ~~AlJl'llG'lVl{ 293 76.10 


1'1~UI'I'S~U'VI'i11"i\llJ G'l1'SG'll.lLYlPl (Social Sciences, 


journalism and Information) 


1mm'SlJf'l1G1Vl-S il'l1m'SlJf'l1G1~{ 

(Engineering, Manufacturing and 92 23.90 

Construction)------------- .__---_.._._ _._-'----- ----'--------- - _ ._._- _....._- -_. _--_._._---_.-._----
"i1lJ 385 100.00 

3.lJ'V111V1tJl~tJ'Vm: 1V1EJ1Pl1G'lVl{ AruVll'llG'l~{LLIl~,,(i&i 1V1EJ1Pl1?l~{ 


~illJLmhw"i::Ufl"i (Natural Sciences, Mathematics 280 74.70 


milt! and Statistics) 


1I'l1m'SlJPl1?l~i1mm'llJf'l1?lVl-S 89 23.70 

(Engineering, Manufacturing and ' G'lmilmln'S'SlJ 
6 1.60Construction) f'll?lVli 

'S1lJ 375 100.00 

4.1V1tJl~tI 

bL'W'VItJI'111;l(Jl{ ~'1Ji1T'r'mll~"l?l~f11'S 
 LL 'WYlElf'l1?lVli 268 100.00 

_ '\'I'S::lJ~~lJ.l.Ln"'l (Health and Welfare) 
. - .-- ---------- - - - - - ---·-·--------·-·----------·---·-·-------~~~------2-68-'---100.00-

5.lJ'VI11'V1 tJl~tJ 
'" '" ..'Sl'!Ji1!]\Jl'U~lJL~~ A1PllG'lVl{ Pin~11'l1?lVl{ (Education) A'SPl1G'lVli 125 100.00• 

"L~1'\'1"i::tJ1 

"i1lJ 125 100.00 

6. lJ'VI11V1 tJl~tJ 

'll'!ln!]1111 tJt! "'.:J mru., A"imG'lVl{ Pln~11'l1G'l~{. (Education) rqPl1G'l III { 199 100.00 

"ill.! 
;e 

"i1lJVI.:J'VIl.!~ 

199 100.00 

1,672 flU 
.-==-~------------~~----~~====---=~--

http:2-68-'---100.00
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(i11'1~6'lel'U~11lJ(i11'.:J 

1) m1'lJn11'~6'l~l.:J-rrel6'lel'ULL'U'U'r~Yi'm~~vi'l\.1L'Vlf'l1'Ul'f1V?l11'~\.I L'VlPlLLm~n1~~m'll1' LL'\Ii.:J PI m ~~1:1~ 21 
" 

'Uu ~{j~ ~'I1nfin1:11U~qJ qJl (i1 ~ ':ii' l'U1 'U 9 vi 1 'U ~1 n 6'l1 '11 11 '111 vi'1 'U nl1'1~ LL'fI ~\h ~ Lii'U (:..j 'fI LL 'fI ~611'U11'll1 

L 'Vlfll 'U1'f1vn11'fin1:11 

2) ~'Vl1'.:Jflru11'li~(>l1'1~~el'UmllJ~el~fl~u.:J'lJu.:Ju~r1t11'~nel'ULL'fI~i'ufllcnlJ'Uu.:JLL'U'U1~':ii'1'U1'U 15 
\J 'I , \I 

vil'U tvi'LLrl ell ~11'V1 \.161 cnU'U nl1~f11:111'~ ~'U ~ ~llJPln1:11~i1fl11l.J L~CJ1'll1 'Y1'U Lile:l'v!1'Vl1.:J vi'1'U b'Vl I'll 'U1'f1 ~ 
':ii'1'U1'U 7 vil'U LL'fI~~L~EJ1'lllru1'Uvi'1'Un1~1~bL'fI~t11'~Lii'U(:..j'fl~1'U1'U 8 vil'U 

'\J " 

... 
2.2 'Ii'\.I\9H)'Un1~~1L{j'tJf11~1~EJ 

1) ~1bU'Un11'~~tI ~~'lllJ L~ml.:J LL(:..j'U~l'v'l1''U n116'l~1.:JLL'U'U1~Yi'f11:1~~1\.1L'Vlfll'U1{;lV6111'~'U L'Vl PlLL'fI ~n11' 

~el~11LL'\Ii~Plm11'1:1~ 21 L~tJ' i1m1'lJn11~~1lJ6'l~1,m'U'U1~~.:J 9 vil'U L-rrl~1lJn1~tI~~'lllJn'Uflru~Wj~EJ ~~ 
" • '\J 

m1'lJ n11''Vl.nvil'U ~~1vi'1''UlJu'U'-1lJ1 EJ1~~~1.:J Lb'U 'U 1 ~1'U 'Vl,nu.:Jr1t11'~ f1 el'U (>lllJu.:J AtI~~ neJ'U~~ l'U f11 ~G1.:J Lfl11~~ 
bL'fI~m1~~el'U~1f1~'Vl~.:Jflru11'li 

\J " 

2) vllLU\.If1111'1'U11lJi'el~eJml1 f1 m1'lJ f111' LL~1VilJWj~1:J~1 L u'Ufl11'lV'l1 f1";tl1''UtI~~ LLm'U-rreJ ~ eJ'U LL'fI ~ 
\J , 

~~'ll~Ldel.:J ~'UL~eJ~.:J1~~'Vl1'.:Jflrull'li':ii'l'Ul'U 15 vil'Uvll L{j'Uf111mlOJ~u'Ufl11lJ~uV1fl~u.:J'Uu~-rrufl1mlJLL'fI~
'I 'U .. 'I 

eJ.:Jr1t11'~f1u'U1'Unl1'1V1 

3) tl1'Uth.:J LLm'lJ-rru~u'UvnlJ-rrm61'UmL'U~'1Ju.:J~Vl1~flrull'li 
'I \J "'I 

4) mT\l6'lel'UflrumY-l'1lu.:J-rru6'lu'U~MOJlf1f111'VlV1'f1u.:J1i', 
QJ ~ i.I .o::J.::.I .d Q.J a l.I, 21Q.J 

5) fl~ L'fIuf1'Uu~u'U'VllJflru[)1Y-lLY-lu~~Lf1'Ub'1l1~1'~'U'Ufl'fl.:J'1Ju",u'U , " 

1) LL 'U'UtI~~ Lii'U mllJ61uV1fl~u.:J1~'-111.:Ji'ufilmlJn'Uu~r1t11~f1u'U1'Uf1111V1 (Item Objective 

Congruence Index: IOC) 1~1:Ji11'i'1u~1.:J~~(>l1~1.:J 3.8 

\911 'al~ 3.8 I'i'I u ch.:J LL 'U'Utl1'~ Lii'U fl11lJ ~u V1 fl ~U.:J 'a ~'-111.:J-rreJfilt11lJ n'U u~r1t11~ f)u'U ~ 1 f111'L -rrl~.:J 

~l1'~'UL'VlPl(lnformation accessibility) 

o -1+1 

1. L~BvlTIJ9(B>lnl'ivil'ileJ.:n'LJ%eJ 1W\eJij~hmlJ1~eJ ~B "hJnl'i~LL~ 
l1'1Jm'\'j~(i) fl1'l~.:j11lJ15 'v'I~€l fl1'ib~'LJ~.:jmllJ ~~~.:j~~tJi€ll1'1Jm'\'j~(ll1~&inl1. , 
ntJ" vlltJ~~AtJ'v'I1.um;J~1\1w1.uri1~1.:j 1~~-d ~ -rrBhwiBhJ~ 
1. fl1'i\1l bL~I1'1Jm'\'j~(i) 2. nw.J.:j11lJ15

\J • 

3. fl1'iL~1.J~.:jnmJ 

5*. 1~&inl1n1.J 

http:Yi'm~~vi'l\.1L
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2) bb'U'UV1~G'lv'U ~l'Ul'U 260 .uv ~lbb'UmtJ'U 5 QU'U (A, B, (, D LL~t E) l~ttQUU A, B LL~t C ij 

,jl'ln'U.u8618'UQU'U~t 52 .u8l~tJYln.umtJ'U.u861v'ULL'U'ULti8n\9lv'U'VImtJI'i'1Ltivn (Multiple Choice) 

,j1'Ul'U 5 1'i'1Lti8n 1 fl1vltl'Utln 1~tJn'iltJ~:::LBtJ~"lJ8.:l,jI'U1'U.um'1v'ULL~t~I'Ul'U~V1'~.:lfmnM 'Unl'nJ'itLij'U 
'" \J " 

.uv618tJbL~t~.:l.u8618tJ vl.:l\9l1'iI.:l 3 .9 - 3.10 

\9l1'il.:! 3.9 ~1'U1'U.um'8'ULL"i'lt,jI'Ul'U ~V1'i.:l rHUI~1 'U nl'~'lht Lij'U.ue:J618'U~' LL'U nmlJ'1J~ LLtJ'UV1~618tJ 
'\I " , 

LLtltI'M1i\t:ltl 
d

'l/ V1 'V1 

~''U1'U,j'mlt:lU~lLL'\.m(lmJt:l.:!Rth::nt:lUL'U 
nwr~ (,j'il) 

i I 

1 2 3 4 5 

'i1~ 
(,j'a) 

~1'U1'U~'VI'i~~W1~ 
('1'11'1.1) 

'i1l.1 

(P1'U) 

ICT n1'i1~" 
A 11 11 10 10 10 52 2 3 

B 11 11 10 10 10 52 1 2 3 

c 10 10 11 11 10 52 2 3 

D 10 10 11 11 10 52 1 2 3 

E 10 10 10 10 12 52 1 2 3 

'i1~ 52 52 52 52 52 260 7 8 15 

Vll'al.:! 3.10 ';jltJ~:::LBtJ~8.:lrhJ';jtnmJ UtJ1lJLL~:::~1'Ul'U'lJ8.:l.ue:J618'U1'ULL'U'U'VI(j\~e:JtJ 

il.:!R'l.h::nt:lu ileJ1~ ,j''U1'U (,j'a) 

a.:!l'hh::niju~ 1 
.. 4 

n1WtJ1~~611'i61'U~ 'VIA 

(Information accessibility) 

Fl1l)Jim'l:: A1l)J1:\lm'l~1'Un1'i~u~'Uu~ ::'l1U'i1)J1:\1'i"'U ~ 'VI!'1 
~ Q oodI CIio_ q .J.. I ....... 

'l1)J'VI~t:lliU1EJVI'lmL~V1~1lin1'iL'ltJn"1'l"1JLVlI'1V1lJtltJmlUA'U)J1 

L~t:l nl'l1oU'.n'U1'U'l::UU~~Yi'~1~ ~ 

52 

tl.:jfhh::niju~ 2 A11~'ua::A1l)J"1~1'i~11Jnl'l~V1'i::UUVI)J1V1V1~~tl4
~ ~ 

52 

n1'i~V1n1'i6l1'i~'t.H'VIA 1:\l'ia'U L 'VI!'1L'U'l::\J'u~~Yi'1'11~~lEJl'ltlnl'lnl'l L~tJn~'U LLI'1::n1'l 

(Information management) \h~EJn(;)1-n~LVI)Jl::1:\)JnU'll'ULLI'lI'1::\h:: Lfl'VI1~ 

il.:!l'i'tl'i::ntlu~ 3 A11 ~i LL ~:: A1l)J" ll1l 'i ()1 'U nl 'l LL tll'1 A1l)JVllJ 1 EJ ~ 11.1 52 

m'i\j'iW1n1'i61l'i61'Ut'VIA L tl'1 tJ U LVi tJ U Ii1 LL'U n A 11lJ LVI ij tl 'U LL 1'1 :: A 11lJ LL III n iii 1\I ~ tl \I 

(Information integration) "l'l"UL~1I'1".J1mLVI~'l-um;l~vll\l'1'U'l~Uu~~Yi'1'1't~ 

!l.:!Rtl'i::ntltl~ 4 

n1'itl'i::Lij'U6'll'i6'l'U~'VII'! 

Fl11)J~L~a::Fl1l)J"llJl'H11'Urn'lIl1V1~1JArufl1V'1 A11lJ"t:lV1A~tl;:j. , 
tl'l~1EJ'1I'tJ VI~tltl'l::~'VI5fl1V'1'utl\l~1'i"'UL'VI!'1~~1)J1H1 'UnI'l 

52 

(Information evaluation) tltl fILLU U LLI'1:: LLm'U,J CIlVil~l'UL VIAl 'U11'1 ij"l'm'ULVI!'1 LLI'1:: nl'i 

~tl~l'il'U'i~utI~~Yi'I'1't~ 
< d 

tl\lf'ltl'i::nmJ'VI 5 

m'i~tHl1'i61'ULVlA 
(Information 

A1l)J~LLa::f'I'Ti)J~1)Jl'Hl1'Urn'l~V1VhLLa::L~mLV'l1~1'i~'UL'VI!'11'U• 
Q,Q IV ~ '" I 

'i::UtlV1~'VI~LV'ltl(;)tltl~'Utl'lA11lllllt:l\lnl'l'Utl\lnl'1l1UAAI'1UI'1~ 

U1t1V1~'.:j '~L;J'Unl 'l LAl'iV'l~Vl~Fl11)JL;J'U~1'U 1I111~ , 

52 

communication) 

'i1l.J I 260 
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1 2 10 15 15 10 52 

2 2 10 15 '15 10 52 

3 2 10 15 15 10 52 

4 2 . 10 15 15 10 52 

5 2 10 15 15 10 52 

10 50 75 75 50 260 

V.<C;l" QJ II ""'" I 4.J' IJ .... 0 Q.I diI .cf 
1) ~'d \ltll.b~~~Yl';i':] fl ru'd \1lJ ';i'dlJn'U(9I';i'd\l,HIUfl11lJfln('ltl':]bVllJ1~~lJ'!Jtl.:J'!J tlfl1 mlJ bb~~('ld b~tl n '/I.:] 

\J "" " 

Hlbbn ~'d~'d':]LL",~ri11'1e:JU()n 'U€ln:inndv':]11lJn'U~"il1'H\J1 ';itJm.JtJnwwlJl~ fli'l:f1moff \Jl"'tJ~\)'Um1lJ-U~b\)'U
" " '!Jtl.:]~tJmV'l~1.:]1ritl'U1.hl\J~~wlJ~b~ml11tJ~I'!'ll1'! 10 'll1'!1I'1CJlh1~~~bB~I'!~':]\Jl1';i1':] 3.11 

m';i1.:l 3.1 ~bb[:.J'Ull1';i~I'!-Um1tJt.J~1bb'Um:)tJmiJ'U 10 'lll'! 

., d 
bbUU'YIl'liH1UQUU'YI 

1 2 3 4 5 

1 5 5 5 5 5 25 

2 2 2 2 2 10 

7 7 7 7 7 35 

2 5 5 5 5 5 25 

2 2 2 2 2 10 

7 7 7 7 7 35 

3 5 5 5 5 5 25 

2 2 2 2 2 10 

7 7 7 7 7 35 

4 5 5 5 5 5 25 

2 2 2 2 2 10 

7 7 7 7 7 35 

5 5 5 5 5 25 

2 2 2 2 2 10 

~111 7 7 7 7 7 35 
6 5 5 5 5 5 25 

2 2 2 2 2 10 

7 7 7 7 7 35 
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oJ d 
66UUVl~~ijUil'U'UVl ~ij~ij'U ~1'U'l'U~v~ij'UttmlJi"::v.:sfi"'h::nv'U 'i1lJ 

1 2 3 4 5 (~v) 

7 ~ij~ij'U6ilW1:: 5 5 5 5 5 25 

~ij~ij'U~1lJ 2 2 2 2 2 10 

'i1lJ 7 7 7 7 7 35 

8 ~v~ijU6ilW1:: 5 5 5 5 5 25 

~ij~ijUi1lJ 2 2 2 2 2 10 

'i1lJ 7 7 7 7 7 35 

9 ~ij~eJUbilW1:: 5 5 5 5 5 25 

~ij~ijUi1lJ 2 2 2 2 2 10 

'i11J 7 7 7 7 7 35 

10 ~eJ~ijU6ilW1:: 5 5 5 5 5 25 

~ij~ij'Ui11J 2 2 2 2 2 10 

'i11J 7 7 7 7 7 35 

'i1~.n1.:sVl1J~ ~tJ~tJ'UbilW1:: 50 50 50 50 50 250 

~tJ~v'U~'llJ 2 2 2 2 2 10 

'i1lJVI.:sVl1J11I 260 

2) ,r~VllJ 1tJ rl1V1 'U ~ n 1'iL'U n1'i'lJBrn1lJ~'nJijm~tl ~fhJ-UtllJ" n1'i1~tJ~1 n~ ()1u'Utl~lJfi n't!f1L 'U" . 
m ~b'Vl'WlJVl1'UA"J bb~ ::tl~lJ ru'f'1~M1lJ bb(:.J'Unl'S ri1V1'U~Iii'TUJ'U~1B~1'lvhvi'A1'Ulru11'. 

3) BBmb'U'Um~(;n'tiA1MB'UmtJLlPi'm'i1olft'\.J'ibbn'ilJ~1b~\l~tJ1'Um'i(;'l'iJ\l-rrB~mJ At) Zip Grade ~~ 
bU'Um::m't!fA1I'lB'U bb'U'U ~'U~mln bb1J'U"I1'U.f)1 tJ1mtl'i bbmlJ~1b1\l~tl~1n www.zipgrade.com ~~'lhtltl1'UJtJ 
fl11lJ~::(;'Iln1'Um'iI'l'iT~-rrB~B'U~1'U Zip Grade Application 'U'U~B~B~'iB~-r'U~~'i::'U'Utl5u~m'i iOS 

bb~:: Androids ~~.f)1'W 3.1 

• 

....~tY .. 
v"1i1m! 

0 : 
: 9 
:0 

c 
:0 

o 
:0 

e 
o 

• 


~u fui1t1'U 'U'UJa'Qa ihnu~ ~m\~ I • 
et r 

Q. tLI CiI tit ~N~ 7YltJ'Uil~(;I'l ;J\ilmEJ1i\U/.,m\l'U~n1"f 

S)lllj~t\(q~r~.d!~t!? .,\ 

L~L~.~g_.~_~_~ . 1 2 :3 4 5 • 1 2 3 4 5 
1j. 0000I11 0 . 000 31 00000 
2!000. 0 112 00000 3200000 
3100000113 00000 3300000 
4 ;0000011400000 3400000 
SiOOOC. 11500000 3500000 
6 100000116 00000 3600000 
7;00000117 00000 37 00000 
8[00000118 00000 3800000 
9100000\1900000 39 00000 
0tQ••991 2000000 4000000 

""I! 
f 
~ 

"'....
Ol D 
~ ;.. 

~i

it 
tIt 
a-~ 
~ t

If
~ ...
" z: 

1 
1\ 

• 

111W 3.1 ~lB~1'lm~\i11~rl1(;'lB'Um-lil'Um'i'Vl~~B'U 

http:www.zipgrade.com
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4) vil L iJ'U fl1~~1'Ifl11'VWI6'I eJ'U 1'l1lJ nTV!'UI'I fl11~1~,rI'lVll.mJ 11'11:.1 nlV1'UI'll~fl11 bn'UoUeJlJn1'U bb~n~I'l~\l 
\I 

e!~eJ'U~~1~-r'UoUtl?1tl'ULV;tJ,:jI'l'Un~ 1 'lll'l ('lll'ln~ 35 -Utl) 1I'1tJ1i1~tJ~L'Hn1'Unl'~V11'16'1tl'U 60 'U1Vi
\I , , 

5) vi 1 b ij 'U n 11 b n 'U 11 'U ~ IlJ n 1 ~ I'll ~ri1 () llJ bb n ~ bb'U 'U V1 1'16'1 eJ 'U n ~'U A'U b~ eJ '1111 U 1 b 1'111 ~ yj VI 1 
I ..::.. ~ I <C;l,_.:' '" 

1'l1~111lJ bl'l tl~ LL~ ~ 1'l16'1 (1 (9l~'U151'U'Il tl \ll'l ~ LL'U'W~ tl'U bbn ~'Il tl?1tl'U.. 

1) n111Lml~V;f11r1n~'U~~tJltJ 1~Lbri f11LU~1:.I Al~\l~1'I f11~1~1'1 ~1'Ub~l:.I\lb'U'UlJlm~1'U 'Iltl\l 

fl~bL'W'W?1tl'U Fllfl'lllJmn eil'Wl~-;Jlbb'Un 

Q"" x ()d.::.! 0 V 11.10

2) n111bfl11~VlfllI'l11lJm\lmlJL'UtlVll IOC 'll\llJ~mn1~1'l1'U1rufl11lJ6'ltll'lflntl\l1~Vll1\l'IltlfllmlJ 

n'Utl\lr1u1~neJ'U1'Wfl1~11'1 (Item Objective Congruence Index: IOC) I'l\l;l 

IOC = LR 
N 

~ R = !~,m11lJl'l~LL'W'Wfl'lllJAI'ILi1'U'Iltl\le!V1"i\ll'lru1\9lj
L.J " " 
N = -;Jl'U1'Ue!V11\ll'lrul\9lj 

\I " 

~ ... 
bnruo/l nl'~~:Ul1rul 

" " .lI
IOC ~ 0.5 bb6'l1'l ,ril.qeJrilmlJ11'111'l()\h~~\lr1oUtl,r'U\l1\l VjlJltJfl'lllJ';h oUe),U'Uijfl'lllJ(9l~\l(9l1lJL'UtlVll. . , 
IOC < 0.5 bl.6'lI'I\l11oUeJrilmlJ1l.i1~1~rr~~U1~rI\lr1oUmr'W:u1\l VllJltJI'I11lJ11oUmr'W1l.iijfl'lllJ(9l1\l(9l1lJ 

" 
boW tlVj 1 

KR20 = [~] [1 - LPiqi]
k-l S2x 

.." v v d1 
= ~1'I6'l1'U'IleJ\l~(9ltl'U()n 'W'Iltl'V! i 

\I \I 

= ~1'I~1'U'Iltl\le!(;)v'U~1'I1'WoUtl~ i 
\I 

= fl'lllJbbU1U11'U'lJ'El\lI'l~bb'WW1lJ x 

4) n111bml~V;f1rum~'lJ€l\l-Utlrl'El'U(9l1lJV1~~~ err 

hhbl.mlJmoU1'Wfl111I.fl~1~V;oUm1'El'U(9l1lJV1q'cl"~ cn 1~bbri Zip Grade, TAP bbn~ MS Excel ~\l~n 
fl111bfl~1~V;~rum~-Utl6'l'El'U11I:.1oUtl:u~1bml~V;\lln 1) Alfl11lJmn (p) I.bn~ 2) f11Bl'Ul:U-;Jlbb'Un (r) 11'11:.11.u 

" ?1(9l~I'l'loW
\I 

http:fl11~1~,rI'lVll.mJ


}G1ll1aL~LM.I:'~"U~m,LU~~l!l1 tI rtW"~f\ln.t (~WZ 'Sli3Wley)) +J!W ;:~" (900Z 'solnodoz!CJ) 
• n. 

w+) I:'»L~l!lIl.f~t,lf W~'l:'k~N~~'~;:L~~1~~LU~t,lPn.,V rtG}t.tL~ruLrt;:~f\Ulj;:~ n.,Vn.G~ill.1!1lG~!;,Ln.n.GIJGJ:LiA 
, " 

~t-LrGt~ lj~LrtLlJrtLt~:GW'aL~LM.L~~~11 l!l~t-L~UL~Lrt~n.GlJGJ::Glll' aL~LM. (t7861 'P10l I'?J A)jS1i38U!M 
,.. 

:POYli3W UOnelqne) lUi311mUQ)) n.,VrtG}M.n.~l&1n.kf\~LU L~r:~LU£~U~~' n.,VrtG}M.~rtGJ:~;:L~~'~ 

t~" GJ:U iAn.GlJGJ:U L~n.YUiAt-LrGt~I:'Gfl.n.Glll L~~i1GJ:rttWl!lll!lQ.;~~'1n.GlJGJ:u L~~W~I1G~ (i3lenbi3) 
1\ " " " 

n.~l&1n.kf\I:'~r3~~n.,ttUL~ n.YUIA.n.,Vn.G~I!1.' rtt~n.@GJ:n.Glll~t~ML~Gt~n.,ttI:'1'1 rtt~n.GlJGJ:~l!lll.UIA.n.G~m]o
." ,.. " ,.. 

~t ;:~" n.,tbLlA' l!lll. 1 I:'~~1n.GlJG]oLiAt-LrGt~~tr3l!ll~rtGJ:rtU,n.U.n.~H,LUn.n.1'UGGr3~~~ 
,.. " 

f\tG~n.GlllL~n.n." ~~~rtGJ:~~" l!lk-~LU~l!l1rtlt-L~I!1.;:~n.~Urt~ut-G~~l!l GlJrtLtbl~~L~bl'~ 

1:'~n.,tbUL~ mm;:Y 0 ,lPt~~ (i3SUOdSi31 8u!ss!w) r3Lill.l!lLfl.~I1G~~~1'UG~1r..~ 1 L~UULrtn.Glll l!l~n.GlllL~ 

n.t~" n.1'1.1'~Y 1 ~l~~G~~~~'m~U~n.GWL~ (8u!JQ)s snowoloy:)!P) L~!;,GJt!n.n.1mm'~~~tU~~~G~uiA, 
n. GIt! G J: U L ~ t-L ~ 1$ t ~ t-Gfl. n. 1$ W L ~ r3 t,lf n.,V L lA' n. t n. L~n. 1$ U~~ f\ Jll:-1$ ~ ~~" l!l~~n. GlJ 1$ ]0 ~I:-f} l!l Q. ~ ~ ~" 

tl-U L ~U 1$ n. 1$]0 0 9 Z n. ~ I:-)!-rt t ~ 1$ ~ ~ Z n. t n. L ~~ U f\ n. 1$ lJ G]0 ~ I:'!" GJ: 0 1 n un~rt l'... ~ n. GIt! G~ 
" • " •" • ~l!lQ,-~1:'!~"r3l!ll 1$]0 ~£ ~I:'!l!lll. l!lll. 01 nr;: 'UGGI:-fl '1fl.GJt!G]o L~n.~'~tl:-l!llJ11 n '£ I:-L~LW 

n.,VrtG}M.n.GlJG~n.r~~1fl.kf\~LU (1 S 

G~nGwn,Q> £ (mrnGwn.,Q>r3l'...,lPn.GU;:~f\ f\tG~~~~,mt ~Lrtlt1.' n.kf\n.n." n.GJt!l!lIA.~LU n.kI!1.L~ 
" " ,.. . n.GlJGfl.N;!YlJLfl.' IAsm UmLWM.wruYrtlAn.GIt!Gfl.U G~'l!lY ;:~lAnGU n.GIJGfl.W w, rtL~LM.Lt.l ru Lrt:;~f\~LU:;~1' 

II nt I " " It:.f> 11 p;::. ro f" I 11-' '=' I 

l!lk-~LU~l!lmlI:-Gfl.n~urmUI:-G~Yl!l GlJrtLtYn.GlJ~t~W~LUn.Q' t}n.t~ntn.GJt!G~M.Wrulel~:;L~t.l'~~LU 

n.GlJGfl.I:'Gnlt!n.Gw~Lu[ji'l.blA.rt~wn.GIt!Gfl.I:-Gfl.M.Lvrulell!1.;:L~Y'l'...~LU (~ II ~. 1'1 ,,

LJ!l n.n." ~~rt~un.ll!lrtl!1.l:-)!-n.GlJ~nl'...nL~ G~lN 

l:'~nl'1.1'~blrt~Un.t l!lrtl!1.l:-~n.GlJ~nl'...n.L~ G~HN 

L~nl'1.1':;Yrt~un.tU~n.Gl;~n.GlJ~n.l'...nL~ G~l}I 
1:-~n.I'1.1'~blrt~Un.tU~n.GI.!l~n.GlJ~n.tn.L~ G~ H~ 

UI'1.1'LMLn.LGL~ Gt.! J o 0 I P 

(1) um'L~~Ln.L~L~ (Z 

LJ!ln.I'1.1'~Yrt~un.tl!lrtl!1.l:-)!-n.GlJ~n.l'...m~ G~ IN 
, " ,... ,.. H 

I:-lJn.1'1.11:;t.!rt~Un.tl!lrtl!1.l:-)!-n.BlJJ:n.l'...m~ G~ N 

L~n.m'~t.!rt~un.tU~n.G~~n.GlJ~n.l'...M.L~ G~ l}I 

1:-~n.M.1,~~rt~Un.~ u~n.GWIAn.GlJ~n.t,n.L~ Gt.! H}I 
I l. ~" (I P 

d 

mailto:rtt~n.@GJ:n.Glll~t~ML~G
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mllJ?lllJl'm'1Je:J'l{;)1e:J~1'l~viloUmHl'ULLI'1~~'lHi1 ~~?llJlJ~1~lJl~lm.h~'1Jlm 10 n"lJ LL~~oUB?ltJ'U~h;l~\iJ'U. 	 , 
oUe:J?le:J'IJ~1lJ~~tln?llJlJ~1~LiJ'UoUBaB'U¢tlJ1~~~1B~h'l\J1B'IJ (Gonzalez & Wiberg, 2017) nl'~m1~?ltl'IJ 

\J 

mllJflnt'i'e:J'lLLJJ'Ucil'1JB'lAl'Wl~lijL(9leJ{oUm1B'IJ~1vl~ln15tJ-r'IJLViCJ'IJ'W{tJlJtl'U'lJeJ-:J DeMars (2002) LL?lVl-:J1~ 
b~'Ul~ I'lly.jl':illjL(9ltl~f111:IJtI1n-Um'leJ'IJ'OJ~~'ln11Fl11mU'U'OJ~'l (overestimate) L~tl-Utlatl'IJ~(;\t1'ULU'U 

oUe:J?ltl'IJI'lB'UoUl'l41 tJ I.L~~1'l1'Wl11ljL(i) eJ1f111lJ en noUBaB'IJ~~~lnl1Fl11lJ I. U'U~~-:J (underestimate) L~B 
oUtl?lB'IJ'1JVlt1'ULU'UoUB?lB'lJI'lB'UoUl'lCJ1n LL~tl~l'lhii\9l1lJ ~lnm':i'oiil~tl'l-Um.j~'1Jtl-:J DeMars (2002) i1LLaVl'l 

• 	 \J 
Q.I dv I g4C!4 I Sol dQ.~q,t:lt.l 

'VI~ n \il'U'Vla'U'IJ?l'U'U11 mllJmLB tJ.:J'UmmmllJtnn'UtlaB'IJ'Vl LnVl'U'UlJ f11L~n'Utl tJ... 	 , 
5.2) m':iL ,tfhJ'lJ1. Viv'UmllJ?ltlVlfl~eN n~lJn~'U'lJtl.:J1lJ1.Vl~ m1(9ltl'IJ?l'Utl-:JoVBatl'IJLL'U'U 1PL, 

2PL bb~~ 3PL 

~1~tJnlJlJlJtl'l(9)tlm'l?l-rl'l1:IJLVl~n111Vl 2 bl.'U'IJ 1~Lbri lJlJlJtl-:Jbtlnij~ Lb~~lJlJ:lJeJ.:J'W'VIij~
\.I 'I 	 " , 

n~11 fitl lJlJlJtl'l btl nlj~dnoUtl(9l n~'l b ,1tl'lI'l'Ul1 I.I.JJ11-Um'ftl'U'OJ~LI. '\J.:J I. U'U 5 ~l'U\9l1lJtl'lAtJ'l~ntl'U'1J€l'l~m~~ 
~1'U1. 'Vlflb~1~ ~?ll'l'a'Ul. 'VlPl I.L~ ~ n1'l'~m'l11 tl.:JA\h~ntl'Ul.VI~1,r'UallJ11m1lJLt1'UVI'll.:J l.~tJ1 n'U1~ 1VltJij ~n'lj~ 
~1'UL'Vlfl1tJb~fj?ll'l?ltJL'VlflI.L~~ nl'~'~eJ?ll'l' LUtJ~11.1.'\.hl.l.~-:J (latent variable 'VI1tl construct) 'VI1mt1tJlJ 1 tJ 

... , 	 ) "':!1 '1 J' ". I ~ b .,j ..... <V 1"<V <V'VlPl'U~l'U':iln (underlying concept 'Y1v.1.:Jtl~ 'UI.'UtlVll'Utl.:JI.I.(9l~~tl.:JfI u1~ntl'IJ Vl.:J'U'U lJI.Vl~n111Vl'Vl~1'OJtJ '1J 

I. tJ~CJ'U I. ViCJ'U f111lJa€lVlfl~B.:Jn~lJ n~tJReJ blJl.Vl~ n11(9ltl'IJa'Utl.:JoUm1B'UI.B nij~ (unidimensional item 

response model) LI.'IJ'U 1PL, 2PL I.I.~~ 3PL ~.:JJl1'W 3.2 

~'ll~n'ljru 8 ict 1'U.fI1'W 3.2 fltl y.jl11ljl.(9ltl1~n'lj~~ltJl.'Vlflb'Ub~fjal':ia'Ul.'VlflLI.~:ml':i~tl?ll'l' 
'Um{;)1tl~1.:J1.1.(9)~~f1tJ 1VlCJ~'Wl11ijl.(J)tlid'\.h~lJlruI'l11~~lnfl~l.l.tJ'Ufil(J)tl'IJ (X::::O Vl1tl 1) 'lJtl.:J~1tl~1.:JI.LI'1~~ 
f1'U~ijlJl~lnoUtl?ltl'IJVJnoUeJ ~-:J1Vlfl1eJ'UfI~lJ~1'Um1I.oU1Ci.:J?l1':i?l'lH'Vlfl (Information Accessibility: Ac) vll'U 

m1~Vln1'l'?l1'l'?ltJL'Vlfl (Information Management: Mn) vll'Un1~'IJ~ru1n1'l'?l1'l'?l'UL'Vlfl (Information
\J 

Integration: Ig) ~l'Um'l'tJ'l'~l.ii'Uaw~'Ub'Y1f1 (information Evaluation: Ev) LI.~~~1tJn1'l'~tla1':ia'UI.'Vl1'1 
(Information Communication: Cm) ~tJ1-:Jn~lJ1'Ui11y.j 3.2 Ll.aVl-:J{;)1I.LtJ~LL~-:JVln'lj~~1tJL'VlflbtJ1~~ 

?l11?l'U1.'VlflLL~~ n1':i~tlal'l''UeJ.:J{;)1B~1.:J 1tJ~ I.VI~VlJLL"'Vl.:J{;)1LI.tJ'l'~.:JLnI'l1~ Vl1tlfl~LI.tJ'Ufil(9ltl'U'Utl.:JoVm1tl'ULI.I'1
\J 

~~oUtl 1.1.~~~nl'1':i~~~lm.:J n~:IJ1tJ~L'VI~ CJlJbl.aVl.:J1~1.~'Ul1 V1n'lj~~1'UI.'Vlfl1 'U1~~al'l'a'Ul.'VlI'1LI.~~n1'l'~m'l1'l''Um 
'U 

(;)1eJ~1.:J ?lllJl':ifllVl1~~1CJoUeJ"'B'IJ~-:J"'lJVl 
1'l1'Wl'nijl.(9ltl1 8 ict 1.1.~~1'l1'Wl'l'lljl.(9leJ1oUtl?ltl'UallJl'l'fltJ'l'~lJlru1~lilln1lJ1.Vl~ IRT I.I.'IJ'U 

1PL, 2PL I.I.~~ 3PL ~.:J"'lJn1':i '3'.1-3,3 ~ln,r'U~.:Jl.tJ~tJ'UI.ViCJ'Ul11lJI.Vl~1VlI.t1'U1lJLVl~~"'tlVlfl~B-:Jn~lJn~tJtl'U 

(3.1) 

e aM- bt ) 
p. eX = 11 (J) = --..,.---,-	 (3.2) 

1 	 ,1 + eat(9-bt) 

(3.3) 



I 

£'£ MLV~~ ld£ ~I::l" ldZ 'ld~ n.m, (1apow asuodstU wa~! leUO!suaw!p!~lnw)
. ~ 

~~It1.Mn.(HHs~~(m~.m8W!,l..UI::l~' rt1 8~n.~Urt~U~B~l!l~8 ~rtLtl!l n.fa~mfa~rt12-1P~~~~~l~Lu~~1rt1 
~ 

n.~~~ fat~n.L~ ~ ntll~LrtL~rtLtl!l~~"~rtLtl!l~~1~t':I~~~HL~8~~LU~I::l"ItllA.m~~L~~l::lln.ll!llA.mL1'l~~u)tb~ 
• lA.~Lfa8tW8~1t1. ~L~8~~LU~1::l'11tltA.m~~L~fa~1n.1k!lA.1nL~~~UlA.rtlA. ~LfaBtW ~8n.~m~umu k! fa Ln..Q8n.U rtt~~~11 PI,.. JI:I' P p:.. f1 ro POOf" I ro ro ~ ~ 

n.Ugn.MI1~lA.n.8U~~[1l!l~8 ~ ~t~n.(w~~n ~L~8~~LU~~'11tllA.m~~L~f)~1n.16!lA.mL~~~UlA. LWn.1M81111ft "", (b roF' ' f1 1° F" I'=" ('fJ p,r 1'1 I 

,,~ " 
f)~1 ~L~8~~LU~~1'ItllA.m~~L~~~1n.1k!lA.mL1'l~p.u~B~~~It1.M.~Gltrtrt G~ Z ~~(mrm 
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fl1'1"l 3 . 3 LL~~~1~L i1'Ul1 Vi'n~~~ht.H 'Vlflb 'Ub"Ej~l~~'UL'VlI'\LL"~ n1~~e:l~1~ tJ~~ne:lU~1 fl 

mllJjLL"~mllJ~llJl~m~cntlUn1Wrrl()~~l'j~'UL'Vl1'\ (8AC) ~l'Un1'j~~n1'jG'll'jG'l'UL'Vl1'\ (8Mn ) ~1'Un1'j 
" .1'" )" d 'i d\!'jruln1'j~l'j~'\.Jb'Vll'\ (8Ig) ~l'Un1'ju'j~blJ'UG'll'jG'l'\.JbYlI'\ (8Ev bb~~~l'Un1'jG'le:lG'll'jG'l'UL'Vl1'\ (8cm) ~~WYl 

fI11lJ~LL"~fI11lJG'lllJl~(l~':! 5 ~l'U.Q~lJ~'Ut5n'U ~.:!LL~~-3~1fl"'n'''n~ruL~'U1~.:!~ii~1''nl'\'j~~ 2 ~1'U~ .~ ~ 

5.3) n1'jrl~ b~ e:l n-um'l e:lU~iifl•rum"v'jL-Ulf1"-3oU'e:lG'le:lU bLUUU-ru L \-1lJl ~ 


m fl\-1".:J "ill nm~tl L tJ~ flU bVi tlUfI11lJG'I e:l~ f1~e:l.:J n (llJ n~ 'U'lJ e:l.:!llJ L~ (I f11Tr~ be:l nij~ bLUU 1PL,

'U 

2PL LL(I~ 3 PL LL(I ~ LtJ~t1ULVitlU'j~Wjl.:J1lJL~manij~bb"~blJb~(I'\"l'\ilij~ "iJ'\.J1~lJL~(I~G'le:l~fl~e:l~ n(llJ n~'\.JtlU• 



~~L~IA.~LV1,It~~11 ~rukl Qf1.JJ. ~UlJltLn. 
• f\ f\ " 

@~ ~11~t 11~~!.LLlf1.ti:'Lr@r-~It~Lli:'BIl.r-~f1.r-~~ItBJloI1r-~n.BLl~!.fbf1.LN"3L!.n.n.1'fb!.P.i:'~ f1.L~ ~ n.GLl~!.fb~~B 
f\ 

ItLl!ln.BlJBJlon.Blll!.LLl~I':lLlL~}L~!.'IALW (Z' ~~11 Lllln.@BJlon.Blll!.LLln. t ~~I1Bp~'mBlJBJlon.Blll!.LLl~I':lf1.Li:'I1L!. 

n Bkl f1.r-lJ Z' f1.Q1l.lBBi:'n.1mBlJ~IA.!.LLl ~1':lf1.Li:'11 L!.n.!.I.1LlJ n.BlJ~lA.!.LU~l':ln.Li:'I1L!.!.LLl (V K=' 11='1 ("G 0 

£'0 n.~L!A1B~III.L~LlI1B,t\L~~ (JOJJa PJepue:).S) n.L~~lllLItf1.B~kl'~L~WItLr-WL~~I1~l Lr-i:'W 
f\ • 

f1.~1 i:'klItLtkl~~n.BlJ~IA.!.LLl n.,t.LJlo1,~ i:'Bll.ll !.LrtLlJItLtklL~Jlot n.BlJ ~lA.!. LU~11!. LLl (£ ~f1.V1,Ll-I ~n.BLl ~!.fb~i:'BItLlll 

ItLlllfbtf1.~1~t (aJueleq :).ua:).uoJ) n.BlJ~lA.n.n.11i:'BIl.LI.1Bpmt,mU~~~'1 OZ' ~~I1@~f1.~1ftt (a:).eJ amsodxa) 
r. n. II. i'\ 

n.BlJBfl.I1I':l' ~I}'!.LLlltkln.r-kli:'lA.ItB!.M. n.GlJl':l i:'Bfl.ll!.LItLlJrtLtkl n.~~!.n.Ll i:'B ~kl~B lJi:'Q.~~i:'lJ (Uol:).eWJOjUI t1 b ~ t1 1'1 I'tI Ibn ~ .. 

wa:).!) !.IIA.m~!.LlJi:'rlll." L~~~n.BlJ@JloUIt~1111~Jlot ,?11~t!.LUn.kI.1L~fbt W~@Jlo n.B~GJloUB~1!.LUn.kIll.L~ n.BlJBJlo 

LlB~'~kl!.LLl (Z' ~rtl.1~IA.~I':lB!.I.1Ll~n.B~BIl.n.Bllln.BlJ~Gm (dV3 :JOlJalSod e papadxa) N~I.1I1LVi:'U1~Lkl II='I'b ~bfpr " (If" ro Ib 

L~11r-~L~ruLIt~!.fb!.LLl£t~~" 
f\ f\ 

f1.~rt~I':lUll~~"llltln.G~GJlon.Gl!l n.B~~G~' (3lW :uo!:).ew!:).sa pOOLl!la>j!l 
.. n. ' .'1\ 

WnW!XeW) l!l~N~~tfbt n.!;} mLtkll1 r-~L~ruLIt~!.fb!.LLl£t G~ £~ Z' n.~rtr-~L~ruLIt~!.fb!.LUJlot n.GlJ~i:'GIl. 

ll!.LrtLlJrtLt.klL~ruLrt;;!.fb!.LLln.kI.1L~ ll!.LrtLlJrtLtklL~ruLrt~!.fb!.LLl (1 G~ f1.tlt! £ fu~L~~n.tlt!~l1~l k1 Ln. 

09 f1.~'fttf1.~i:'~n.BlJlll,lA.!.LLlf1.tL~t.,JloWI1~t!.LLln.k'III.L~i:'~ n.GlJ~lA.n.n.11L.\A!.LLln.kIll.L~L~t.1~11~!.~~" GJlo~~~" 
• n.GlJllllA.!.LLl L.\An.kI.1L~UG~'t~rtG}M. n.GlJG,'lo n.GlJllllA.!.LLl n.t}' L ~i:'~ L~11~~!.LLlf1.ti:' LrGt~lt~U~LI.1G,?1 ;;f1.LlllJ 

i:'lllmmll" G~ Ll~III.n.GU~!.fb~i:'GI1t.~n.GLl~!.fb n.GlJ~IA.!.LLlf1.tG~L~I.1n.,t.I.1L~ n.GlJ~IA.!.LU (£ 
f\ 

00 i:'~ 0 i:'L~III.;;!.r(Wf1.11L~~Lf1.L~L~~~" 
n. 

tJ i:'~ tJ-i:'t!l-f1.1..I1@ULI1ItLtklL~ !-l1'~t i:'~klL.\Alll~!.LUn.tn.GlJG,'loLlG~'lll~~LLlf1.l..!MULl'~i:'~ (e) Llf1.11 L~Hf1.L~ 

~m' (q) LlWrtLtklL~ !-l"~t}Gltl1C!L!.LM Z' n.n.1, eH:!I) n.GlJG,'loi:'Gf1.lJn.G~!.LLlQ~blA.ItLl!ln.GlJGJloM.LLrrll~ 

.r-~L!.kl' t!.LLlJloWi:'kkln.n.~!.Lf1.~~!.LLl11.~t LItL!b~n.GlJG,'lon.k I.1L~ llln.l.1Ll-I ~LI.1GP11tLllllt~kl n.G!. W ItL t.kl ~11l!l1 

GJlo s f1.~i:'~f1.tf1.L~~ Ll!.'mB"n.G~GJloi:'~ Ll!.1mB"f1.tn.G~GJlo~L}lJn.kI.1L~JlotG~1n.n.~!'~~G~i:'~f1.~t-~ L~III.t-t.~ 
II. 1\ II. II. 

n.G!-lHn.G~G,'lo~Il.~~!.LLlf1.t}'L~~~~~~~ m 'm,llon.G~GJlo~Il.n.kI.1L~ n.G~GJlolllll.t-L}lJ!.LU (Z' 
n. f\ " n.BlJ~IA.!.LLl~1':lf1.Lt-I1LWGG!.LU f1.l.E-t Lrtf1.l1(} 1 ~lA.t-~!.Ll.lLlL~~W~rtG,'loL!b~~n.n.~m,CI.LlLM~1.1 n. n.~!.It!L,'lo' n.G!-l 

f1.11Q-';;lA.t-~!.LLlf1.tJ.' L~t-G~f1.klLliAl1~t!'LLlf1.tt-LrGt~rt~Un.(m~IA.~LLln.t f1.11 (}' ;;lA.i:'~!.LLl (1 

;:~1ll11 ~11@1;:~11L!.rtl1l!ll f1.~tf1.GG n.n.~~f1.LI':l nLt-Il.' ll!.LrtLlJlA.n.GlJWlA.!.LU n.n.~!.f1.n 1Ll L~t'G f1.1 dHd L~LU' I JCr ....... I II r. F' I; F' 


2,tn.n.;:!.Lf1.~~~LLl n.GlJ~lA.!.LLl~l':ln.Lt-I1L!.~LU (v n.G~~lA.!.LU (£ n.8lJG,'lo~il.i:'L~lJnU (Z' f1.11(}'~lA.t-~nLl 

(1 G~ f1.tlt! tJ f1.!;}'LlGGf1.LmtJ.1L~!.LUt-!111~t n.G~GJlot-~klLJlo1M.LU'ru~~~n.GlJGJlo~t~ULM~III.}Gl!l1t.t1ItGkl 

ItW,gfb1n.n.11 Ll GG!.LLlI1~l ~lll Lfufu~fbL~U~U~ltl~tJ.t-GIl. 1Z' ~1'\~!.tlll!.lt-f111!.LlJG~~LU;; ~11\.!!1A.mlJ!.LlJ 

~~111.1kllA.1n.L~~~U)t-l!l~!.LLl n.kIll.L~}Gltl1tt:l-rtGI.II1t.~~Lrtlll.1n.kfbn.n.11 n.GlJl!llA.!.LLl n.n.~!.Lf1.~~~LLl 

:.I.t)Lfufu~lA~U~U,ttltlt!Gt'GIl. lZ ~R!.!'tl.t)~t'yt"!.L~G~!.Lu;:~m~1A.m~!.L~!!~lf1.1kllA.1 

U~1II.f1.~1L~ruLrt~!.f1!.LUb'Bfl.n.G~kl1lllL~klltLtklL~UL~Lru!.L~t1~~ 
" 1\ .. 1\

8l!l1111f1.I.1LLllA.lAsruLl1 rtLl!lM.LU'ruklltlA.n.@~Gfl.UG~11111.l~~I1~tl':l t~1'llllJIA.ULIti:'L8Gt.lll t-GIl.n.GltlLklf1.n11~kl~ItBfl. 
o F" J=rF' 1'1"" ,.. ~" F' I'b n; I 0 
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';j~fJ~~ 4 nl';j'tll';j~'U'U n1';j'VI~ael'U bb'U'U'tH''U b'YI:Ul~~"JfJRmJ'Yi"Jb~el{6il'Y1i''Un1'a1~V1m:t~~hub'VIf1l1Ul~fi 

a1'aaUb'VIAbb~~n1'a~ela1'abbvi.:JA~"J'a';j't!t~ 21 'Uel.:Ju~~unii1n't!tlmrurul~~ ltl'VI~~el.:Jl.u ... ... 

. fl1 "J'tll"J~UU nl';j'Vl~&1 flU bb UutJ'-rtl b 'YIlJl~~1 CJAfllJ~1 b\llfl1~ lW~J'Unl'f-r~Vln'l!l~~l'Ub 'VIFI1 'U1,,~ 

?ll"J?\'UbVll"lbb"~n1"J~m'l1'mvi'll"lm"j"j'tJ~ 21 'Ufl'lu~(;n1flPifl'tJ1U~~~11'l~ 1tlVlI?l" fl'l1i ijfll"j~lbU'Un1';j~'l 

"J1CJ"~bBCJI?l~'il1ud 

l'l"Jelcil.:J1:ilfJ 

1'l1m.h'l1~CJ ~fl ii~I'l"J~~'UU~~~11'l~&11CJ61'lA:W1"l1?l1'l1 bb"~?\lCJ1VlCJlf'11?\\Il{ .&'UtJ~ 3 ~l'Ul'U 217 A'U 

bb,j'lbU'UbYH'l'1l1CJ ~1'U1'U 104 fl'U (~mm~ 47.93) bb"~bY-lf'1'Y1~.:J ~l'Ul'U 113 FI'U (-rmJ"~ 52.07) 1I?lCJijii~~ 

?l1CJ61'lfll.!I"l1?l1'l1 ~1'U1'U 119 f1'U (~'ilCJ"~ 54.84) bb,j'lbU'UbY-lPl'1l1CJ ~l'Ul'U 44 A'U (-r'ilCJ"~ 20.28) bb"~bY-lPl 

'YI~'l ~1'U1'U 75 FI'U (~flCJ(;t~ 34.56) bb(;t~ijii~\Il?\lCJ1VlCJ1Pl1?\(J11 ~l'Ul'U 98 fI'U (-rmm~ 45.16) bbU'lbU'U 

b'l"lf'1'lJ1CJ ~l'Ul'U 60 flU (~elCJm~ 27.65) bb"~b'l"l?1'V1~'l ~l'Ul'U 38 A'U (~flCJ"::: 17.51) ~'l\lll"Jl.:J 3.12 

~l';jl.:J 3.12 ~1'Ul'U(;)lfl~1.:Ji~EJ~1'V1-r'Ufl1"JVl~"'il.:J1-ll';i~UUfl1"jVll?l?lflU 

~l'Ul'U (;)lfl~l.:Jl ~CJ 

bY-If'1'1l1 tJ bY-I?1'V1~.:J ';ill.! 

n (%) n (%) n (%) 

44 (20.28) 75 (34.56) 119 (54.84) 

60 (27.65) 38 (17.51) 98 (45.16) 

104 (47.93) 113 (52.07) 217 (100.00) 

d c:II.o::lrt,Q./ 

bfl';jel'll.!el"J"ilfJ 

bA ~'il.:J ij 'ili ~EJ Fi fl "J~U'U fl1 ';iVl I?l &1 'ilU bb 'UU'tHU b 'VIlJl::: vll EJ A fllJ ~l b\Il fl1~ l'Y1-rU fll';ilI?lVlfl'l!l:::~l'U 

bVlFll 'Ul"~?\l';i?\'UbVlf'1bb":::fl1';i~fl?\l';ibbl-1'lf'1m';i';i'l!l~ 21 'Ufl.:Jii~(J1unPin'l!lltl~~~lV!~ ~~i~EJ~~'Ul~'U ~.:J 

lu"Jbbfl"Jl.!fl1';iVlI?l?\'ilU bbU'lfl'ilmU'U 4 ~1'U 1~bbn fll"J".,j'Vl~bUCJ'U fl1"j?l~l'l'lJI?l-llfl?lflU fl1"j'VlI?l?\'il'U bb"~fl1';i, 

"Jl EJ'll'U~m fl1"JVlIil?\flU 11?ltJl\ilVln'l!l~~l'U b Vlfll 'U1"8?l1';i?l'Ub'Vlf'1bb"::: fl1';i~tJ?\l';ibbvi'lf'1 m "J"J'l!I~ 21 ~l'Ul'U 5 

tJ'lAU"J:::fl'il'U 1~bbn n1WU1~'l&11';i?\'Ub'Vlf'1 fll';i~lilfll"J?\l';i?\'UbVlf'1 fll';iU';i(uln1';i?ll';i?\'Ub'Vlf'1 fll';iU';i~blj'W
" 

~ " n 1'~ bfl 'U 'a'J'U ';j"J lJ'U el \J" 

fl1"J'VlIil"fl'l1-ll"J:::uU fl1"J'VlI?l&1'il'U bb U'uu -rU b'VIm ~~1 EJ Am,J'vh b\lltJ1~l'V1-r'U fl111IilVln'l!l::: ~1'U bVlA1'U1,,~ 

?\l"J?\'UbVlf'1 bb"~fl1"J~'il?ll"J bbvi.,jf'1m';j';i'l!l~ 21 'Ufl.:Jii~(;)unPifl'l!llU~~~1(;)~ ij'&'UV!fl'Ufll"Jbn'U"J1U"J1lJ-ll'il\J" 
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1. tJ ~~ ~1'U.:J1'U flU b~lV1UT~tJ~~~lV1eJ'l!'ltllJ~lb~eJ{b~eJ'UeJLoUlloffVleJ'l!'l mJ~l b~eJ{G11V1i'um~~~ 

~eJUflU!ii'le:JEh'll ~CJ 'W~eJlJ'~'lIil'il ~~tlUmllJ b~ CJU~tlCJ'UB.:JeJtJ fl 'iruJll CJ1'U~eJ.:J!'l mJ'Wl blileJ{• 
2. ~~'W~lill~~'ltJ~~~lf"1BlJ~lbIilB{ ~lflt1'U~'l~bb~'l~lCJ~~bBm;lb~m flUm~Y1~~eJu bb~~m~~tlU 

rllr11lJl'U 1 U~bbmlJfl1~'Y1~~BU 

3. riB'Um~Y1~~tlu ii~Iil~~~m~'lYl~b{jCJ'Um'iYl~~eJuc.Jl'Ubiu1'1!~ http://wvvw.oneinthai.comlictc 
~ d 1/ d .o::::tI d Q.I 1/ II V d .q 

~1 fl'U'U~'l b'Ul~~UU n1'iYl ~~eJU b'W Bfl 'iB ml CJ~ ~ beJ tI ~ bflCJl flU ~ b'Ul~U fll~Y1~~BU blJeJfl'iB fl'il CJ~~ beJtI ~ 
" 

mU~l'Ubb~l 1 U'ibbmlJ m'i'Y1~~BU~~ bb~~'lrll:ffbb\I'll'U m'i'Y1~~€lU VI~.:J\ll fle:ll'Urll~bb\I'l\l'UboUll\I bb~l ii~~~'l 
b~lJlii''Um'i'Y1~~BU 1~CJiknn1'Ufl1 'i'Y1~~eJU~.:J~'U 1 -B'11lJ'l Vllfl'W~~iioUeJ~'l~tI1'Ufl1'i'Y1~~BUVI~eJihJqJVll 
'in'l':ll.:J fl1 'i'Y1~i:\BU~llJl'iCli:\BUmlJe4!'llJ~eJu1~I'l~B~b1m" . 

4. 1\hbbmlJ fl1'iYlV1~eJUIU~ b?l'Utl bbUutJ'i~ biJ'U fl11lJoW'l'W tl1~moff.:Jl'U'UeJ.:JB'U blil eJ{ bvJ~'i ~VI':ll.:JmoU.:Jl'U 
" " 

flU f"IeJlJ~1 bl'ltl{l~ii~ Ill~vi1 bb UU ~tlU b~~ \I b~ eJtJ'i~ biJ'U fI11lJoW'l'WeJllU'U tl'l enoff~ii ~ m~uu n1'iYl~~tlU 
v 

Vl~'llUl flii~l'lvil bbUutJ'i~ biJ'Ub~~\I bbiKl 1 U'i bbmlJ m~YlV1~BU\I~~lt1'll'Ue.J~ fl l~Yl~~tlU 1V1CJ'il CJ'll'U~l'Ul'UoileJ 

Cl fl bbm~oUB~~1'U bbl'l~~B'lritJ'i~ fleJU 'W~vl.J~'l bbi:lV1'l mlvJf"I11lJ~lJ~'Uih:::VI':l1'l!'l::: bb'U'U1'Ubbl'l":::v'l riu 'i~ fl BU 
OJ 

"" ~"n1':i'J bfl ':il ::VltJelml v 

1. lbfl'il:::V;-oUtllJ"JliJVl~.:J'Utl~!ii'ltl~1'l1~CJ1~tI1off~(1~h'li.:Ju'i':itJ1CJ 1~bbrl mll.J~ bb":::~eJCJ"::: 
OJ OJ 

~ ,.., "11'" d,.,j ..,
2. 1 bml:::VlYlfl"cl:::lil1'UbYlfl 'U ~CJi:ll'ii:l'ULYlPlbL"::: fll'ii:leJi:ll'HbVI'lPl 1'n'i'i"clYl 21 bb~ :::fI::: LL 'U'UYlfl'l!l::: 

~1'UbYlf"l1'U1"Vi:l1'~i:\'ULYlf'1bb~::fll'i~tli:\1'ibbvi'lf'1m'i'i'l!l~ 21 ~'l 5 eJ'lAU'i:::fltlU 1~bbri nl'HoUl~'li:ll'ii:\'UbYlf'1 
fl1'i~~ fll'ii:ll'i~'UbYlf'1 fl1'iU'irul fl1 'i"'l'i~'UbYlf'1 fll'iU'i::: biJ'Ui:ll~i:I'UbYlf'1 bb~ :::fl1~~tl~l'i"'l'i~'UbYlf'1 ~lbb'Ufl 

v 

ml.J~lCJm'ib~CJ'U1~CJ1offi:l~~b'li'lU'i'itllCJ 1~bbrl rhbQ~m"'Uflru\Jl ~1'UL,jCJ.:JbU'Ul.Jl\9l~~1'U Ali:1'li:lV1 A1~1"'1'l 
\J' 

3. 1bm1:::Vlmll.Jbb\9lflm.:J'Utl~'Vln"cl:::1'l1'U bYlfl b'U b~CJ~1'i~'UbYlPl Lb~:::m~~B~l'ibbVI'lPlm'i'i"clYl 21 bbm: 

... , 

~l.JU'i~~Ylifl1'im:::\llt1 mll.JbU bb~:::rnllJ1vi'l 
~, ,..,,, 'i 'i ... ",.,j 

fI:::bb 'U'UVfn"cl:::~l'UbYlflb'Uh ~~1'i"''U b'VIf'1 bb~:: fl1'i~m~1'ibbvi.:Jf'11ll1'i'i"cl~ 21 bb~~:::tl.:JA'Lh:::neJu 'i:::VI':ll'lii~1ll 

b'Wf'l'UltJbb"::: b'Wf'lVl~'l 1'Ubb~":::i:l1CJ fl1~b~CJ'U1mJloU~(1~Yl~~tluViG11V1i'U;(ltl~1,:j 2 fl~lJ ~ dJ'UB~'i:::~tl fl'U 

(t-test for independent samples) 

':i:: CJ::~ 5 fl1 ':illl ':i'J~ aBU fI ruJllVl ':i~'UU fl1 ':i'Vl Vi aBU LL uutJ ~u bVllJl::~'JCJ fI Bl.J'W'JbIll eJ1ril'l--'I ~Ufl1 ':i1Viifl't1:: . , 

~1'UbYlfl1'U16'1 ~al':ia'Ub'VlAbb6'l::fl1':i~mll':ibbvi.:lAVl1':i':i't1~ 21 'UB'lila\JlUnAm:Jlmrurull'l~., ., 

fl1 W\~1 lUi:leJUfI,run lVf~::UU fll';iYlVi i:I tlU bb uu'Lli'u bVll.J1::: ~1 tlFl tllJvh b\,m{G11V1i'u fl1 'il~Vffl"cl::: ~1'U 
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In"tJ AUt" 1) n1 ~111, 1 U (retrieve 
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..,. , II, II ..,. ... 
'UEJ111~lmb'VI'(;l'l"!Je:J1I'(;l n1':inl'V1'U~l'UEJ111~tJ~'Ubbm"!J~lnbb'VI,WU e:J 11 6le:J~f>ltJ'a~ne:J'U 'UEJ111~1 nn1';i~'1Lfl';il::'VI 

~ 

'II'II 
II 

"!J e:Jb~ 'U e:JbL'U:: 
OJ II 

(2552) fl'UflJ111I'lEl'ln11 
.,; nl'':i~tl~l'HnH'l'U b'VI f1 

Katz and 

5) m';j~mn';i IETS (2002) Ifn';i~ll?\l'Hn';i?\'UbVl?1 (information 

(information communication)nl';ibt:.J CJLb ~~.uElll~?\l';i?\'U bVll"!bb~~fnll1-rl:tJ communication) m.J1fJei-:J m';i?\11~ 
, ~ ~ . , '" .,;Vl1I1CJU'I fn'a bL~m tl~ CJ'U?\l'a~'ULVI?1tJ'l~a'U'VI~ElmhJ~fl'U i5f11';ibL~~fn1 LL~ m tl~CJ'U?\l';i?l'ULVI I"! VIMacklin ~ ~,


I(2007) 
 LVl CJ m ';i?l~l'l bL~~ bt:.J CJbbY'l~.u111l6lIijA1111L'VIlJl~?\lJn'U'U~'UVI"!Je:J~~~'U '\I 

'Qq Q.I Q 

"!J11?111'VI11 fl11lJ b VllIl~?llJ flU 'U )U'VIn1';i~VlilhLL6l~b(:.JmbY'l~(:.J~~l'Ui~CJ 1~w1i , ?ll1?1'ULVlI"!1Vl"il1fl 
d ~ _~ Q..I 4 I <ICIo ~ ~ 

"!Je:J.:Jc.J-r'U?ll';i?l'U b'VI1"!1'U1~'UU &1~11~ 
Markauskaite 

LA) f).:lllel~ ~V1~ LL~ ~ LA)f)"!J1 VB'W LVlB) b'W VI 1. nT:l6"h:n;11 'J?\'U LVI I"!Yili Al1lJ(2007) '\I 

QJ q Slv 

b~ml1L?I'UmL 'U1V11'lLLm"!J1 'U~tl bb 'U'U1i11'l '1 L~CJijijCJ1lJtllJ~n11~tlbVl1J1 ~~1In'U'U';i'UVI"!Jel-:Jt:.J';i'U?\l';i?\'U bVI I"! 
~ 

Lbrl'VI6l1 fl'VI6l lfJ'U,fI fI ~ fll';i LfI1 1~1'U ~"!J~'VIi "fl1111fU6l~fl1111allJl':i~1'Unl1~El ?ll111';iuivu'Ul?11';i?l'UbVl1"!1.xijfll111 

fll111btJ'Ua1'U1'i'1 :5'mil LL6l ::uw bb 'Vi ~~11~'U b'VIf11'UbVl1I1~?\lIbb6l~?\e:JVlfl~e:J~ n'U'U~'UVI"!JEl~ 
~~ u d 

VOJ ';i::U'U Vl ~'V1 '(;l L'Vitl Vl tl'U~'Utl ~fl1111I-------+--------------:------l (:.J';i'U?l11?1'UbVlI"! 
II , ..,.• II d " 

California ~tl~nl1"!Jtl~nqll~flfl6lU6l::'Ul'U'VIm';iLt:.JCJLb~)"!JEll;l~?\T:l?\'ULVII"! L~elli\e:J'U?\'Ull-:J 2. n1)bL~mtJ~CJ'U?\l'a?\'ULVI?1~ijA11lJ 

fIJ111~1l'lm1"!JEl~flcilJ~fI'U hw1ibfl~el'lijll 2 OJ"" V ... 2 2 aI ~1~ 'l~ b tJ'U n l1bfll1'Vi a'VI~fl1111Emerging . ,~ bVllJl~b,llfl'U'U1'UVI'Ue:J'l(:.J1'Ubll)bl'ULVln 

&1~11~hJn11~El?\11 tl~'U1'i'1 bL~~'lllL?I'UEl .. "~ 'i 1'" btJ'U6b'U~1Hi"TechnoLogy 
,II flll ?l11111U~'1(:.Jl'U?ll1?1'ULVII"! bVlCJ "II 

?ll1?1'ULVlI"!ElCJ1~Unt'1El'lLb~~LVl1I1~?\1l1'U..,.", .. , , ..leoFund ..,. , 1 \J II"; ~ """".., 15f111V1111"llll'lVll'1t'11'l '1 VllIfl1111 
U1UVlI'l1'l '1 'U?lfl1Y'lLb1Vl~llllVlLtJ'UVl"ilVl~(2008) L'VI1J1~?l1It'1111'th~ 1J1V1"!Je:J~?ll1?\'UbVII"! 

. '1v.." LVlmhu'l5'1u~UVI"!Jll'l~~'U?l1'~?I'UbVlI"! 
SomerviLLe nl1b(:.JCJLbY'l1?\11?\'ULVI?1 VlLVllll~?llInUn~lJ 

, ~ 0'" 
\J 

(2008) ~~'U1'U';itl LL uU"!J El~&1~l1~ ~ijlh~~Vl6fl1~ LtJ'U?llf1qj
\J \J 

L"Ii 'U n 1 'a ~Vl'nJ bb U 'U Ltl n ?\ 1 1 L ~ e:J 1.x LU'U 
'\I 

tl1~LCJ"1Iun'U ncilJ 1VlflcillVlU'I n11L~tlnLb~~, , 
cu..::l Q 0 Q.I a q 

'\J Vl 1 ~ L U CJ 'U fllY'l 'U 'I ?I 1 VI 1U n1 1'U 1 b?\'U e:J 'VI 

I ...... 
o 
CI:J 

I 
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~';itJmlnl'HilV1'U~tJ-:Jfi\J'l'~flB'Ubbii'j~UEJ1lJ611lJl'H)~'nJ1~btJ'U 5 B-:Jl'hJ'l'~flB'U~-:Jd ' , 	 , 
1. m'ab"li1~~(;I1';i61'UbViI'! (information accessibility) VllJltJ('i-:J mllJ~bb~~fl111J6111Jl'H)1'Un1';i~'Ufl'U

" bb~ ~'l'l'U';illJ?ll'H''UbVlP\';i1lJ~-:JB5'UltJVI~mb61~~16n1'H~tJ fl611'a~'U LVlP\~ijB vn"'u ~'U1Jl L vlB fll';i1-u·!I1'U 1 'U 
" 

'l'~'U'U~~~~1~ 

2. m'l'~Wln1'l'(;I1'l'(;I'UbVlI'! (information ma~agement) VllJltJ('i-:J 	 mllJ~Lbii'j~fl11lJ~l:1J1'l'()1'Ufl1'a
" 

~~'l'~'U'UVim ~VIlJ'UB\l~I';i?l'Ub 'Vlf"11'U';i~U'U ~~~ii'j1~~1 tJ~tJ fl1'l'fll';i L~ tJ nfl'U LLii'j~ fll'n.h~ cJfl<1iloUl~L VllJl ~"1J fl'U" 	 , 
\l1'Ubb<1lii'j~tJ'l'~b[)'Vl1~ 

3. m'l'U'l'W1n1'l''''1'a(;l'UbViI'! (information integration) VllJltJ('i\l fl11lJ1bbii'j~mllJ"llJl';i()1'Ufl1';ibbtJii'j
" 	 " 

A11lJVI:IJ1tJ 611tJ LtI~tJ'ULVltJ'U 'ill bb'U flfl11lJbVlijtJ'UbbG'1~Al11JbLWlnvll\l'UtJ\l611';i?l'Ump\,:\)1 mLVI~\l.[mJii'jvll\l '11'U 

';i~'U'U~~~ii'j1~ 

4. 	m'l'tJ';i:aihJ(;Il'~"''WLVlI'! (information evaluation) VllJltJ('i\l ml1J~bL~~A111J6'l11Jl';i()1'Ufl1';i\llVl~'U
" 

Arum'V'l fl11lJ"BWlA"'B\l th~1tJ"llu VI~BtJ';i~~Vl5m'V'l'UB\l6'lI'l'61'Ub 'Vl P\~t111Jl1m 'U fl1'l'BeJflLbU'ULLii'j~LLm'll, 
iJqjVll~l'ULVlAl'U1~~6'lI'l'6'l'ULVlP1LbG'1~fl1'l'~eJ611d 1'Ud~'UU~~~~1vi' 

5.m'l'~tI(;I1'~"'1 'l'''''ULVII'! (information communication) Vl1JltJ('i\l ml1J~bLii'j~fl11lJ611lJld()1'U fl1'l' 
" ~Vlvi'l bb~~ L(:.JtJ LL'V'I~6'll'l'?l'UL 'Vlf"11'Ud~'U'U~~~ii'jbvlB()lB'U?l'UeJ\lfl11lJ~tJ\l fl1 'l''ll B\l n~lJ'UA AG'1 LbG'1~'U~'UVlvll\l '1~ LtJ'U , , I 

fl1d bflld'V'l~Vltfl11lJbtJ'U~1'U\ll11~ 
~i~tJ1m-UUEJ1lJ b~\ltJijU'~ fl1'l'~\l 5 B\l FitJ';i~ nBU~\ln~111tJ6111\l-rrB"B'UbbG'1~A~-:J-rrB6'lB'ULvltJ1~~fl~~ 

~1'U bVlfll'Ulii'j8?lld?l'UbVlP\Lbii'j~fl1d~B~ldbb'!A\lf"1I'l1';id~~ 21 l~tJ~VlJ'U1d~U'U fl1'l''Vl~?lB'U bb 'U'UtJ~'U bVllJl~~l tJ 

ABlJ~1 b<1lB~<1lB1tJ 

WI tI'U~ 2 (:.J ii'j n1 'l'WI1ll'UloUtI(;I tlU UG'1 :!fli~"litl(;ltlUb~tl1~~n~::~1'UbVIAl'Ulii'jV(;ll';J'(;I'WbVlI'ILL~::m 'l'~tI"'1'a bLvi~ 
I'!m'l''l'~~ 21 'UtI~U~()l'l1nfin~1m'll~1()l~ 

(:.Jii'j fl1'l'~l1ll'Ul-rrtJ?l eJ'U LLii'j:! fl "'\l-rrtJ" B'U LvlB1Vl~n~~~I'U LVlAL'U1G'1 V?lI'l'?l'ULVlP1 LI.ii'j ~ n1'l'~eJ~I'l' LL '!A\l 

P\1'l1'l'd~~ 21 'lleJ\lU~~nrfl~n~ltJ~'Yt1!l~~ ~ILL'UnBBflI.tJ'U 4 tJ'l'~b~'UlVltJij'l'lcm~I.BtJVl~\l~B1tJd 

2.1. C.)~m'l''''~I.:j"liBm)U~n~::~I'Wb'Vlf\l'Ul~V(;Il'l'''''WbVll'!bb~::n1'l'~tI(;Il'mvi~I'!~'J'l''l'~~ 21 ~11JijEJ11Jb;)~ 
tJll'l1~ fl1 'l'~rhvl'u~11 

(:.Jii'jfl1'l'~~l\l-rrtJ?ltJ'U~n~~~I'UbVlAl'U1~ 8~1'l'6'l'UbVlP\bbG'1::fl1d~eJ~ldbbvi\lP\mdd~~ 21 ~llJ'aEJ1l.H~\l 
tlll'l1~fl1d~fhVl'U~111~tJ~\l 5 tJ\ll'ltJd~fltJUij~l'Ul'U-rreJ61tJ'UbVhfl'UA~1.tJ'UeJ.:JFitJd~ntJ'Uii'j~ 52 -rrtJ 'l'1lJ~.:J~'U 
260 -rrtJ 'l'ltJ~~bBtJVl'lJtJ\l~I'Ul'U-rrtJ?leJ'Ubb~~\ll1tJ Vl.:J-rrtJ~eJ'Uvl\lmdl.:J 4.3 I.bG'1::m'V'l 4.1-4.5 
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1'11";i1':) 4.3 ?I";ithi1'Ul'U.ueJ?leJ'U~1 bb'Ufl (l11lJeJ.:J fhJ";i~ fleJ'U'lJeJ.:Jf11";i11'1, 

e:J.:)Fi'h~nelu il~1lJ ~1'U1'U 

(.uel) 

eJ.:)Fitl':i::nelu~ 1 f111lJ1bb"'~m1lJ?l1lJ1':iflt'Uf11";i~'Ufi''ULb'''~'';il'U'r)lJG'l1'';iG1'UbVIM I 
'\J 

52 
11 Q ~ -<iI:t, ~ .o::.,q Q dfC:II I Q.J dI 

n 1 ':i L"l.I1 £1.:) ii'l1 ";i ii'I 'U L'VI A ";illJVI.:JeJi5'U1tJVI";imb?l~.:Jli5fl1";ib";itJfl~1";i~'UbVlf'1V1lJeJtJn"''Uf1'U
" 

(Information accessibility) lJ1L~e:Jn11t.u,:n'Ut'U";i~'U'U~~Vi'",M 
el.:)Fitl':i~nel'U~ 2 

n 1 ':i ~ 1'1 n 1 ':i 6'11 ";i 6'1 'U bVI A 

(information management) 

f111lJ ~ LL '" ~ m 1lJ ~ 1lJ11 fit 'U n 1 ";i ~m ~ 'U 'UVllJl ~'VIlJ 'lJ eJ ~ I 
" " 

G'l1";i61'ULVlf'1t'U";i~'U'U~~Vi'",t,x~1tJ~eJf111fl1";ib~tJnfi''UbL'''~fl11 

tl1~~Jfl~1m,xLVllJ1~?llJ n'U~1'U bL~",::tl";i~ bf1V111il
• 

52 

e:J.:)Fitl':i~ne:Ju~ 3 

n1 ':i\J ";i £1.11 n 1 ':i 6'11 ':i6'1'U b'VI A 

(information integration) 

I f111lJ~LL!;l::f111lJ~1lJ11f1t'Ufl11LLtl"'f111lJ'VIlJ1tJ ~";i'\J I" ,
I Ltl~ EJ'U LVi tJ'U ~1 LL'U n Al1lJ b Vlij eJ'U bL"':: f111lJ Lbl'ln ~ 1'1'lJeJ'I 

G111~'ULVlf'1~1mLVI~~.ueJlJ"'~1'11t'U";i::'U'U~~Vi'",11il 

52 

~a I d
e:J':)f1u':i~ne:JU'VI 4 m 1lJ~LL"'~f111lJ~1lJ11£1t'Uf11";iI'1~~'Uf1rum'W m1lJ~B \YI f1~eJ.:J

'\J , 
52 

n 1 ':i tl ':i :: b ij 'U 6'11 ':i ii'I 'U b'VI A tl";i::btJ'UU Vl1Btl";i~~'V15m'W'lJB.:J~1";i?l'UL'V1f'1~t11lJ1H1'Ufl1";i 

(Information evaluation) BB flLL'U 'ULL":: LL nt 'lJU '1! Vl11il1'U L'Vl I'll'U1", V?l1 ";i?l'U L'Vl f'1 bb"':: f11 ";i 

~B~11t'U";i~'U'U~~Vi'",11il 
~ d 

e:J'IAtl':i~fle:JU'VI 5 m1lJ~bL!;l ~Al1lJ ~1lJ11 flt'U f11 ";i~~'Vh LL'" ~ LI!-J tILL'W~G11 ";i~'ULVlf'1 
\J 

52 

01 ':i~el6'11";i6'11':i6'1'UL'VIA t 'U";i~'U'U~~Vi'",L~B I'lB'U ~'UB.:J m 1lJ IKB.:J f111'lJ eJ.:J n~lJ'UA A'" Lb"'~. , 
(Information 'U~'UVI~1'1 'l~L U'Ufl11 LA1";i'W~'Vltm1lJLU'UG'll'U1'1111il 

communication) 

";i1lJ I 260 

.. 
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1.vnflviTu~B'lm'J~ufl'U'Vnl'l~m~cnn\J m'JL~l~L~cmdm~tl¥l'tl (Plant tissue culture) Iillfl.xB'l?1lJ~~l'U• 
'J~UU~tJfl'U~L~ cJf111 e-library vil'UIil~L~elfll'hfl'U\h~LflVl~~~ 'l1'U'1lB'l~Ufl'U (search) L~B~m~'VIl1'l~el 
~ v ~ 

Vl~'J'l~llJA11lJ~B'lfll'JlJlflVl?1~
. 

.... QI d , 
1. L~'lJ ISBN/LfI'lJ ISSN '1JB'l'VI'U'l?1BVl?\'U blil 

.clio ..:J d l.I cv V ~4 
2. LVlA'UflVlLfltn'1JB'l num'JL~l~~'Uq~'1J 

dill QJ ~ ~I o:J .Q" I

3. 'J1CJ'tIel~LL~'l'VI'U'lbltl LLfI~ u~.I"l.Vl~lJ~L~mL~'J 
4 " ,,1.1 J" ~ d 4.Q' 

4 . 'Jlt1'1Jele.J1lill'J tI ~?1B'U'Jlt11'1Jlm 'JL~1 ~ Lfl CJ'l L'UB LCJB~'1J 
" o "Q, .. cv 4 1.1 QJ 4'1:!:Jl 

5 . ?\l'Ufl~lJ~'VI'U'l?1BV11'l~l'Um'JLn~~'JLLfI~'1JtI1t1~'Uq~'lJ 

LQ"El 2 

12. 'VIlf1Un1 ~B'lm'Ju'UVimBfl?11'Jl 'Uly.J~~ii'1J'U1V11'VIq!lJ1nf111 700 MB 1~ tlfI1CJ'VI"''llillflm'Ju'UVin 1 y.J~~'l 
mJ mruLL~1 ~l:1J1'Jf,"lflULLfI~U'UVi fl~11~ LLn1A1'JL~B n 1.vmJ mru'1V11'Um'J~~LntJ. . 

1. CD-R 

2. CD-RW 

3. DVD-R 

4.DVD-RW 
... 

5 . f,"lfl't1'l 3 LLfI~ 4 
'U 
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tK'Jmh~-ueJ!;leJ'UeJ~fith:::neJ'U~ 3 n1~\!·m.l1n1'~!;ll'i!;l'UL'VIFI (information integration) 

':il1n-UeJlJ~6'l1~6'I'UL'VIi'1~fhVI'UVl1~ 1-uvnn~ ':il.:j\1leJ'Ul"hmlJoifeJ~ 20 
\J 

~'U Spec 

X100 I Size: 9.7 U'J 
CPU Speed: 2.15 GHZ 

Memory: Ram Size 4 GB 

S Pen 'I..hnn1BliIQ~~::: 
II ., 

n~eJ~'VI~~ : -

X200 I Size : 8.0 U'J 
CPU Speed: 1.3 GHZ 

Memory: Ram Size 3 GB 
"fV IIQ

n~eJ~'VI~.:j : 13 ~1'U'V'Im61f~ 

X300 I Size: 9.7 il'J 
CPU Speed : 1.9 GHZ 

Memory: Ram Size 3 GB 

n"'eJ~'VI~~ : 8 "'1'1..!oWm61m 

20. \-nmJtJnmeJ.:j'1JeF:lv11'U~eJ.:jm~1"i'1LL'U:::oJ11'Um~b~eJn~eJ tablet ~1Vl-r'U1m'Um~81'U~11~1'm,,:::-r'U'lJlJVi1
\J 

eJeJ'Ul"'l1 v11'U':il:m'U:::oJ1 tablet i'U1V1~iJ'"lru6'llJ'U1i (spec) LVllJ1:::6'llJfi''Un1~1oif.:J1'UlJ1n~~V1 bV'l~1:::bVlIil1V1 
1. X200 ~nl1 X100 LV'l~1::: iJn~eJ.:jVl~.:j 

2. X300 ~nl1 X100 LV'l~1::: iJn~eJ.:JVl~'l 

3. Xl00 ~nl1 X200 b'W~1::: WU1':ileJ1Vlqinl1 

4. X300 ~n'h X200 b'W~1::: CPU ljm1lJbnl1 

5. 	X200 ~nl1 X300 b'W'i1::: n~eJ.:jVl~.:JiJfi1~'l'VtJ1~~'ln11
" 

bO~~ 3 

." ... 1 'tl .,jJl1'W 4.3 l'l1eJtJ1'l'VeJ.:j'VeJ6'leJ'U 'UeJ.:jFl ~:::neJ'UVl 3 
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CR Herbal 11ft:: 99Z fll'r1l~1n'11J1Yw 

Mi'l.JlJl91~J1U GMP 11ft:: fit!. ( 11 - 1 - 12222 - 2 - 2222 ) 

.. , v w V. 'I ~I d, ~ 
91~ ~"H'l91!JmlJ\lln~u1t11uU'l1U1YifI LIl 

http://www.herba199Z.net 

dQl .o:::!it.QJ~ 

1. 'llmG'1EJ.:J'IJ€J.:J[:..J'Hllflru'f1 

2. ~1m~1tJ GMP ~1~~'U... 

..., " 1 ~. I .oJ
fl1'V'l 4.4 meJEJ1.:J'U€J.:J'U€JG'1€J'U tJ€J.:JF1 u~~fl€J'U'V\ 4 

http:http://www.herba199Z.net


t:fv t'L~LI£t-~ 19·6L ~~r3@.knQ1~~¥>ruuml..f:1~n.@'~@'~~r3~1 

OO·~ t-Q L9·0 t-LP'\::;~~G )01 l..l!,jlb ~ 1A.n.@'U~~I1l!,jr:-8::;~11 v~·98 ::;~r38~nQ1~l!,jlhruumU'-;l1A.n.8~8fl.1br3~1 __ I p:;:. F" " ~ '0, I ~ I1i F=

n. 
OO·~ t-~ 00·0 t'L~I!1.::;~rG )01 L~~ V ~n.@'U~~I1Jlt'8 Z6·9L ~~~8ktbr;1~~¥SmumLf:1~n.Gk'!@'~~r3~1 OO·~ 

n. 
t'L~I!1.~~r@. )01 L~~ ~ ~n.@'u::;~I1Jlt-8nln.8k'!@'~ L~n.M. LIAG,?'t'e:1t'~I£IbLt..l!,jn.Gk'!(!t..~I£~LU~r-:l nLy. £ ~~ 

~~LI!1.8~1t'e:1t-~I£rtL t..~n.Gk'!(!t..~1£ ~lrul.!N>IA.D~~~11 n.G u::;~I1Jlt'G S" t'~ml!,j n.Gk'!8~r3t..~ n.GU ~~11~R.~~~1'~ 
~ ~ \ t\ 

~Q. S" nQ1n.Gk'!~IA.n.m,um'L~~l nLy. ~t ~rtl!1.t'~~t..ml!,jt-~IA.~r3~lLI!1.(3~1t'e:1 t'~l£rtLt..l!,jn.@(!t..~I£~LUUL(! 

.Qo1t-@ 12 ~lA.fb1Lp.n(3!-,LI!1.(3~'t-~' t-~~rtLt,\M\.@~(!t,E.I£E.l.,U~11 z·z 
" 

Y.M,~~lA.l s 
r3rul'l.~f\' ·v , .. \, 

(xeJ) ~L~~lA.l .£ 

(aaedue.:l) (!M,lt\l'A" ·z 

o!eW-3) ~rt1~ .t 

~1t-LIA.t-8~t'LlA.nLf:1rt~m~, 

nrH.'~6!i1~~LUnLKU~I!1.t-k'!J;,t..6!nLIA. !.L.um,~ t nWL(!n.r3!.'!.~rtk'!!.LUn.L~U~I!1.~L.fl.Lt..n.M. nt.. Z !.~rtk'! p:,,,. I'b I I ,0 II=' I'b ro I I'b f'lI 

n.kl£fl.' ~IbI!1.n.G~!ll'1 LI'I.U~L.~1!.L U t-8 ~~r3~L.r3IA.~L.l.11bt'~ f\l nr3~'!.~,ltk'!!.L Un.L.~U~1!1.t-~t-~I1.Ly. WIA.1~~11t-L.~ 

~lA.lLmm~.r-.n.~~!.l1nl@.~L.I'I.U~~(! ~I£Lfum ~11n.~~!.LI'I.U~!.LU(!~1L~ULM~IAL~~lnr-:l"t-LWL.Y.ULIA ·0£ 

-sn

http:11n.~~!.LI'I.U~!.LU
mailto:l@.~L.I'I.U
http:1!1.t-~t-~I1.Ly
mailto:M\.@~(!t,E.I�E.l.,U
mailto:t'~l�rtLt..l!,jn.@(!t
mailto:n.@'u::;~I1Jlt-8nln.8k
mailto:8ktbr;1~~�SmumLf:1~n.Gk'!@'~~r3~1
mailto:n.@'U~~I1Jlt'8
mailto:1A.n.@'U~~I1l!,jr:-8::;~11
mailto:r3@.knQ1~~�>ruuml..f:1~n
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o U ~ I 

\l1'W1'W'tIil61il'U'VIm'W ~1'U1'U,jml il'U~hj e.i1'U Ln ru" 

Lnru" (~ilfJSl::) (~vfJSl::) 

40 12 52 

(76.92) (23.08) (100.00) 
--~~~~~;~-il'U~ 2---···-···--·---·· ----·--·---- 38··----··.·····----··--.-.--..-- 14 

52 

(73.08) (26.92) (100.00) 

(76.92) (23 .08) (100.00) 

d d 
il.:lfl'lh::nil'U'VI 4 45 7 52 

n1'~'I.h:: bii'U611 'a61'Ub'VI 1'1 (86.54) (13.46) (100.00) 
. d d 

il.:lfl'lh::nil'U'VI 5 44 8 52 

n1'a~il611'am 'a61'Ub'VIl'1 (84.62) (15 .38) (100.00) 

'a13J 207 53 260 

(79.61) (20.39) (100.00) 

.Il1 CJVI~'l~1 fl n1'a1bfl'a1~~fi1 IOC ~1~U~'l1~\J-r'UtI~'l-UmH)'U l>113J-Um~'Wem'W~'1m'l ~'VI';i 'lfl ru') ~1 'W bb~'" " ,; 

~~e.l'l~tJ'S~m)'U bb~1~.:J'tJ11tJ'VI~~e.l.:J1-Un'Ufl~lJ~1eJ~1.:J~bU'W ij~l>1UflPim~1 1~CJi1t1i'1e.l~1.:JC·H'l fl1'atJ-r'Utl1.:J~.:J 
bb?!~.:J1'Wm~1.:J 4.5 - 4 .9 



(;I1':i1,:j 4.5 ~d€JCh'l-ua?fau1'Wmfhh~mnJ~ 1 ~~Yl';j.:jflru1\1U1-H-um?f'WmL'U:::bb":::c.J"fl11'\J-rU'\J1\1 

eJ.:! f1'lh:: mJ U 

".1 '" eJ\lflu'.i::neJU'VI 1 

'" "" m'.ib"ll1t:l.:!6l116lUL'VIFI 

'\J , 'I , 

,j'eJ 6l eJ Uti eJ 'Um '.iU i'ulh.:! "ll 
tI 

eJ urueJ bb'U::• 
m1~ijmn~lil-HeJ\I?llJlilb?lijeJ'U (Virtual Library) ~::':'Vll\11'Ulli1mh\lij'\J1:::~'VI5.fl1'V'/,r'W .rr'U\9\eJ'Wbb1f1~B\l6'llilm1 bVl \9\ c.J 6'l (I]1 b~ B n 5. , 
-rll.:!l'U"UeNfl'Ubb":::B1f1tJb'VIA1'U16'l Vm1b~~f1A'Ufi'U?fl1(f'UL'Yl\;'1~ij'I.J1:::~'VI5.fl1'V'/:!J1'V1lilbb'VI'U" ~lnrlln~11il\1~'U i'U1'I.J ~(fBUel1~~:::

\J 

'Vil'Ub~'U1i11~Vl~Bll1 b'V'/11::':bVl(;l11il, 111(;lBU A11b~lJ 

1. 111b~'U1i11m'V'/11::':~eJ\I(flJliltJ\I~B\lijA'U1'Ufll1'I.J;hJ~wJl~eJ~~\lbL~~::.:ijb'Ylfl1'U1"Ej'bil:!J1'lhmb~1n\1l1lJ iBmllJ1~bV!\ilc.J6'l 
" d.J 'tI q 

2. b~'U~1~ b'V'/11:::-MeJ\I?f~lilb?lijB'UVl6'llmbvi\l~btJlil1~U~f111111ijb:illVl,j'1~fl'em1-MU~n11 b~'U VVINW.vlib.org 

3*. b~'U~'h tJ~-MeJ\I?llJlilb?lijB'U~eJ\I6'l Iilfll1'Vll\11'U"llB\lfI'U1 'U&hu m'.i 1 ~u~m1 bb(;)tJ':l';l1LtJ'U~a.:Jiifl'WVlul~Lu'W,. , 
t/q oQ ti' v d 0 

~ b"lJtl1"lJl '1jfl eJ ~'.i1U'.i1lJ 1 bfl11:::Vl ~ bb" bb":::'V'/\9l.I'Ul m:::U1'U fll'.if111(feJ?ll1bb6'l::: fll'.im:::U1'Ufll'r'Vll\11'U"UeJ.:J 

b'VlA1'U16'lvA'Ufi'UeJ~ 
\J 

4. b~'U~1 ~vl-MeJ\I?flJV1 b?flieJ'Whj~lbtJ'U~eJ.:J1offfl'U b'Y'l11:::b'Vlfll'Ul~vm'.iA'Ufi'U?f~tI1Vll1?11:!J1'.it:l~\9l.I'Ulf111'Vll\11'U, 

hlt\9\~111~eJ.:Jijfl'UlJlb~~1-UeJ.:J 
~ tI 1.... 1 ov'1'"5. bVl'U1il1tJb'Y'l'.il::':\J::: lilu1:::VltllilAl "lJ\Jlt1 

.ueJ6laUVl~,:ml'.iui'utJ"',j.:j• 
m1.yjjjbL'U1~1il-Mf)\I(f~1ilb?flieJ'U (Virtua l Libra ry) \J:::-rll\11'U11i1f)~l\1ij'I.J1::':~'VI5m'V'/,r'U .ff'Ul'leJ'Ubb1n~eJ\I~lilfll'.i'Vll\11'U"UeJ\lfI'U bb6'l::': 

el1f1m'VIfll'U1~vfll1b1tJnA'Ufi'U?ll'.i?l'UL'VIPl~lhh:::~'Yl5i11'V'/lJl'Yl\ilLb'Yl'U" ~lnfhnal'J-ul\1~'U'Yh'UL~'U1i11tJVl~eJhi L'V'I'.il:::LVll'l11il, 
1. 111L~'U1i11~ b'V'l'.il::: dJ'Uf11'.ii'Ub'I.J~eJ.:J\lu'I.J'.i:::lJ1ru1'Ufll1t111\1-rm~1'.i:::UUb 'VlA1'Ul6'lV?ll'.i(f'UL'VlPl, 
2. 111L~'U~rw b'V'l11:::-MeJ\I?I~liltJ\I~eJ\lijA'U1'Uf111'I.JljU&iVl,j'1~f)~ ~.:jbLlY~:::jjb'VIfl1'Ul~vb-UllJl'lhmL~1nl'lllJ . 

3. L~'U~1tJ b'V'I11:::~f)\I?f~lilb?lnf)'UVl6'l1mbvi\l~btJlill-MU~fll'.i111jj b:il1Vl'Ul~flmJ1~u~m1 b"li'U VVINW.vlib.org 

4. b~'UIi1'J~~~B\I?llJlilb?lneJ'U111-;)lbtJ'Wl1leJ\lliA'U b 'V'I'.il:::bYlfl1'Ul~v f11'.iA'Ufi'U?ll1'~1Vll1(fllJl1()~(9lJ'Ulm'.i'VI l\11'U1~liltl111~mijfl'UlJl, 
Lf1cn-um 

5*. b~'W~1 tI L'Y'l'Jl:::-Mf)\I?llJV1L?lneJ'UIP1f)\I~V1 f11'JyJl.:Jl'U'llf)\lfI'U1'WGi1'Wf1111-Mu~m'J bL(;)rJ.:J~l LtJ'UIP1f)\liifl'U'VllVlihvl'.i1U'.i1lJ 1bfl'Jl::':-M, 
IilLL~ Lb"::':~\9l.I'Ul'J:::'\J'\JL'VIfll'Ul~vf11'.ifi''WA'U 
" 

, 
~ 

~ 

-..,j, 

http:vlib.org
http:b'V'l'.il
http:VVINW.vlib.org


(;ll'jl~ 4.6 ~18ci1~.u8"e)'U1'U8~fhh~fl8'U~ 2 ~~Vl~~flru1~1~.ue:m1'Umb'U~bbrt~~"'n1'Jtl~'Utb~ 

8~r1tl'j::::flv'U 

~t1 .d
v~fI 'j::::nv'UVl 2 

nl'j~~nl'j6'11'j6'1'Ub~A 

\J '1;, 't 

II

ifv6'1v'Uriv'Un1'jtl~'UtI'j~ 'l.JVb6'1'UVbb'L!::::• 
'U~fl"llrh~~vh1fl~~~1'Ub~eJ~bVlfl1'ULrt~n'U~1I'1tl~~')Tr'U8V~~1'Ufl8lJ~1bl'18fln~lJVI11VlCJ1~CJ hw U \l \l U 'U ~ 1 ~ ~ bb 1 ~ ~ 

~ , 
tl~~ fleJ'Uv11 CJ ';jlCJ~l'U bbrt~'VI'l1~~'U ;~\l~~eJ~U1~"'~1'U~~~vh<ff'UhJtl~fl't}leJl\ll'HJ~tl~m~l bbrt ~ U llJ 11 off ~1 'VI ~'U U'U i1 fl 
n~'UlJ1bbm"U\l'Ufl';h~"'~1'U\l~bG1~'OJG1lJ'U'mj 'U~n"llfll';jU'UVifl1~~~1'U.ffi11'UeJtlflWjI'11lJ-UeJ1~ -U v lJ '" b tl ~ tJ 'U bb tl rt ~1tl 

~ ~, 
" 

1. Hard Disk ~~'l1'U~lb~8nfll';j 

2. Floppy Disk G18'UtnlJ'OJ1nfll1lJUCJlJ 1 off 

3. CD-RW 1'UU'iJ\lU'U b-d'U External, 
4. DVD-R HOD 'VI~eJ Thumb drive 

~I II5*. DVD-RAM bu'UI'1'U 

ifv6'1v'U'VI~~fll';jtl~'UtI';i~• 
'U~n"lln1~~vhLfl';j~~l'Ub~el~bVlflL'U1",vn'U~1I'1tl';j~')11'UeJV~~l'UflellJ~l bl'1eJfln~lJ'VI11Vlm~tJ 1~tJtl';j~nel'Uv11tJ 11 tJ~l'U bb"~VI'l1~i'U 

~ 

;~'iJ~~mUl~"'~l'U~~~vh<ff'U1tltl~fl't}1eJ1'iJ1'~6~tl~n't}1 bbrt~n~'UlJ1bbm"U\l'Un';h~"''11'U\l~b''~\l''lJ'U';jru 'U-:Jn"llfl1';ju'UVin1yj~~l'U11' 
~ 

1'Ueltl mrul'11lJ-ueJ1~, 
1. CD-RW 

2.DVD-R 

3. Hard Disk 

4*. Flash Drive 

5. SO Memory Card 

-I-
co 
I 



~1~1~ 4 . 7 1'i'1€J~1'l.u€J?\€J'U1'Umfhh~fl€J'U~ 3 ~~V1~'lfJru1~I:vf.rrm?\'Umb'U:::bb(l:::r.J(lfl1'lU-r'UU'l'l
'U ", , 

tJ.:JI'1t1'<i::ntJu 

~ d 
il.:JRth::nilUVI 3 

nl'<iUHUlnl'<i.. 
al'<iaUWlf\ 

,jtJai)1JritJiJn1';jtl~utI'<i.:J " '1Jma'UmbU::, 

~lnI11'r'1LiJiJ~em"'::'1J!}:jeJ\9JvULLUU~1';j1~ ,j1Ll.'Un()11lJ1::~U';j1tJ1~m~tJ~m~v'U iv1V1~~t1~1';j~'ULV1f'llliCln~il.:j f1TH~tJ.:J~1~Um1lJ 
" , v 

.,Q¢ IlJ::~ 6/1,1
·~ -~",·6.f· " «'U tJ1'J'1Jv.:J~1L~tln'5:q1:3l~?>.!Wh"~ ~~~o . 
<(l.\ - ~,,,\ ~~;).1 . : 
~'=':i . 4;:J!\::~'1$ 60a6lu . 
= .>:.""= a6a~3~i)illh. 

-::;~i:: 2X~3&g7~:t 
,~~t::c.iI» Uf> ~6!i """ , : 


1 ~~~1."'" !J:6Q6~6t~.. 


(~JJl https:! / www.etda.or.th/publishing-detaiVthailand-internet -user-profile-20 17.html) 

1. ~()1t1'ULL\J'u~WJ~,hulvmJij~ltJltii' 20,001-30,000 'UTV)
~ ~ 

2. ~lJ11tJltii' 15,001-20,000 U1V1 lJ~liJ1iJ{vtJ~:: 15.8 
~ 

3. ~lJ11tJltii' 70,001-90,000 'UTI') jj..J1iJ1'UtJvtJ~~1'l
~ , 

4*. ~lhi8MtJtltJfr:h 10,000 U1V1 lJ,j1'U1'U'UvtJfY;h~ih1tJ1tii' 10,001-15,000 U1V1 
~ ~ 

5. ~lJ11tJltii'lJ1nn11 70,000 U1V1 lJ~liJ1'UJJ1nn11~lJ~ltJltii' 50,001-70,000 U1Vi 
~ ~ 

,jilail'U~~.:Jn1'<itl~utI'i.:j• 
I ......\11 nI11'r'1LthJ~BtJ"'::'!JB.:)~()1BULLU'U~111\1 ..J1LL'Un()11m::~m1tJ1tii'L\l~tJ~m~vu -DB1I'la1tl~11a'ULY!f'll~Cln;(il.:j ......~ , " 

\Q _~i-::.(;,(),:)(J," &4H i 
I-~.j'XI ~ ~l':l~hbl ~u' ! 

~ro-~~ o~Zs:e : 
",*, · lGrol"" ~~'." . 
.,"", • .uroom ':'Z..HIO .. : 
= ,""";m :'aIl6~6aallQ''''' 
"tn·""""" Ob/(1I!1~6a" " :""".. ="" i)1I1!i6611!.lO I
""". ,...."." 64!l", , . 

" .""''''' l\alli{)~llili.. ; 

(~lJl https:!/www.etda.or.thlpublishing-detaiVthailand-internet-user-profile-20 17.html) 

L ~lhltJ1tii' 70,001-90,000 'U1Vi ij,jl'U1iJtJvtJ~al'l" , 
2. ~lJ~ltJ1~ 15,001-20,000 UlY! ij,j1'U1U~utJCI:: 15.8 

" 
3. ~V1u'ULl.'UU~1';j1~~1'U1~ruij~ltJ1tii' 20,001-30,000 'U1V1" ~ 

4*. eJlJ'SltJl~tJtltJn11 10,000 'U1Y! jj..Jl'U1UtJtJtJfrl1eJjj'SlE.11tii' 10,001-15,000 UlY!
" ~ 

5. eJlJ'SltJ\~lJlnn11 70,000 U1VJ ii,j1iJ1'UlJ1flfl11eJjj'SltJ1~ 50,001-70,000 U1Y! 
'II 4. 

https:!/www.etda.or.thlpublishing-detaiVthailand-internet-user-profile-20
http:i)1I1!i6611!.lO
www.etda.or.th/publishing-detaiVthailand-internet


~1':i1.:! 4.8 ~'Jmh':!-u€JGH)'U1'U€J~fh.h:mmJ~ 4 ~~Vl';i.:jflru'J~1,x-Um"'UmL'U~bb61~t:.J61rn';itl1'U'tJ':i.:j
'\l "" , 

"B~Rtl':i::ne:JU "lla61BuflB'Wn1':itli'utl'a.:! 'Uelb61'Uelbb'W::• 
e:J.:!Rtl':i::ne:JU~ 4 

n1':i'lh~Lij'Wa1'a61'UL'VIA 

mru~vi1'U11i'€J-l rn';iVl':i1'U5~ ':i1riT~h-l.ff'U~1 -Um.j61~l f) L1'U\ "Il~1~~ijm l:WUlb~a~1:1~ 
~ , 

1*. ~1':il-l5~';i1ri1~1-l.ff'U~11'VIli ~1:wtl';i~rnP1flru~m':i:wrn';iri1~1-l b~€J" 5~';i1fh~1".ff'U~1 (tn:r'U~ 9) ;~\~ 
tl':i~rnP11,xijt:.J611.ffU-lA'U ~-lLb~1'U~ 1 L:W~ltJ'U 2561 ~lfl www.mol.go.th 

2. ~'jtlLL~d!tl1'U~'U~1~1-ltJ 61 b~lJVlfl'<il~'VI1~ 5 - 22 'U1Vl ~lfl http://VVVV'vV.jeban.com/board all.php .. 
3. bb':i~~l'U~B~~'Uril~l~.ff'U~l 360 'U1Vl Lviln'U~~'\.h~LVlfl:Ulfl httpsJ/mafiasubthaLblogspotcomi 

4. tl1'U~'U~1bb';i'l.ff'U~1~'Jtl'j~bVlfl 5 - 22 'U1Vl l.flbn~-'lJ"'U~-';i~CJeJ'l'1:1"1:1~ 330 'U1Vl 
'\.I "I 'U , 

https://www.Lnwshop.com/webboard 

5. L~:W~1LL';i~.ff'U~1 rl1~€J'U~~Vi'1fJ~1'V1-r'U0.ffbb';i~~1'UlVlCJ? 'inn https://board.postjung:com 

1ie:J61e:JU'VI6l.:!n1':itli'utl':i.:j• 
mru~vh'U\?l€J~ rn':iVl';i1'U5V1':i1ril~1.:j.ff'U~1 -if€J:W61~lflL1'Ul"1l~1~~ijfl'Jl:WUlb~B~1:1~ 

~ . 
1*. erVl';il~1~1\l.ff'U~11'V1lib~:W~\lbb~1'U~ 1 L:W~ltJ'U 2561 ~1f) www.mol.go.th 

2. b~:W~lbb'j\l.ff'U~1 rll~€J'U~~Vi'lCJ~l'V1-r'U~-Ubb'j\l~1'U1VltJ? ~ln https://board.postjung.com 

1IilVl6\?leJ'lnl';ih, 

Yl~1';irul~B b1'U\"Ilil 

~~fll';iYl~l';irul 
.d ~ 1 < 

L£l'Wl~"llBL1U "Il~ 

d II 

L'U €J ~~ lf1'lJ €Jfl'J 1:W 

1il1n 11il~~t11fi1V1B'U 

I ...... 
N 
o 

I 

3. Lb':i\l~1'U~€J'I~'Ufh~1\l.ff'U~1 360 'U1Vl bvi1n'U~.:jtl';i~LVlfl~lfl https://mafiasubthai.bLogspot.com/ 

4. 1:1~tJbb~'J!tJ-r'U~'Ufh~1\ltJ 61 L~:W~fl:5'.:j'VI1~ 5 - 22 'U1Vl ~1fl http://www.jeban.com/board_alL.php 

5. tJ-r'U~'U~lLb';i'l.ff'U~l~'JtJ';i~bVlfl 5 - 22 'U1Vl Imn~-"ll61'U~-';i::tJB\l'1:1'11:1~ 330 'U1Vl ~1n
\J , 'U , 

https://www.Lnwshop.com/webboard 

https://www.Lnwshop.com/webboard
http://www.jeban.com/board_alL.php
http:https://mafiasubthai.bLogspot.com
http:https://board.postjung.com
http:www.mol.go.th
https://board.postjung:com
https://www.Lnwshop.com/webboard
http://VVVV'vV.jeban.com/board
http:www.mol.go.th
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m:ln1'~Vl'nv~e),\.Jflrufl1'W'lJeJ':!oUeJ~eJ'\.J~1~vlnn1TY1\9lm)~1oUntJil~Vl,rnPlmnI'i'1eJ~l~-;jl~l'U 1,672, 
fI'U (Pl llJL~t:.J'Un1~"hJ~1~vln 5 6'11'lJl~'h111~bbrl 1. fI 'H'l1~(Pl1 Plmnf'11~(J)1 2. r;1\1f1lJf'11~(Pl111~~1~f'11~(J)1, . 
6 ~mu'U 11ii'bbrl 1) ~Vll(;l\lmrulJvniV1tJ1t;lCJ 2) lJV11iV1tJ1t;lCJl'l~'Urd1~V1'~ih'1lJ 3) lJ'VniVltJ1t;lCJ'W1~veJlJ, 
bmhvi'j~'U m LVlUeJ 4) iVlCJ1 t;lmb'WVl£Jf'11~Vl1'W1~lJ'l~~bm\/l 5) lJVlliVl tJ'lt;ltJ~'l'll.n!]1J'l'U~lJ L~vL~1'W1~CJ1 

~b(;l~ 6) lJVlliV1CJ'lt;lml'll.n!l11(;ltJeJ~.:!mru 1u'W1~'\.J1lJ11'YtJ5lJ.ti (1'ltm~bBCJI'11..hL~'UeJ1~'\.JV1~ 3) -;jlbL~n 
LU'U 3 tJ1~b~'UAeJ 1) t:.J"n11iLfl11~"';~ru.fl1'W'lJeJ\lbL'\.JtJ~eJtJ (Test) ~\ltl1j'tJmlJVl'1'\!f~ CTT 2) ~(;ln'l1 
ibml:::~~rufl1'W'lJeJ\loUeJ~eJmlCJoVeJ (Item) mlJV1'1'\!f~ CTT bb"~ 3) t:.J(;ln11iLml~t.1~rufl1'W'lJeJ\loUeJ~eJ'\.J 

11tJ-UeJ (Item) VlllJVl'1~~ IRT 1\9lmLIl1~~tJ1:::L~'Ui'hlCJ~~bBtJ\9l~\ld 
~ tI ~ G.1 q 

2.3.1 ~~n'l';j'Hfl11:::'VIf'lru.nTW'IJe:J..'lbL'UtJ(;Ie:J'\.J (Test) V1..'lQ'U'UVl1lJV1'l~~ CTT 

t:.J~n'l1iLfI~1~t.1f'lrufl1'W'lJ€l~ Lb'\.JtJ~eJ'\.J (Test) ~.:!uutJ (Pl'llJV1'1'1j~ cn 1'U.fl1'W11lJ'WtJ11 1'i1 L\l~CJ 
fl11lJtJln (p) 'lJ€l.:!oVm'1e)'\.Jb vhn'\.J 0.483 ~':!~eJ11eJ~1'U1:::~tJtJ1'Un~1\1 'lJru:::~1'i1el1~1v-;j1LL'l.JnLU~tJ (r) 'lJ€l~ 
oVeJ~€l'\.JL'Yhn'\.J 0.273 ~eJ11LLUU~€l'\.J-;j1LL~n~~eJtJ11ii' LL,,:::1'i1f111lJL~tJ\I (R2) 'lJeJ~ bL'\.JtJ~€ltJ~'l 10 ~\9lijI'i1 
whn'\.J 0 .629 ~€l':hiJmllJL~tJ'l~eltJ1'ULnru'l'i~tJeJlJ1'\.J1~'U~~~tJFieJ'UoUl'l~.:! 11tJ(;l:::LBtJ\9l~'lVll11'l 4.1 0 

~ ~ 

Vll11'1 4.10 t:.J"n'l1iLfI·n~t.1~rum'W'UeJ'lLLtJ'\.J~eJ'\.J (Test) ~'lUU'\.JmlJV1'1'1j!i CTT ~lLL'UnmlJeJ\ll'itJ1~ml'U 
bbf1~'ll~oUeJ~€ltJ• 

N 

1 52 0.513 0.254 


2 52 0.384 0.261 
--- ..-'.--'-"-'-'--"'~-"--------'--------'--'-------._--_._---_._-----_._._-_._---..._-----_.,._-- . . 
3 52 0.491 . 0.277 0.629 

4 52 0.443 0.283 

5 52 0.497 0.293 

260 0.483 0.27311lJ 

d I d 0 0 d 
m.J'U'I1~~fi)'U'Il~'V1 N R1LQ~EJfl11~mln (p) fllLQ'Wijl'\Jl~~lLL'\Jn (r) fl1111L'VIfNI (R) 

1 35 0.478 0.299 0.715 _._-_._-_._--_.---_._----_.- , .. _-----_._-_•.•.._-
2 35 0.474 0.268 0.630-----------_.__._-------_.__..-.._---_._- ----_..-.•.-..._-_.._-._-...._----- 
3 35 0.401 0.239 0.550- ----_.._----_._.__._---_._
4 35 0.431 0.262 0.627- - ---------_._-- - ----_.-._--- --_._--- --._---_.._-- --_.----------------_._._-_.__.. -_ .. ,- ---_. 
5 35 0.416 0.248 0.517 ._---_.. ._--------- .._ .__._.._--_.__..--_._-_._--_.---_.. .__._-------_._...__._- --------_.. ------- __ _ __ _
6 35 0.457 0.274 0.695 

7 
•. _--------- 35 - _._-------_. 0.440 .._-_._- 0.253 0.643--- ----_.__•....•.__.•... _--_._- _...•._---------- 

8--  35 ._------_.._.. 0.417 0.240 0.653 

9 35 0.461 0.240 0.537 

10 35 0.483 0.306 0.725 

http:lJ�l.:!oVm'1e)'\.Jb
http:1u'W1~'\.J1lJ11'YtJ5lJ.ti
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2.3.2 ~6ln1'a1bl'1·n::~'1ru.n1'V'l"Ue:J.:j-rr~aeJ'U~1EJ-rre:J (Item) ,9l111'V1q~~ CTT 

mrhJ~~fl8'IJv11 iioUm~8'Uv1~1'Ubflru'YhiTW1'U 28 -if8 "il1fl~~VllI~ 52 -iftl A~btJ'U~mm~ 53.84 

€J~fi'Lh~fl€J'lJv1 2 ii-ifm1tl'Uv1eJ1'UbflN't'i~1'U1'U 32 -if€J "il1fl~~VllI~ 52 oUtl A~dJ'U~mJ~~ 61.54, 

tl~fi'Lh~fleJ'Uv1 3 ij-ifm'1e:J'Uv1eJ1'Ubflru'l'1~1'U1'U 40 -ift) "il1fl~~VllI~ 52 oUt) A~btJ'U~€JtJ~~ 76.92, 

€J ~ fiU~~fl€J'lJv1 4 ij 'V86'1eJ'Uv1eJl'UbnN'1'i~1'U1'U 34 -if€J "illn~~VllI~ 52 oUeJ A~btJ'U~t)tJ~~ 65.38 bb~~ 
t)~fiu~~ntl'Uv1 5 iJoUe:J6'1tl'Uv1eJTWbnN'1'i~1'U1'U 42 oU8 "illn~~VllIWl 52 oUe:J A~btJ'U~mm~ 80.77 b~tl'S111'V1n, 
tl ~rlu~~ntl'U~1'U1'U 260 -iftl iJoUm~t)'Uv1~1'Ubflru't'i~1'U1'U 176 oU€J A~bU'U~t)tJ~~ 67.70 tfI-:lij~ltJ~~b~tJ~tfI~ 

d 
mnm 4.11-4.15 

VI1'a1'l 4.11 ~~fl1~lbm1~VifmJm'Y1'lJtl~-ifeJ6'18'U~ltJ-if€J (Item) l'UeNfiu~~ne:J'Uv11 mll'VI'1~5 CIT
l 

!l~R\.h::n!l\J~ 1 n1'H';'l5~il'l'HIULYlf1 
~~ .. .. 


'tI!lVl p f.ltlth::Uiu 'tI!lYl p f.ltl\,h::wu 

270,835 0,180 x 0.615 0.130 x 

2 x 280.241 0.180 0.152 0,260 x 

3 0.522 0.360../ 29 0.853 0.300 x 
.._-,-----,-_.._--------",-,--.-._---,-_._--------_._---. --,, ---,-.---~-"-----

4 0.1\94 0.380../ 30 0.518 0.500 ../ 

5 0.631 0.550../ 31 0,692 -0.040 x 
----- -----,---,---- ---,,,•._._-,- ..,--------,- - ,---,-- --_._---

6 0.630 0.200../ 32 0.343 0.390 ../ 
.__..__._-------------- -------._-----_..-.------------_._- ----, 

7 0.840 0,290 x 33 0.355 0.130 x 
8 0.346 0.170 x 34 0.548 0.310 ../ 

9 0.596 0.290 ../ 35 0.734 0.410 ../ 

10 0.233 0.260 ../ 36 0.097 0.280 x--------"--_.__._.._-_.-._...•__..",,.- .._---".--_.-.._-- ----_.,,-- _.._--_.__..._---- _.__._-_..__...__._--_._-- 
11 0.123 0.080 x 37 0.573 0.380 ../----_._---_ .._ ---_.._---- -------- ----_._.__._-- _.._----- - - - - --_. 
12 0.900 0.120 x 38 0.335 0.160 x ------------------------ - - -- ----_ ..__. 

13 0.417 0.190 X 39 0.1\93 0.140 x 
..--_.._ --._------_...._ - --._- - ----_.....----_._-_ .._._------------------------_._------- 

14 x0.823 0.330 40 0.579 0.120 x 

15 0.352 0.260../ 41 0.437 0 .280 ../.__.-._-.__.__..__.__._-_._-,,- -_._-_ .-_ ..._-----._...---.-.-.--.--.-.------~-..-.-------~.--.--.~----.---- --.--.-.--.~ -

16 0.730 0.240../ 42 0.656 0.380 ../ 

17 0.515 0.220 ../ 43 0.425 0.160 x 
18 0.538 0.260 ../ 44 0.350 0.140 x 

19 0.389 0.280 ../ 45 0.856 0.120 x 

20 0.526 0.370../ 46 0.612 0.420 ../ 
.-_ .. __..._._.-._ -_ ._--_.__._..•_-----_._.__._....._.-..--.. ~-.-- .- --.-..--... --...- -.-.- --.--.-..-.-.-- -------~- ------- --.----..--- - -- -.-.- --

21 0.597 0.220../ 47 0.206 0.190 x 

22 0.603 0.390../ 48 0.790 0.310 ...._.. ___.. _. __..._.__..__ ..._ __._ _._._..___.___...,..._.__ ..__.__.>0_._........_ .. _ "_'." _._.. _.._ _ . __ .____..._____ _____________ .______ ../ 


23 0.798 0.340../ 49 0.329 0.120 x 
24 0.272 0.150 x 50 0.335 0.290 ../ 

- .---.---~- - - ..-.-.-... ,--_.__.._--- _...•.__.__._-_.........-._--_.__._---_...--_ .. 


25 0.491 0.250 ../ 51* 0.598 0.450 ../ 

26 0.579 0.300../ 52* 0.142 0.040 x 

,'J~~tJ"tJ'U~~_huLnruo;1~'lu'JU 28 if!l \l'ln~~'I1~J1 52 if!l (~mJt1:: 53.84) 

·n~if'!l,,'!luvl'b.ie.i'lu.nruo;1~lu'JU 24 ';!l \lln~~'11~~ 52 if!l (~mJtl:: 46.16) 

'I1~'lfJL'I1~ • ""1J1EJii~ oU!lll !l ULLnUmm 

../ ""1J1 EJ 1i~ ~luLnruo;1 
x ""l.nEJ ii~ 1~~lu Lnru.fi 

http:1~~luLnru.fi
http:4.11-4.15
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53 0.703 0.370./ 79 0.268 0.480 ./._..__._.___...____ 0_._____...____..___···______··.·___.__.__ _.___.__.___ __.,_______ ._.__._ ____________.___________ _____ 

54 0.560 0.310./ 80 0.311 0.110 X 

55 X0.192 0.080 81 0.506 0.380 

56 0.527 0.320 ./ 82 0.658 0.090 X 

57 0.752 0.330./ 83 0.228 0.120 X _._._"._._________ ",,___,,____ _._____ ___•______ .__"____.________ __"____-...C"._ __."__,,__________.,,____,,._,,__ _. .__,,_._"._ 

58 X0.903 0.320 84 0.759 0.060 X 

59 0.352 0.310 85 0.355 0.470 
.. _._-".----_.""._"_..-._-_."-----,,._-------,,-,,._-
60 X
0.187 0.210 86 0.301 0.450 

61 X X0.409 0.140 87 0.415 0.140 


62 
 0.664 0.270 88 0.231 0.340 

63 X X0.041 0.130 89 0.134 0.290 


64 
 0.535 0.300 90 0.628 0.050--- --_._-". _"----.-".""._"-_._-"---"-".__._.".__.,,.,,,,,,,,---_."-".,,.,,--"--- _._--"--- -----------------
65 0.123 0.220 X 91 0.530 0.200 ./ _._----------_._----_._-_ .. _- --------_._------_.._-_.-.._-_._..---.-._---...__._._--_._._._----- -- 
66 0.229 0.140 X 92 0.243 0.310 ./ 

67 0.452 0_150 X 93 0.287 0.340 ./- ---- ------"._ - - -- -_·· ··_--- ---_···__.._·_-_._-_·_--.-.-0._---_-----_.-._,.._____..._____. 
68 0.526 0.440 ./ 94 0.768 0.290 ./ 

69 0.670 0.270 95 0.131 0.050 X 

70 0.503 0.420 96 0.512 0.200 

71 0.329 0.170 X 97 0.312 0.310 ./
_._ _ • _ _________ ••_ •• •. ______ • ___ . _ •.• _._••••• _ _ _ .•• _. ____• ______·•· · _____'····_···· _ _ , · · _________ r ' _ _______ _ .,_______ ••___ • • ____. __• ____• __• ____ 

72 0.275 0.220./ 98 0.483 0.360 ./ 

73 X0.716 0.300 99 0.154 0.200 

74 0.136 0.200 X 100 0.412 0.200 

75 0.461 0.370./ 101 0.238 0.290 ./--_._- ----- ------------_..._-•.-._----_._-------------------,._---_._----_._----_ ._------ 
76 0426 0.340./ 102 0.464 0.430 ./-----------_._---------_._-_._-_._ ---- ----_.•.__.__._------ ------_..__._---_..._-----._
77 0.325 0.290./ 103* 0.648 0.240 ./ 

78 0.170 0.410 X 104" 0.280 0.120 X 

VllJ1£JLVlII) ....1l.n£J1i~ -rr'illl'ilULLflUmm 

./ \oIlJ1£J1i~ ~1ULfl(\J" 
X VllJ1£J1i~ 1l.i~1uLfl(\J" 
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l'l1':i1~ 4.13 f;.J~f11'~ibm1~~~rum~"1JB.:J-1fm,\B'lJ':i1tJ-1fB (Item) 1'WB.:JfhJ':i~f1B'U~ 3 l'l1l.JY1~'Ij~ en 

'.' ..I,Nflu~::ml'U'l'l 3 n1'l\!~ru1n1'la1'HI'UL'I'If1 
v d 

'tIll'VI p ~I'IU'l::Lil'U 'lill~ P 	 ~I'IU'l::Lil'U 

105 0.412 0.270 -./ 131 0.408 0.370 -./ 
_._--,.-.__...•'----- - - --.-..-.'--p._.__.•..._-_...__.••......•_ -_._..._-_.-._--_ ..._-------- - _._-_.-. --_._....__..._ ._-._-- -----,_.__•._.--_...-..._.. ,._._----"-,,-.._---_.--- ----,,-_._----- _.. 

106 0.780 0.470 -./ 132 0.439 0.350 -./_.__._---_ ._..._-_..._-_.-._--_._.•.._---_....._._----------_.__._-----_.__._--------_._-------------._---------.'---'.,.._-------
107 0.324 0.270 -./ 133 0.542 0.220 -./ 

108 x0.236 0.090 134 0.524 0.260 -./ 

109 0.522 0.500 -./ 135 0.722 0.190 x 

110 0.903 0.270 x 136 0.379 0.330 -./ 

111 x x0.284 0.170 	 137 0.451 0.010 

112 0.392 0.160 x 138 0.500 0.280 -./-..	__._-_._-_.__..._-_._----_....._-_..'-...__._...-...__..--_..- .."._ .._----------.--- - - -_:..__.._-.__ ..._----------------._._-_...._-_..!.-_-----_._._-,-------------
113 x0.329 0.160 139 0.355 0.480 -./ 

114 0.767 0.380 -./ 140 0.664 0.250 -./ 

115 0.523 0.270 -./ 141 0.567 0.250 -./._--------- ------.-----_...-_._-_.__.•._---_._---_.._.-.-._-_._-------_.._---------_.-.---_._------------_.------ 
116 0.182 0.200 X 142 0.250 0.260 -./ 

117 0.694 0.280 -./ 143 0.274 0.400 -./ 

118 0.458 0.400 -./ 144 0.689 0.250 -./ 
.__._---_._-_._ --,-----_._- --_ .. _.-.-,-.----..._--_.-._._-_.------------ --_.. __.._----_._----_.__.._----_._--------- 

119 0.494 0.370 -./ 145 0.550 0.250 -./ 

120 0.712 0.370 -./ 146 0.587 0.250 -./ 

121 0.425 0.400 -./ 147 0.318 0.260 -./.. __.__ _·__·. ·_M·. ___·__·__ .····.·._·_·._·•.•·_····_··___••.•••.__ ._ ••••••••__ ........ _ _.••..__..•_.•..•__.__•__._.___•__ ______._ .. __••••______•____•. __.__•____._ _____ __._._••. _____.•______ .__•_______ _ 


122 0.796 0.212 -./ 148 0.668 0.400 -./ 

123 0.365 0.220 -./ 149 0.793 0.250 -./ 

124 0.538 0.400 -./ 150 0.393 0.130 x 

125 x x0.142 0.100 	 151 0.354 0.140 

126 0.514 0.320 -./ 152 0.587 0.370 -./._-----_.__._-_._------_.__._---_._--,--_.------_._----_._----_.__._._._---_._-._-----------_.__ .,..--._--_.-'--'-'-- 
127 0.627 0.280 -./ 153 0.690 0.300 -./ 

128 -./0.295 0.340 154 0.548 0.330 -./ 

129 0.485 0.360 -./ 155* 0.137 -0.080 X_._---_._-------_._.__._.__._.-._-----_._._-----_._- ---------_._--_.._---_._----_._--_._--_.- -- 
130 0.402 0.280 -./ 156* 0.538 0.350 -./ 

'id~1Jm1ll\J~eJ1'ULnruo;i',;1'Ud'U 40 1Jll ~1ni~'\oI~~ 52 'lill (~VV;;J:: 76.92) 

'ld~'livall\J~11ieJ1'ULnruo;i',j1'U'l'U 12 'lill ~1n~~'\oI~fl (~VVI'I:: 23.08) 

'\oI~1!JL'\oI~ * '>1m!J(i~ -Vvi\tJ'lJLLn'Un;;Jl~ 

-./ '>1mtJ(i~ eJ1'ULnru-;1 

x '>1~1tJ(i~ 1~~1'ULf1ru-;1 
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p 

158 0.714 0.380 183 0.457 0.310 

158 x x0.186 0.150 184 0.140 0.500 

159 x0.873 0.510 185 0.530 0.120 

160 x0.708 0.580 186 0.426 0.090 


161 x
0.269 0.040 187 0.313 0.270 


162 
 0.522 0.460 188 0.337 0.140 x 

163 x0.358 0.180 189 0.728 0.240 


164 
 0.534 0.410 190 0.265 0.360 


165 
 0.284 0.300 191 0.253 0.390 

166 0.653 0.390./ 192 0.304 0.370 ./ 
..._--------------_._------------_._ -•..._----------•..'-,----_.._,_.._-----_._----_.-._--

167 0.170 -0.060 X 193 0.286 0.420 ./ 

168 0.476 0.400 194 0.378 0.250 


169 X
0.394 0.180 195 0.536 0.250 

170 x0.264 0.390 196 0.439 0.080 

171 0.235 0.120 X 197· 0.512 0.370 ./
___• ____ ••• • _ _________• _ _ ••••••__on__••••___••_____• _____••••••___• __________._•• __ _ •• _______________________________• __ 

172 0.700 0.250./ 198 0.787 0.420 ./-_.. _--_._._-----_ ...._...._----_......_-_....-_._...--_......_-_ ...-_._-_...__.__._----_.----.-._-_.--_._..---_..._-_ .. _---------_.__._----_.__ ._._ ._--_.._ - 
173 X0.215 0.150 199 0.506 0.250 


174 
 0.521 0.430 200 0.731 0.250 


175 
 0.556 0.310 201 0.368 0.080 X 

176 X0.239 0.140 202 0.509 0.460 


177 X
0.100 0.060 203 0.651 0.430 


178 X
0.159 0.050 204 0.761 0.440 


179 
 0.355 0.280 205 0.741 0.420 


180 X
0.289 0.160 206 0.741 0.410 


181 X
0.272 0.100 207" 0.384 0.460 


182 
 0.664 0.350 

'1nJ1m..,~ • VlmtJ1i~ -rrtll'ltlUb\nunm~ 
./ VllJltJCi~ tilULfHU.,1 

X VlmtJ1i~ 1~tilU\nru.,1 



---------------------------
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(;I1'a1~ 4.15 e.J"n1~llm1~~flrufl1~'Utl,:j-vm'l'€l'\.J~1~-Vtl (Item) 1'Utl,:jf1'lh~nm.J~ 5 ~1lJVI'l~~ en 
u~fltl'j:muuvi 5 n1'jfttla1'ja1'ja'U~Y!fI 

" d 	 " d"tItlY! p ~~'lh::Ui'U "tItlY! p 	 e.t~tl'j::\il'U 

209 0.686 0.400 ./ 235 0.622 0.350 ./ 

210 0.472 0.310./ 236 0.628 0.260 ./ 
.---~-..-.-.-.-......---.---..-.-.--.-------.-----.--.--._---_._-----_._--------_._---------------------_._

211 0.703 0.370./ 237 0.682 0.300 ./ 

212 0.258 0.290 ./ 238 0.463 0.190 x 
213 0.351 0.340 ./ 239 0.337 0.430 ./ 

214 0.647 0.440 ./ 240 0.614 0.370 ./,-._--_.•.__..- ....-.----_._._--------- ---- -- .--..-....---...--...._._."._ -_.__....-._--_.__._---- -_......._---_..._--
215 0.409 0.300 ./ 241 0.427 0.230 ./ 

216 0.386 0.080 x 242 0.771 0.570 ./
-...-	 - ----..-.--- --- -- .----_ .__._._--- ._------_.__..._ .--.__..._-- --_._....._-

217 0.539 0.350 ./ 243 0.331 0.210 ./.----_._.
218 0.755 0.410 ./ 244 0.597 0.230 ./"- - _._-,,- ,,._._- _._._---- _.__.__.- - - 
219 0.452 0.410./ 245 0.567 0.300 ./..._._-_..-"._---_.._".__._-"-_._._-""_..,,,,,,---_._---------_.._.__._.__._---_.,,--.._---_._-_. 

220 0.594 0.4 10 ./ 246 0.536 0.350 ./ 

221 0.817 0.510 x 247 0.664 0.070 x 

222 0.582 0.260 ./ 248 0.250 0.240 ./ 

223 0.223 ·0.040 x 249 0.593 0.230 ./ 

224 0.383 0.400 ./ 250 0.231 0.300 ./ 

225 	 x0.155 0.240 	 251 0.337 0.350 ./ 

226 0.359 0.100 ./ 252 0.193 0.070 x 

227 ./0.245 0.160 253 0.431 0.240 ./ 

228 x ./0.101 0.020 254 0.464 0.290 

229 0.420 0.280./ 255 0.638 0.310 ./--_.._	.•_...._-_........__..__ .__._--_ ...., .._... _-_...._---_._- _._----------_._----_.._-------._-----_._-_ .•._--_•..,-------,,

230 0.733 0.360./ 256 0.774 .0.330 ./ 

231 0.686 0.300 ./ 257 0.696 0.420 ./ 

232 0.810 0.430 ./ 258 0.651 0.540 ./ 

233 0.230 ·0.080 . x 259" 0.236 0.140 x 
234 0.554 0.300 . ./ 260' 0.565 0.380 ./ 

'j'l~.utlatl'lJvi~1'Mru'thh'UI'U 42 .uti ~1n~~~~\il 52 .uti (~tI!J~:: 80.77) 

'j'l~.utlaB\J~llleJ1'ULnru.,;,j1'U'l'U 10 .uti ~1n~~'VI~\il (~tI!Jt\:: 19.23) 

~~1m'VI\lj • '-1l.nV1i~ -Utl.,tlUL~fl'\Jfl""~ 


./ m.nv(i~ ~1'\JLflru';; 


x '-1lJla1i~ 1l.j~I\JLflru.;; 


m~llA~1~~fl rumYl'U'EJ~-Vtl~'EJUt1ld ~ fh Al1lJ ~1n bb"~ fheJ1'U T~~1 bb'Un ~1lJVI q~~n1'aVl (;I61B'U bb'U'U 

~~ b~lJ ijoUB~1 fl~ b~ ~"J fl'U ~'lIilA rufl1'V'loUtl61v'U bbU':ibU~ ~'\J1'I.J Vl1lJmi 2J~61v'U lb~ ::1~6112J1 ':it1'I.J-r'U bVi ~'U 
• 	 • 'U 

oU va v'U1'U n 'aru~ n alJ ~a v'U vi1.:! n aa.J n'U ~.:!'!'Ub'U n1 ':i~ ':i"J':iJ a eJ'lJ AruJl1'V'l-ifv av'Ub'U ~1 'U1~f.1 b~ v.:!i114i 
, \J 'I 	 , 

~"JB~1~lJ1m Yl ~~'V'lmbm:ijn1'aloUoU eH1B'U~"JlJ'a::'VI,hm'U'U ~B'U bb~~ ::'lIVl ~~1;toU15n1 'a1 bR'a1::~fl WJ11'V'l, , 
oUva B'U~h ~VI q~~ n1'a~ tl'U ~'UB ~oUeHl B'U (I RT) ltJ'U'VI~n1'U01'a~Vl b~eln.uv~elm-if1 fl~~.umH)'U ~,:jij 
~1~"~lBtJVl'UB.:j~.mmlilA~1~'v11'U~d.um.itl1tJ 

http:b~eln.uv
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I .d 0 .:::. ~ II 1/ d d 1~ iI d.o:al 
mnJ'Yl~~'Yl1 nl";inl";i1 bfl";i1~'Vl ~rufl1y.j'1JeJ~'1.IeJ"'eJ'IJ'j1 tJ'1JeJ(9l1lJ'Yl~'M'~ IRT by.jeJ 'Vl ~~"'1'j"''Ub 'Yl1il'YllJ 

m 1:Wfl n~eJ'l en~tJHlm1\lG'leJ'U LL~~L u'1tJ'tJ L VitJ'lJm1lJG'leJl'll"l~eJ,:j n~lJn~hJ'1Jm1:w LI'l~ nl";i(9leJ'UG'I'UeJ'loUeJG'le:J'U ~'l 
" 'U 

LL'U 'U 1 Pl 2 PL LL~~ 3PL' Lyjm~e:Jn1:WLI'l~viijm1lJflfl~eJ'l:!J1nvi"'I'lLL~,)tl11u1LI"I'j1~"';l"IruJl1y.joUuG'lu'Uviij", , 
nl ";i u-r'IJ LVitJ'IJ LL 'U'UG'leJ'U LL~ ~ nl";iU";i~ Liiw:,m I"lrufl1V'l'Ue:JG'leJ'IJ ~,:jij";i1 tJ~~ bB tJ~ ~,:jd, 

1) fn ':i(9l':i'J\l ,ie)'IJbb~~ bmmJ bVitJ'U I"I'J 111 61 eJ~fI~eJ{jn~1In ~'U"UeJ.:jUJb~an1'~(9leJ'U6I'UeJ{joUmm'U 

oUeJ"'eJ'U~'l'VllJl'lfln~~bU'U'U~ ~TU1'U 10 ~U'IJ ~U'IJ~~ 35 oUeJ 1~mb'U'UG'leJ'U~,:j 10 1JU'IJ~~noUtlG'ltl'U" , 
~1lJ (common item) L'VlrJeJ'Ufl'U 10 oUeJ bL~~ijoUm~eJ'Uvihh'VlrJeJ'Ufl'UBn'U1'l6l~ 25 -iiu (':i1tJ6I~bBtJl'l'1Jtl-ln1':i, 
~1'l'Ul'loUe:J"'eJ'ULL"'~-l~'l(9l1':i1'l 4.16 LL 'U'UG'le:J'ULL~6I~1JU'U~I'l~:w~'U'Um~~1'M'LL6I~1~~1e:J~1-l~'Ur11(9lu'U6I-l'U'U 

m ~'m'M'r11(;1 el'U (paper -and-pencil format) ~-lLtJ'U16nl ':ivr.:! L~1I~1'Vl-r'U nl':ioW\Ill 'U11"1~,:joUuG'ltl'U LL'Uuu-r u 

b'Vl:!J1~~JtJVl~'M'Dnl':i(;1v'U"''Ue:J,:j-iim'luu (Bergstrom & Lunz, 1999) U~(;1,:rnPin'M'1bL(9]6I~fI'U'VhLb'U'U"'eJ'U 

b-wtJ,:j'Vl~,:j1JU'UL'vhtT'U oUm.!~r11\Jle:J'U'Ue:J'lLL'IJ'IJG'le:J'Ubb~6I~1JU'U~ n1 LI"I':i 1 ~"';~1 tJ111 LI'l61 n1':il~LL 'U'U 1 pl, 2pl LL6I~ 
d IV.. 1 v 13pl Wmm1~G'ltl'Ufl11:WG'l€J1'l1"l6le:J'ln6llJn6l'U'1Je:J'l lJLI'l61 I'l.:!LLM1,:j 'U1'l'l':i1-l 4.17 

aut 
..I 
V1 

-VIJ<'IIJV 

~')J 00 

-VIJ) 

,JIJ<'IIJV 

\Jnii (25 

-VIJ) 

-VIJ <'IIJ V 

\Jnii (25 

,Je) 

-VIJ<'IIJV 

\Jnii (25 

,JIJ) 

,JIJ<'IIJV 

\Jnii (25 

-Vel 

,JIJ<'I IJ V 

\Jnii (25 

oij'lJ) 

,J1J<'I !lV 

\Jnii (25 

-VIJ) 

-V!l<'l!lV 

\Jnii (25 

lIe) 

'liml!lV 

t1nii (25 

,J!l) 

-ve<'lev 

1.lnii (25 

-Vel 

iimllJv 

1.lnii (25 

,Jil) 

1 1,,;f';;;"'V!'" 'I, 
" " 

, III . y" 

2 
,. 

..?~, 
." "~'jfV': ,. ,;:.;;; ~'~. ~.<~i 

3 a V ~ It%~\~~ .f:/" ' 

4 
.. \;1" . 
,~. ,~'" ',), /,-P • 

5 ,;,~ i ''',,";..P: '1 
6 li.r"' ;r,",:,': , I :. 
7 ,., " y' # 1,.'1'

" ~ "> " ~"" 

8 ./ ~&~ V' J" .;. 

9 ./ ~~{~~ 
10 ? ..c ,""' k;~~'~i,~ 
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19l1'a1.:J 4.17 t:-J(;1n1'HtJ~CJtJbViCJtJfll1lJ?leJ\9lfl~eJ,:mm.m~'U~~'Vd1.:J1lJb(9l(;1 1pl, 2pl, bb(;1~ 3pl 
C-Q,riJ~: , {~: : ' l~tllialpl .' ""lt~;'a, 'ipl " '~it~~'if~fi;.i ~ 

'.'. :~, ., ~ " .. ';' 
:' .. ,GI\JV\114 ' ..•. "l~i~iriQl~' :::;Ui1,,:;~~f': 1t~t~n;'~t" , 

n 181 181 181 n 176 176 176 

P 35 70 105 P 35 70 105 

G
2 

7334.24 7172.88 7155.30 G2 
7207.67 7102.00 7074.99 

AIC 7406.24 7312.79 7365.31 AIC 7279.67 7242.00 7284.99 

SIC 7521.39 7536.69 7701.15 SIC 7393.80 7463.94 7617.89 

1pL VS. 2pL LRT = 161.45** 6R
2 

= .0220 (2.20%) 1pL VS. 2pL LRT = 105.66** 6R
2 

= .01470.47%) 

1pL VS. 3pl LRT = 178.93** 6R
2 

= .0244 (2.44%) Ipl VS. 3pl LRT = 132.68** 6R
2 

= .0184 (1.84%) 

2pl VS, 3pL LRT = 17.48 6R
2 

= .0024 (.24%) 2pl VS. 3pl LRT = 27.01 6R
2 

= .0038 (.38%) 

\7 ' ~UU~.\~~~~~ ," lllWiitRL: ! ~hJ~;~li / l~~~~~k~ 
-", .I" .. / ,~ - t~'~a 'i12l- ··· ·:JiK~a, iR.c 

. 1 :<" ., ,,-. :>" , 

... ~ - ..~ ~'!J"'~ ;LJJL~,,~RJ·; • 
n 170 170 170 n 167 167 167 

P 35 70 105 P 35 70 105 

G
2 

6678.59 6572.52 6554.39 G
2 

6957.20 6888.82 6856.40 

AIC 6750.59 6712.52 6764.39 AIC 7029,21 7028.81 7066.40 

SIC 6863.48 6932,02 7093.65 SIC 7141.45 7247.07 7393.79 

Ipl VS. 2pl LRT = 106.07** 6R
2 

= .0159 (1.59%) 1pt VS. 2pl LRT = 68.39** 6R
2 

= ,0098 (.98%) 

Ipl VS. 3pl LRT = 124.20** 6R
2 

= .0186 (1.86%) Ipl vs. 3pl LRT= 100.81** 6R
2 

= .0145 (1.45%) 

2pl VS. 3pl LRT = 18.13 6R
2 

= .0027 (.27%) 2pl VS. 3pl LRT = 32.42 6R
2 

= .0047 (.47%) 
, :'~,r[lfg'f . , t:i,~~7ttp~i1 '"fi'lL~f1!' 2pi~; Wf~~pJ" i:.'<-:':' ';.r o.lr .;<. "'.': "'!¥ ".~ ':,~~"' ':'t ," '" ~1iii~~· '3pl~' ;L" 3l .p.r ,/3 Lt; / . .,Q'lJ'IJ\16, ~ ~,!)jLi'a§ fp( , .:" UJLVlti 'i'p:~" , 

n 169 169 169 n 164 164 164 

P 35 70 105 P 35 70 105 

G2 
6790.38 6705.88 6677.88 G2 

6863.74 6721.30 6700.18 

AIC 6862.37 6845.88 6887.88 AIC 6935.73 6861.31 6910.17 

SIC 6975.05 7064.97 7216.52 SIC 7047.33 6861.31 7235.66 

Ipl VS. 2pl LRT = 84.50** 6R
2 

= .0124 (1.24%) Ipl VS. 2pl LRT = 142.43** 6R
2 

= .0208 (2.08%) 

1pl VS. 3pl LRT = 112.49** 6R
2 

= .0166 (1.66%) Ipl VS. 3pl LRT = 163.56** 6R
2 

= .0238 (2.38%) 

2pL VS. 3pl LRT = 28.00 6R
2 

= .0042 (.42%) 2pL VS. 3pl LRT = 21.13 6R
2 

= .0031 (.31%) 

't~ ~ltiJ~~:';' , · $~~~:ip~;· ;:0.·\ ~'''!if·':''f''*t:\'(·lJ''~~~~Q'~'",;lfJL\Il~ ·2Rk ': :;;"J~t~a; ~ )~" 
~*,~;"'Td ""';;'.-; 
. l'iQ~A:!.'(I!,8}<f"i. ~'l:l'~L~~'i~l~: Y;TiJ'L~;" ~'~~ 

;;& . • 9)~ , . " ~~~~~\~i?~~j 
n 166 166 166 n 164 164 164 

Q. 35 70 105 P 35 70 105 

G
2 

7073.06 6953.76 6932.14 G
2 

6865.30 6723.24 6700.24 

AIC 7145.06 7093.75 7142.15 AIC 6937.31 6863.25 6910.23 

SIC 7257.09 7311.59 7468.91 SIC 7048.90 7080.24 7235.72 

Ipl VS. 2pl LRT = 119.31** 6R
2 

= .0169 (1.69%) 1pl VS. 2pl LRT = 142.06** 6R
2 

= .0207 (2.07%) 

1pL VS. 3pl LRT = 140.91** 6R
2 

= .0199 (1.99%) 1pL VS. 3pL LRT = 165.07** 6R
2 

= .0240 (2.40%) 

2pl VS . 3pl LRT = 21.60 6R
2 

= .0031 (.31%) 2pl vs. 3pl LRT = 23.02 6R
2 

= .0034 (.34%) 

:':~:~~,j~~~\~, i~'tiJL~~'-i~l~ : ~.Sl'~~','!lif ~ ~'t'iJL®a~~~:;:" . .. , ... Vl. 
~'~~' ''; ' ''Ii' 1'Yk~
f'di-9W\1dQ'*': ~t~~~~l~l~ 

' ~"V.r·"'·;' ~'): ;r· " 

',,~~~J\',4pl~'" ;;01;rL~'ijft.p~/ 
n 160 . 160 160 n 155 155 155 

P 35 70 105 P 35 70 105 

G
2 

6700.66 6625.22 6605.38 G
2 

6404.00 6299.96 6261.52 

AIC 6772.66 6765.23 6815.38 AIC 6475.99 6439.97 6471.53 

SIC 6883.36 6980.49 7138.27 SIC 6585.56 6653.01 6791.09 

lpl VS. 2pl LRT = 75.43** 6R
2 

= .0113 (1.13%) 1pl VS. 2pl LRT = 104.03** 6R
2 

= .01620.62%) 

1pl VS. 3pL LRT = 95.28* 6R
2 

= .01420.42%) IpL VS. 3pl LRT = 142.47** 6R
2 

= .0222 (2.22%) 

2pl VS. 3pl LRT = 19.85 b.R
2 

= .0030 (.30%) 2pl VS. 3pl LRT = 38.44 b.R
2 

= .0061 (.61 %) 

'VIlJ1tIL'VI~ ** p<.Ol *p<.05 
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1'l111~ 4.17 LL~(;)~1~L~1..dl tl~lJvl1B~'~ (n) ~'YilLLUU~BULb~G'l~\luuihiTU1'UhiLyhn'U 1::'Vdl~, 
155 - 181 fl 'U oUellJ G'l fh ('m U'1J el ~iJ ~ I'ltJ n Pi tl'ljl~ L tJ'Uvl1 eJ ~ I'lbLIflG'l ~UUU (l tll'l11 \J ~eJU fl11lJ ~eJ (;) flaeJ~ 

v v 

nG'llJn~'UnullJL(;)G'ltl111(;)~.:j 3 bLUU l(;)tJffilJbWlG'l tl111W1bL~"::LLuU\J::ihh'Ul'UYll11i1 L(JlB1 (p) ~~eJ~tJ1::lJlru 
fhhlbVhn'U llJb(;)G'l lpl tJ1~lJ1ruL\lYll~Yll11i1LVleJ1fl11lJtJ1n~I'Ul'U 35 fh (oUm'1~ 1 fh) llJLWlG'l 2pL 

tJ'j~lJlruYll11i1L(JleJ1 70 ~, (oUm'1~ 2 ~,) tJ1~neJmi'1tJ Yll11i1L(JleJ{mllJtJltl~I'Ul'U 35 ~, LLG'l:: 

YlI1,i1m€l1tl11~'LL'Utl~I'UI'U 35 ~, LlG'l~llJL(;)G'l 3pl tJ1::lJlruYll11i1L(JleJ1105 ~, (oUml~ 3 ~1) lW1tJij 

Yll11ijL(JlB4tl11LmL~lJ<ff'UlJ1Bn 35 fil \JlnLl.JL(;m 2pl 
q..:::.l I.J c.I t UQcv3 ..,.J, 

~m tl11 L t11 ClU LVlClUflI1lJ~BWlfl6leJ~ n"lJnG'l'U'1JeJ~ LL UU~eJU LL(JlG'l~\lUUlJWI'!'U LL UU~tJU\lUUVI 1 YlU11 

~'vl'l!ij deviance (G 
2

) llJLWI'" 3pl ij~I~'~G1W1 LL61(;)~1'I1lJL(;)" 3pl ~eJ(;)flatJ~n"lJtl~'UnUoUm;l"lJln~G1(;) 
(best fit) 1'U'uru~~LntJyhn1rulfh AIC LL"~ BIC Ylu111lJLWI" 2pl LLG'l~llJL(;)G'l 1pl tl~UL'U'UllJLWlG'l~ 
~BWlflaB~ tl"lJtl~'U nUoUeJlJG'llJln~~W1 (JlllJrl,vlU C-J"tl11btJ~ tJULYitJu~hjLiJ'U1tJ1'UViP1V11~ L~tJln'U~ 'Yil1~ 

v • 

~i~tJ~' LtJ 'U ~B ~VI ~~eJutJCl ~,Aru'U '€l~ fl11lJ~ tJ~fla tJ~ tl6llJ tl ~'U'1JeJ~llJ L~G'l Vi,,~fi ~1 tJn I'jVlVl~eJU e)ml~1'U
" " v 

fll1lJL~'U1tJ1~ (likelihood-ratio test: LRT) YlU111lJL(;)" 2pl ~eJ(;)flatJ.:jtl"lJtl~'UflUoUBlJ"lJlntl111lJL(;)"
v 

1pl B~I~iitJtJ~IAqJVll~~~~ (p<.Ol) LLl.J111lJL~" 1pL \J:::ij~, BIC ~'~G1(;)n(Jl'lJ bL"~~eJ(;)flaeJ~n"lJtl~'Unu 
oUBl.J,,1lJLLVltllfll~\JltlllJL(;)G'l 3pl ~~1 ~lJL(;)G'l 3pl iifil G 

2 ~'G1V1 ,j''U'VIlJ1CJfl11lJ11 e.JG'l~'~'1JeJ~ G 
2 1~'VI11~ 

llJL~G'l 3pl LL,,~llJL(;)G'l 2pl LL"~e.JG'l~'~'1JeJ.:j BIC 1~·vr;h~llJL(;)G'l Jpl LL,,~llJL(;)" 2pl hJlJlnYleJ~\J~1oUEJ'UtJ'U 
fll1lJ L~'UllJ b(;)"~ ~eJ (;)fl~eJ~n"lJn~ 'UlJl n~~.~1~ 'UeJn\Jl tl~LneJYl\Jl1 rul~(;)~1'U ~lJWVl5'1JeJ~ fl11lJ LL tJ1tb1 'U . 

'UB~~'Yl'1,ij Ll'leJ{fl11lJ~llJl1t:lvll tJ~,~iJ~(JltJtlPin'lj' (8ict) ~~llJl1(m5UltJlvi''UeJ~llJ LVI" LL~" ~~ (f:.R 
2

: de 

Ayala, 2009; Haberman, 1978) 'ViU11 Yl111nL(JleJ{tl11Lm~''Ul'U 35 ~,1'UllJLVI" 3pl 1lJ1vi'L~lJfl11lJ 
LLtJ1tJ11'U~~1lJ11t:leJ5tJ1CJ1~eJ~1~il~tJ~1~,\! LYlCl~LLfi 0.24% LnmtJ~CJuLYiClunullJL(;)" 2pl vl'nr'U~~ 

, 'i ~ 'i d " "" ..." ... d d0

~~tJl1 blJL~" 2pl b1J'l.hlJL(;)"'VI~eJVlFI"tJ':mmJtl(;\'UnU"lJv\l"fll(JleJU"lJv~Lruu"vUQUU'VI 1 lJln'VIqVl 

e.J"tl11btJ~CJubViCJUfl11lJ~eJWlfl~eJ~1~'VI11~llJL(;)'" 1pl, 2pl LL"~ 3pl 'UeJ'!LLUU~tJU\lU'U~ 2 (1~ 10 

1lJLLl'ln~I~\JlmL'U'U~eJU\lU'U~ 1 tl~'1AtJ ~, G 
2 

'UtJ'IllJL(;)" 3pl ~,~'1(;) bnmtJ~tJ'ULYiCJun'UllJb(;)'" 2pl 

LL"::llJ LWI" 3pl ~, AIC 'UtJ'IllJL~" 2pl ~'~~VI LnmtJ~CJ'ULVitJ'Un'UllJ L~" 3pl bLG'l::llJLlim 1 pl bLG'l~~' BIC 
'i ~ d d" I"" "" OJ 'i 'i v OJ d .J'i

'U€l~ blJL(;)" 1pt 1'l1'V1G11'l LlJelL u1CJ'UL'VItJUtl'U blJL~" 2pl bLG'l~ blJL~" 3pl CJml'ULLU'U~tJUQU'UVi 6 VI blJ LI'l" 2pl 

ij~, BIC ~,~~(;) LLG'l~ Ln€l (l)1l \J~eJ'UtJtJ~,Aru'U€l.:je.J'" tl11LtJ~CJ'ULViCJ'U fl11lJ61 €ll'lfl~€l'l tlG'llJn~'U'U€l~llJ LI'l". " 

LL~"::~ 
v 

Yl'Ull Ln€l1mlJL(;)" 2pl ~'1tJ~~neJ'Uvi'ltJYlTni1LI'l€l{fl11lJtJlmLG'l:::'Vil11ihl.m{tl11~ILL 'Un ~llJl1f:l 
€l5'U1 tJfl11lJ LL tJ1tJ 11'U'U €l~ fl11lJ~llJl1t:l iJ~ (JllJnPitl'ljl1~L~lJ<ff'U€l ~,~ii~tJ~1A'YVl1~~~~ (p<.05) lJ1 n ni, 

llJLI'lG'l 1pl ~ii LQYll~Yll11i1 L(lleJ{ fl'"l1lJCJl m Yl tJ~eJ ~,~ L~ tJl 1'U Vll~m'!n'UoUllJ Ln m tJ~CJ'U LViCJ'U fl11lJ 

~€l~fl~€l~n"lJn~'U1~'VI11~llJLl'l" 3pl ~~iiYll11ijLI'l€l{tl11L(;)1L~lJ~'UBn 35 ~'\J,nllJL~" 2pl Yl'U111~tJ 
i11Yl1llJ vn'nij LI'l€l4tl11 Lm~'! 35 ~11lJ1vi'vh1~~~~I'UflI1lJ LL tJ1tJ11'Uvl~IlJ11t:l€l5'U1CJ1vi'L~lJ~'UeJ~1~ij 
tJtJ~IA,\!Vll~~~~ (p>.05) ~,!,r'U~~~1tJl11lJbVl" 2pl biJ'UllJLI'l(;\~"eJl'lflaeJ~ll61lJlliii'Uf1'UoUB\l61fil\P1eJ'U 

'" ...
'UB~ bbUU"eJ'IJ'VlIlUUUlJ11l'VIq I'l 

e.J" tl11LtJ~tJ'U LVi tJ'U fl11lJ~eJ~ fl~v~ n61lJn~'U'UeJ~llJLI'l6l~LL61 VI'!1'UVll11~ 4.1 7L~'Ue.J6l1Lml~~\Jln 
tl111~ LL'U'U L'€l nij~ millA'€l oUeJ61eJ'UVlnoU'€l1~ vll LL tJ1 LL~~fll1lJ611lJl1t:liJ~ (ll~tlPimmYl Cl~ vll LL tJ 1L~ tJ1 ((;).f)1'W

• v 

3.2 tJ1~n'€l'U) LLl'itJ~1.:Jhn~l1lJ fl1'lJ~llJI1fl'VI~m1n'lj~~''ULVlfl1 'U1"'~~11~'ULVli'lLLG'1~tl11~'€l~11~llJl'St:l 
Yl\Jl1rulLtJ'U 5 8~f1tJ1:::fl'€l'U~vCJ1~v11Cl (~JllYl 3.3 th~ntJ'U) ~.:Jt1'Utl11LtJ~tJ'ULVitJ'Ufl11lJ~'€l~fl~8~ 

v 
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f1~lJ f1~'U1'U~'U ~fJ'Ul'ifJhJ~\I bU1.Jnl~ bU~ tJ'U bi1tJU'i~'VI'h~1lJb\1\~bfJf1ij~ 2 pL bb~~1lJbv\"'V'l'Vjij~ 2pL ~1'V1-r'U 
Lb 'U'U~el'U~\I 10 oU'U ~"f1l'HW~1~"'eJ'Ufl11:W~eJv\f1~el\lf1"lJn~'U~~'VI'h:l1lJb\1\mel nij~Lb"~1:w b\1\"'Y'l'Vlij~ bb?l\1\.:i 

~\lm~l\1 4.18 

Vl1'a1.:J 4.18 ~"f11~LU1tJ'Ubi1 tJ'Uf111lJ?leJ\1\f1~el.:J m'llJn~'U~~'VI11.:J1:WL\1\"Lelnij~bb"~1l.1bV\m"'VIiJ~• 
...., - ~ . . 

'..~Lfl~wanri~: 2~~' ~: . t~L~'~;:~ij-;i:2p~ .1; QU\J~<2 ')j , ~L9.I~, Lill:l~;{iht :~ ;~l.t~~t·~~atl~~~;~?~! ":'~oju\JVi 1 . 
. ., "I'? 

n 181 181 n 176 176 

P 70 80 P 70 80 

G
2 

7172.89 7242.35 G2 
7102.00 7146.22 

AIC 7312.89 7402,35 AIC 7242.00 7307.02 

BIC 7536.78 7658.23 BIC 7463.94 7560.66 

10 VS. 50 LRT = -69.46, b.R
2 

= -.0097 (-.97%) 10 VS. 50 LRT = -45.02 c,R2 = -.0090 (-.90%) 

'uir\J~' 3 i' .~ '~lfl~~tlfini ~pK " ~'Lflawi1i~;:?ptt, ~ :hU\J~;·4<;. ; ).;J~LflaL~~~~!;iPl~ ; 
,.~'~,;;",~l::- . -..,.... - '~«..t<', 

-<f" . __ '~ _ ' . -,.. ' . ,,' . ~. '.fd.1i!JflJIW~JJ~: ~Rt~: 
n 170 170 n 167 167 

P 70 80 P 70 80 

G
2 

7102.00 7147.02 G2 
6888.81 6918.96 

AIC 7242.00 7307.02 AIC 7028.81 7078.96 

BIC 7463.94 7560.66 BIC 7247.07 7328.40 

10 vs. 50 LRT = -45.02 b.R
2 

= -.0063 (:.63%) 10 vs. 50 LRT =-30.14 b.R
2 =-.0044 (.44%) 

~~.- ~~;,,,! 

.... QV\m9"! 
""~"- "( _A  ~.. ,:i'¥..-  .. : .-~';""'Q.;~'~';i:.Y.""'-.¥ 

; w.Lfli:lLi)nJJPI ':4R~;..,: ~ ,;»b.JLflflVf'>1~.Pl\,?pl ..' "'\~-i~~~-~ ";,.i"':r·' ;1tJ,\,I;~H!'f; ~. ' ,'''''',~- ·"'ii·l~,~' ·····E··W·~!r-i'll~.H2j'~ihfiri$l.Pi . 2pl. .;' ,~, <l~ri~~~~i;"2p.V. ",• 
n 169 169 n 164 164 

P 70 80 P 70 80 

G
2 

6705.88 6736.37 G2 
6721.02 6782.76 

AIC 6845.88 6896.37 AIC 6861.30 6942.76 

BIC 7064.97 7146.76 BIC 7078.29 7190.75 

10 VS. 50 LRT =-30.49 b.R
2 

= -.0045 (-.45%) 10 VS. 50 LRT =-61.46 b.R
2 =-.0092 (-.92%) 

; .. .. : ,,~!'. 
. Q.1!tl}'l·1 '''.' ,i"'bJ'i~L!mD9T~2pt~. ' Uj"~1~:~" . ~ .~ ..•. ~f.ta'\'l )J~(?p ': ~ •. '~ ,, ~ oI~., 

~;..... ~.~,\J~ 8.~· .~: f~w~~t«~ra~~:2];~" '~:1 ' t~'~+lr~·~'~1ff';i~ )J~9,li1Yf' J,lf.l.' 2p!\ .I 
n 166 166 n 164 164 

P 70 80 P 70 80 

G
2 

6953.75 6970.67 G2 
6723.24 6777.39 

AIC 7093.75 7130.67 AIC 6863.24 6937.39 

BIC 7311.59 7379.63 BIC 7080.24 7185.38 

10 VS. 50 LRT = -16.92 b.R
2 

= -.0024 (-.24%) 10 VS. 50 LRT =-54.15 b.R
2 =-.0081 (-.81%) 

Q,j'U~!; 9C? . ,,; ····t ·y '< ~~~-. ,~ '~_ '" _ .•• ';'" :~t:_ )JL~ijLt).mJ91 . 2pl,~ rrl1IL'i~'\'lijilf~p~ : r;_.~\r ""Al3f . ,,':
!. QUY}'Il0: ./ .~' '-. "":'f:''!''': ;':'' ':lII''.~~ .·;,~L~a~i)n)J~Ji~ptt \X,"t~Liafj~tiN2 ':~ ~'it '.' ',' • p 

n 160 160 n 155 155 

P 70 80 P 70 80 

G2 
6625.23 6660,09 G

2 
6299.95 6346.65 

AIC 6765.23 6820.09 AIC 6439.95 6506.65 

BIC 6980.49 7066.10 BIC 6652.99 6750.12 

10 VS. 50 LRT = -34.86 b.R
2 

= -.0053 (-.53%) 10 VS. 50 LRT = -46.70 b.R
2 =-.0074 (-.74%) 

~~ f11~ bU1t1'U bVltJ'U fl11lJ?I elVlf1~el.:J n"lJn~'U~~'VI'h:j1:Wb\1\~ belnij~ 2pL Lb~~1:Wb\1\"'V'l'l1iJ~ 2pL 1'U 

m~1~ 4.18 Lb~\1\\l1,xL~'U'i1 LneH'n1lJ~1lJl~~/~n'l!}::: ~1'UbYlf11 'U1~Ej~l'H'1'ULVlPlbb"~ f11~~fJ~1~'(JeJ.:JiJ~~ 
unPin'l!}l (B iet ) Qnn1'V1'U\1\1,xLU'UflI1lJ?l1lJ1':i~~'Elm~tJ1n'Unl'Hih~\I?l1':i~'UbVlPl (BAe) ~1'Uf11~~Vlf11~ 
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~1'H'f'ULYH'l (gMn) ~1'Ufl1'a\J'HU1f11'a~1'a~'UL 'Vl1"1 (gig) ~1'Urn'atb~LiJ'U~1'a"''UL'Vl1''1 (gEv) LL~~~1'Ufl1'a 

~B"'1'a"'1'a"''UL'Vl1"1 (8em) hJL\i\~V'I'1ii~1lJ1~"'eJ\ilA~eJ-lnmJ n~'UnuoUeJlJ~1~~n111lJ L\i\~ LB niJ ~eJv1-lihrm11 A,\! 

~1V1-rULLuU~B'U'Vlmru'U bVltJv~L.;1\J11 I'll G 
2
, ,, AIC LL~~ BIC '1JB-l1lJLVl~LBniJ~ijA1~1 n11blJLVl~V'lVliJ~ LL~~ 

rn'a(il'j1\J"'€lUUtJ~11"l'\l'1JB'It:JG'\ fn'aL ,j~tJ'U LYimJA11lJ"'eJ\ilfI~eJ'l n~lJn~'U1~ijUtJ~11"l'\l'Vl1'l"'~~ (p>.05) 1i'U 

~B 1Wi 1V'1'a1l.J A1f111l.JLL,j'a't.h1'U~1l.J'1JB'l A11l.J"'1l.J1'aCl ~BmL~~~ tl 'll"i,j'a~ ntl'U~ij ~tl n\J (L '1f\J A11lJ 

LLtbtb1\J11lJ'a~Vl11'l 8 Ac LL~~ 8 Mn ) 1~1~'1f1mvll.J~VlciTUA11l.JLL'h,j'al'U~"'1lJ1'a(1eJ5U1tJ1~ ~'l'!'U~'l 
"''a'll11 oUtl"'tl'U~~~tJ",11'l~\J"'1l.J1'H11off1\ilAl1l.Jml.J1'a(1ii~IIl'L1nPin~lLL'U'U[)1W'a1l.J1~~n1l rn 'a1\i\LL'UU LltJ n , " 
'a1tJeJ-lI"i'll'a~ n BU LL~~ ~1 ~CJ v~1mlJL\iI~ bB niJ ~ 2 pl LyjB'll'a:::~..I1ruR1'rl1'a1ijLIIlB1'ti'mtBuriB\JU1 L'll1f1~.:! 

" 
-UB"BUbLUU'll~UL'Vil.Jl:::~B1'll 

2) fl1'atl~u LVi EJU LLU'U61BU bb~:::fl1 'atl'a:::Lij'U~~ fllrufl1'rl'ti'B"BU 

~~1bm1~~luci1'U~LMCJ1.uB'lnUfl1'a'll-rULVitJu (equating) LLUU"'BU~'l 10 u,JUL~Bl~ 
A1V'11'aliJ LIIlBiAlll.JtJ1 n LL~:::W1'a1iJ bl'mirn'a~1 LL'U n'1JB'loUB"'tl'U'Vl noUtltl ~U'U'" Ln~ L~ tJ1 n'U 15rn'a'll -r'U LViCJu~ , " 
~1~m~BnloffflB rn'atl1'U L ViCJU11l.J (pooled equating: Lord, 1980) VI~Bfl11'll1U bVitJuw~mJ n'U 
" 
(concurrent calibration method: Wingersky & Lord, 1984) 1VlCJoUBl.J~1'l1I1lBU'1JeJ'l1'i'1eJV1'1il~1Il 

UnPin~1v1 n LL 'U'U"'BULL~~ :::u,Juv ~111lJ1'allJn'U v1 n'!'U1 Lm1~~oUeJl.J~ ~'1V1l.J VlV'l1BlJ n'U b\il tJijoUB'" eJU~1l.J 
" ~'1 10 oUBvilV1,rl~L~Bl.JbCJ'IoUB"'Bu'lln~Bn 250 oUmoUl~ltJn'U bL~~oUBl.J~l'llI1lBU'1Jl\i\VlltJv~(1n"'l.Jl.J~l~LtJ'U
" " 

oUv"'tl'Uv11lJ"l~ti1'Vi'UVll~ii~\i\'L1nPin~1vi1 
... 

~ ~ nl'a'll-ru L'ifltJUoUeJ '" B'U~'l 260 oUv V'I'U11 oU B'" B U LL~ ~~oUeJij I'll V'll11iJ LIIl B1A11l.J tJ1 n 

A1V'111liJ L\91eJifl11"il1 Lb '\.In LL~:::l'hA11l.JA~1\i1 LA~mJ LLlIln~l'1 n'Ul.Jln ~'1u11 'llcirn1A\iI L~BnoUeJ"'eJu~ij
" 

ArumV'l L v1tl boU1ciA~'1oUeJ'" BU LL UUtl-rUL'Vi lJ1::: ~1~tJ~vl1ru1ArumwoUB'" BUv1 n A1f111l.JA~1\i1 LA~B'U'1JB'I 
,,'\I '\I' 

rn1'll1::: lJ 1ru I'll V'l1 11iJ Ll'leJ 1LtJ 'UVI~n b\il CJoU m'fv 'U~ijR lA11lJ bfl~B'U"''1 ~\i\'ll n~ B'UL~B.:Il.J1v1 nW11 1iJLl'lvi 
" 

oUB"'B'UoUB,!'U 11~"'1l.J11m~'4LtJ'U~l~bb'I.J'UB'U1~ (not well-specified) bL~:::L~eJnti1~\i\-UB"'Bu~ij 
R1W11liJ b\i\eJiA11l.J tJ1 n"''1 ~ \ii'll n ~ bb":::~1 ~ \i\'ll n~~l EJ 1\i\ CJ ~1~EJ CJeJlJ1U-UB"'BU~ijA1W111iJblll eJiA1llJEJl n 

" " ~1n11 -3.00 bL~::: "'.:In1l +3.00 ~v~Y1 btJ'UoUeJ"'B'U~ijAru.f11W(il'j\ll'l1lJ1\91(1tl1:::"'\lfi'1JeJ.:Ifn1i~EJ ~~B'If111 
" " 

loff-uB"'Bu ~1 CJ Lv1B(il'j11il'" BU Al1l.J1~'UU1'U'1JB\lil~IIlUnPim~n LL~:::loffoUB'" BU CJ1 n L v1eJvl1'V11 EJ A11lJ"'1l.J 11 {)'1J tl'l" .. 
il~IIlUnPin~1 L'1f'Ub~tJ1n'U'l1'U1~tJ'1JB'l Ali and Chang (2014) bb~::: Mao and Xin (2013) ~EJvlJ1'U 
-UB"'tluY1ijI'11V'1l11iJbIllB'iA11lJtJ1n~1n11 -3.00 LL~:::"''lfd1 +3.00 ~eJ~'Vll'Um:::U1'Ufl11~WJ'U1A~'1-UB"'vU" 
IIUU'll-rULVllJ1:::~'U(9}'U 

' 

~1'Vi1U fl1'a~v11ru1ArumV'loUB"'B'tJv1 nA1V'111liJ L(9leJirn1~1 bb'Un ~i~m~eJnl-ulnru6Vl'1JB'I Baker 
." \J 

and Kim (2017) 1\i1CJm~tJfl1~\i\-UeJ~BuY1ijA1rn1~1bL'Un~\i\~U bb~:::L~eJn-UeJ"'eJu~ijA1n11~rILL'Un~'lbL~ 0 
" ~'UhJ 1\i\CJ~i~CJCJeJl.J-rU-UeJ~eJuY1ijA1f111"il1ll'Unln~bRtJ'Inu 0 ~1CJ L'1f'Ub~CJlnU\ll'Ui~CJ'lJeJ'l Ali and 

" 
Chang (2014) Y1CJBlJ1U-Um1B'tJ~ni'i1W111iJL\i\Bifl11~lbb 'Un1n~LRCJ'l 0 1'U~'Ul'leJ'U'1JeJ'lfl11~WJ'U1A~ 'l 

-um1Bu~'U (9}'U ,1'UVllJ1 tJ A11l.J11 oUeJ"'tJU~~1'U lnru6Vl\J:::Vll.J1V()'l-UeJ'" eJ'tJ~ b~Bil~ I'lUnPi n~l (9leJuoUm'1eJu'!'U (1n
" \J~LtJ'U n~lJ'W~ \91Un Pi n~lY1ijA1ll.J"'1lJ1 1(11'U.f11W11l.J"''l n11il~\91un Pi n~1Y1l1leJu-uB"'Bu-umr'U~ \iI , " 


~~ n11'll1::: LiJ'UA rumV'loUeJ"'BUml.JLnru<i~oU1'1(9}'UWU11 n-UeJ"'BU~(1 nl'i'\i\ ~\l"il1'U1'U 48 -liB A'lLVI~B 
, " 
oUtJ'" eJuY1\J :::'111 b-U1 A~'1oUB"'eJU bL U'tJ'll-rU bVll.J1:::~1'U1'U 212 -U€l LL U'l LtJ'U-ua"'€l'tJ~1'Ufl11 b-U1 ().:I"'11 "''U L'Vl1"1 

~1'U1'U 43 -ua ~1'Un11~\i\fl1'a"'11"''ULY11''1 ~1'U1'U 41 -U€l ~1'Ufl11mru1fl11"'1'a~'UL'V11"1 "ill'U1'U 43 oUeJ ~1'U 
" 

rn1'th:::biJ'U"'11m.JL'Vl1"1 ~l'Ul'U 40 -UtJ bL~~~1'Uf111~€l"'11"'11"''ULY11''1 "il1'U1'U 45 -UeJ ~'l"il1'U1'U-UeJ"'eJ'tJ 212 
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oVeJ'dbV; 8.:J~€lt=11Vl~U n1~-W\llJtJ1bU'Wfl"'.:JoV€l?!€lUbbU'UtJ~UbVl1Jl~~€lhJ (Orasgow, 1989) 'W€lml1ndRl bQ~8 
~1~lilbl?leJ{flll1J81noV€l?!eJu bvh n'U .18 (50.=2.06) Lb~~Rl LQ~ m'n~lilLI?l€l{n1~~lLL 'Wnb vhn'U .70 

(50.=.39) tI''WVl1J18fll1:J..rh b~m'l~l~rul~lflbnru"n1~~Pnl1JRl''tn~lilbl?l€l{oV€l?!€lU'lJ€l.:J Baker and Kim 

(2017) Lb~~ Hambleton et al. (1991) ~Ul11'Wm~~l1J oVm'l€lU~t11boVlfl"'.:JoV€l?!€l'UbbUUtJ~UbVl1Jl~bU'W 
oVm'leJ'U81ntJl'Wmn.:Jbb~~~lbb'Wn1.~\Jl'Wnm.:J 

~(;1n1~1bfl~1~~flrum'V'l'lJel.:JoVel?!elm18oVel (Item) 1?l11J'Vl~'I!f~ IRT bbUU 2PL ~lbb'Wnm1J 

el.:JAtJ~~nelU el.:JAtJ~~n€lU~~ 52 oVel ~l1JbU'WoV€l?!elU~.:J~'W 260 oV€ll~Wbb~~~el.:JAtJ~~neluilRl'V'11~lilbl?lel4 
fll11J8ln (b) bb~~eil'Wl~~lbb'un (a) 1'WJl'i'V'l~11J~.:Jd ~18~~bBm'I~.:J1?l1~1.:J 4.19-4.23 

1?l1'al.:J 4.19 t:-I~n1~1bfl~1~~flrum'V'l'lJmoVel?!€lU~WoVel (Item) 1'Wel.:JAtJ~~n€lU~ 1 1?l11J'Vl~'I!f~ IRT 

il~R'lh::nil\J~ 1 n1'mh5~a1'H''''~V11'1 
v .,j

'!lilVi ba b e.Jau'i::ill", oVilvl a e.Jau'i::ill", 

0.382 -11.336 27 0.383 -1.210 

2 0.235 4.921 28 0.322 5.502 

3 0.733 -0.092 29 0.470 -3.852 

4 0.715 0.078 30 0.705 -0.045 

5 1.424 -0.513 31 0.501 -1.687 
~ r:S;;:J.:·l:,~~' · 

6 0.191 -2.859 L:\\'i3. 
.-.----.--.----.----~.--.--- ..---,-,-..----.---..---.----~--.------.----~~-

7 0.56£1 -3.178 33 0.£191 1.308 

8 0.203 3.116 34 0.628 -0.307 -------.-.----.-------.---- ..---.-- ..-.-.---.-------~--_..._------------ --_.._.__......__ .•__._------_._---_._--_._---_._-----'.
9 

10 

0.545 

0.340 

-0.803 

3.555 

0.236 -9.465--_._-_._-_..__..._.__.__... ......_._-_.__._,,-----_.--.._.._--_._ ...._-----"--._---
13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

0.202 

0.740 

0.519 

0.646 

0.748 

0.146 

0.984 

1.029 

1.580 

-2.376 

1.158 

0.787 

-0.135 

-2.750 

-0.532 

-1.621 

35 

,''' , '''}('''.~--,::. ,C ",- " 

39 

40 

45 

46 

47 

48 

49 

51*--_._--_._-_._--- ----------_.__.._-_ ..__._._----_.-..._.--------.-._------,....,.,.-....,.....,...,-
26 0.215 

1.416 

0.672 

1.033 

0.163 

0.874 

0.356 

0.733 

0.062 

'i'l1J'limH)'U~11i~1"'~nru'l1.J1"''l'" 9 'liB ~1mf~'I'I1J~ 52 llB (~mJ<\:: 17.30) 

* '1'11J1Vl)~ oVil~il\J~n"'na1~ 

0.053 

-0.366 

3.848 

-0.639 

3.861 

-2.126 
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a b 

53 0.829 -1.196 

54 0.527 -0.445 

a b 

55 0.579 -0.159 81 0.839 0.039 

56 0.763 -1.604 82 0.137 -4.760 

58 


59 

---.- -- ------ -- 

0.484 4.136 86 0.926 1.096 

0.427 -0.425 90 1.147 -0.566 

60 

63 0.462 6.940 

68 1.046 -0.098 94 0.547 -2.314 

70 0.939 0.013 96 0.105 -0.460 

71 0.129 5.539 97 0.763 1.181 

72 0.310 3.210 98 0.725 0.077 

73 0.853 -1.264 99 0.410 4.260 

74 0.506 3.796 100 0.221 1.586 
-----  -----

75 0.697 0.222 101 0.718 1.771 

76 0.720 0.437 102 0.910 0.162 

77 0.719 1.100 103" 0.594 -1.158 

78 0.931 2.039 104* 0.215 4.372 
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(ll1~1'1 4.21 ~~fl1~iLfI~1:::~l'jru.fl1~'1Jtl'l-Utl"'tltJ'S1CJ-Utl (Item) l'Utl'lfl'll~:::m)'\.Jvi 3 (J}1l.JVl'1'1!f~ IRT 

'.' .jtl~l'Iu~::ntl\J'I1 3 n1'$\l'N1n1'~1~~U~'I1f'1 
~ .j

'lJtl'l1 a b I-IOltl"i::Uiu 'Iltlvl a b I-IOl\/"i::~iiu 

105 

106 

0.416 0.896 131 

1.356 -1.216 --_._ - -------- ----_.._--
107 0.511 1.534 133 1.151 -0.111 

---;yq~::f":;I=LOi~i~~ ·:~~~_~j1~~~L·2~~~~~1~ .L~~=Ji~~:~::~=_=--1.~;;-==_~.02-;=~=-=: 
109 1.147 -0.082 135 0.663 -1.556 

110 1.042 -2.574 136 0.745 0.769 

111 0.211 4.392 137 0.702 0.335 

T~4";~j~~~IL;;~~ ?;fi~L~~f:~~c~;!~~.;~i~E:~-~:t~~~~~1~TI=~::==~J~~~~~~~~~:: :-=~=~·-~;~~=-~---~~28-:=~=~=~ 

~ ...' ) 13 ""hi 0•.966, Ill,. ":"c. ,; ' . t o.64f "c' ~...J. f'll1ltl t:lO '1 139 0.589 1.118___...k,..:.:..__ •.:..:____2....______ _ . _ __._._________._____u __••"._ • • _______________._~_. _ ~.· 

114 0.975 -1.487 140 0.315 -2.214 


115 0.402 -0.323 141 0.653 -0.442 


116 0.371 4.078 


117 0.537 -1.699 143 0.541 1.928 


118 0.929 0.133 144 1.199 -0.840 


119 0.648 -0.038 145 0.262 -0.760 

-- - - --------------.-. -·-----· -----·- --- ·· ·----.---...----.-....--- .------ - ··---~·-----7·-·- ---·-----

120 1.028 -1.040 146 0.371 -0.965 


121 0.915 0.415 147 0.433 1.849 
._------------_._-_.__. 
122 0.550 -2.6 10 148 1.277 -0.693 


123 0.395 1.473 149 0.669 -2.175 


126 0.653 -0.122 152 


127 0.351 -1.550 153 0.587 -1.498 
._._-----_....... _-_._._.-.-_._..._..__ ._..__.__...__._._-._._...._.__...__ ._..._•. •._--_.... _--_.._.•._._-----_ .._.--_._--------_._----
128 0.931 1.066 ..___ ________.__________ _ ._ __________•__.. 

129 0.787 0.063 

130 0.223 1.860 

__._ _ _' __.__ ). --.,.w._. _ ">~~' 

156" 

~"JJJ'liv~tl\Jv1eJ1\JLnN'tl,j1u"JU 43 'litl \l1mf~\1JJfl 52 'Iltl (~mm:: 82.70) 

~"JIJ'Iltl~v\Jvtl,jeJ1uLnN'tl,j1u"JU 9 'Iltl \l1mf~'VIIJ" 52 'Iltl (~tlVOl:: 17.30) 

" 'VI1.n~5~ 'litl~tl\J~numn~ 



----

158 

159 

182 
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a b a b 

-1.123 0.935 183 0.695 0.344 

-1.410 2.383 185 0.743 -0.114 

162 1.167 -0.131 188 0.607 1.233-----------_._--._--_ .---.-----._----_._-_.. __.__.-._--..__._----_._---_._---_.--------._.--_ ...-.__._--
163 0.165 3.533 189 1.679 -0.832 

168 0.776 194 0.422 1.244 


169 0.163 2.570 195 0.651 -0.235 


170 1.161 1.017 196 0.751 0.382 


171 0.161 7.270 197 0.791 -0.049 


172 0.427 -2.046 198 1.073 -1.461
._--_...._--- - - ---_.._--._----_._.... _---.--_.._.._-------------------- --_._------ 
173 0.221 5.934 199 0.352 -0.053 


174 0.876 -0.084 200 0.618 -1.730 


1.753 

175 

205 1.202 

206 1.141 

207* 0.697 

-1.152 

-1.190 

0.838 

1.036 -0.734 208* 0.690 
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Vl1'a1.:1 4.23 t:-J~n1~:'hm1~~flrum'\"l'1JtJ\l-rre:lG'!mJ~1CJ-rrtJ (Item) 1'UtJ\ll'hJ~~ntJu~ 5 Vl1l.JVl'l'l!t~ IRT 

il~fi'tl~::nil'U~ 5 n1~~ilfl1~i1"HIU~'VIf1 
~ d ~ oj 

'!Iil'VI a b 1-1 fltl-a::Liiu '!Iil'VI a b l-I~tl~::Lii\J 

209 0.938 -0.956 235 1.228 -0.450 


210 0.495 0.240 236 1.312 -0.455
--_._--_.._._---_..- --_.._.__.._---_.__._-_.._.
211 0.854 -1.132 237 1.847 -0.573 


212 0.596 1.921 238 0.674 0.310 


213 0.783 0.902 239 0.462 1.563 
----_...._-------------_._-- - --_.._------- ------_.._-------_._.._-.------ 
214 -0.684 1.198 240 0.868 -0.593 

.._._._--_.__....-._._.._.__._---._--.__._-_.._ ..._.__..._---.--...-------------. 
215 0.839 0.439 241 0.228 1.320 

rr'~ ~~;' ;{~, :f~~~¥i=:~_~~~if~~Ib~~.~_~=__~~~~.~~~._l-, '.., .. ~42 - '0' . ._ -.---~~~~;--~~-.-----
217 -0.368 0.508 


218 -1.193 1.263 244 1.009 -0.463 

.---~ ------.---- 

219 0.790 0.194 245 0.788 -0.378 --..------ ._-_ ._--.------ 
220 1.197 -0.477 246 0.397 -0.371 


221 2.048 -1 .243 247 1.734 -0.588 


222 0.565 -0.708 248 0.294 3.819 


0.305 -1.252 

224 0.832 0.682 250 0.599 2.171 

225 

229 0.379 

251 0.697 1.089 

253 0.243 1.175 

254 

255 

0.568 

0.516 

0.246 

-1.199 

230 0.713 -1.592 256 0.815 -1.747 

231 0.600 -1.430 257 1.015 -1.021 

232 1.616 -1.293 258 1.635 -0.595 

t=:f~~;_~~<'-, ·'''''~~~:54 ;~: ~~L.~.:i~.~_~0~~~;L=J~,~1iL~:J_= __~;~___=-===-___~.3~~~~~__. 3~?~0 ~=~== 
234 0.593 -0.334 260' 0.832 -0.056 

~'l)J'Ii'mw'U~1J1\J~nru'l1;hu'lu 45 'li'il \l1n~~"')J(i\ 52 \lil (~tltJ~:: 86.54) 

~'l1J'Ii'ilflil'Jv1'Wf.h\J~nru'l1.i1\J'lU 7 'li'il 'l1n~~l1)J(i\ 52 'li'il (~iltJ~:: 13.46) 

.. 111J1tJ5~ \lili1ilULI.n\Jnfl1~ . 
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~~m~fl~b~Bf)-UB~B'U~ljflrumYib~B~~bfh.Jb-U1?i~~'U'UfI~-.l-Uel~B'U~1 bbtlnelelnbUtl 2 th~b~'U ~el 1), ~ 

~~nl'Wl~ b~ eln~1 bb 'UnmlJel,:jl'1tJ~~nm..J bL~~'!l(i1bb'U'UV1(i1~el'U bb~~ 2) I'i'lelUl,:j"tlu ,:j.umffi'U~~1'Unl'~fl~b~un, 
Lb~~fl(i1eleln~1LL'UnmlJel,:jl'1tl'i~~el'U 1(i1~ij~1~~~b~~(i1~'ld 

2.4.1 ~~n1".i~~L~tJmhLL'Unt;l1lJtJ-.l~\h::ntJ'Uml::~(i1bt\J'U'Vl~amJ 

~~m~~~L~tJn~-.l'VilJ~ 260 oUB ijoUtJamJ~~n~~tJtJn'.i'nJ 48 oUtJ ".i11JLtJ'UoUtJatJ\J~~~L~tJmoU"lfUl~ 
-uuatJ'U ~1'\.rJ'U 212 oUtJ ~\1HtJ'U~mJ~:: 81.53 b~el~1bb'Un(9)1lJel-.lritl~~nel'ULL!;'1~'lll11bb'U'U'VlI11~tJtJL~tJ~1LL'Un, , 
(9)1lJel'll'1tJ~~neltJ"tIB,:jbbtJtJ'Yll11~eltJ'V1tJ11 el'll'1tJ'i~neltJ~ 1 f11~b.u1()-.l"1'i"'UbVlI'l ij-Uel~el'U~"'nfl~eleln 9 -Uel 

~ 

'l1n~'l'VIlJ(i1 52 oUel B'll'1tJ~~n,BtJ~ 2 f11~~l11m~~1'i~'ULV1!'1 ijoUel~eltJvi~nfl\1leleln 11 oUel 'l1n~-.l'VIlJl11 52 oUel 
~ d · qu · d Q.J • II ~ II ~ d 

el'lfltJ~~neltJVI 3 f11'i'U'irulm'i~l'i~'UbV1!'1 lJ'lIel~tluvmnfl\1leleln 9 'liB 'llnVl-.lVllJl11 52 'lIel tl'lm.h~ntltJV1 4 
~ ~ 

.. I 4 ~ V cJ IJ ~ V "0 I cJ IQ,I Q Q

m~u~~blJ'U~1~~'UbV1Pl lJ'lJel~tltJVI~nfl(i1eltln 12 'lItl 1il1n'Vl'l'VilJl11 52 "tiel Lbn~el'lflu~~neltJVI 5 f11'iu~~blJ'U 
4I0Il11 d Q,J 1.1 ~ IJ .c.I IV 

~1j~tlbVlPl lJ'1Jel~eJtJVI"'nfll11eleJn 7 'lIel ~1 nVl-.l 'VIlJ(i1 52 '1JtJ 'S1~!;'1~LeJtJl11l11'l(9)1'S1\1 4.24 
~ 

~ d " bb'U'UflilUQU'U'VI ('!Jil) -a11J~~ 
''lJ dil-llfl -a::nil'U'VI bmw iltln 

1 2 3 4 5 6 7 8 9 10 
m'l1-11 (;]il) 

1 

n1WtJ1~-IIa1-aa'Ub 'VII"! 
0 0 1 0 1 0 2 2 1 9 

2 

m-a~~n1-a 1 o o 2 2 3 o o 11 

a'l-aa'UL'VIfl 
-_. - - -- --- --------------- -- - 

3 
-- ---  - - -

n'l-a\l-aW1m-a 2 o o o o 2 1 9 

a'l-afl'Ub'VIIi 

4 

m-a'lJ-a::Lii'U 2 0 1 1 4 0 2 1 0 0 12 

_ 
6'I'l-afl'UL'VIfl 

._---_.._ -- -
5 

----_._.._--_...__.._------.-_._---- --------- .._--

m-a~tla1-a 0 1 1 2 0 0 0 0 7 

fl'l-afl'Ub'VIfl 

-a1:IJ 4 4 4 3 7 3 6 7 5 3 2 48 

oUel~ tltJ vi ~1 tl f11 ~A~ b~ eJ nbb!;'1 ~ fl(i1 eJ tl n ~1 bb tl nmlJel,:j I'1tJ'S ~n mJ1111 tJ10ffrl1'V11 'S1i1 b(9) tl i'llB .:! oUtl ~eltJ 'S1 tJoVtl 

1l1lJV1~~~ IRT bu'U bn ru'l'l1'Uf11'Sfl\1loUeJ~eltJ1tlVlntl.:!l'1th:mtltJ1111 ~ij~l eJU1,:!-Utl~eJtJ1tl bb\Ji!;'1~m ritJ~~ neltJvi 

~1'UmiA(i1b~eJnbbn~A(i1eleln~'ltl'S1n!l1'Umi1'l 4.25-4.29 

http:4.25-4.29
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!Il1'a1~ 4.25 ~leJ~l.:J'lJeJ.:J-rreJrleJ'Uyj~1'Un1~A~L~eJfm,,~A~eJtln'IJeJ~tl':lfhh~ntJ'\J~ 1 n1~L-rrl~.:J~l~rllJL'VI1'1 
Q,I I II d tVU I 11 d , tV oe:t 
!Ilde:JEl1~'(Je:J6'leJ'U'VI~nFlIlle:Je:JnmtJ Ell ~'(J eJ6'l e:J'U'VI ~1lJ nTH'11Il bGl e:J n 

" ~ d ~t1 .J"UeJ~e:J~F1t1'a~neJ'U'VI 1 "Ue:J-!liNFI 'a'::neJ'U'VI 1 

icl~'( ,~ Q. 7 .n1l-1lJ~1~ Array Vlil':lbfhJ-rreJ~mlJ'VI~n~G~~GlE 
~~ ~ I't'd ~.'(iI' •.t:/ft ~~•. r.. ~1lJilJ 3 LlJ'VI~n~ 1~mL~"~LlJ'VI~n~~'lJlJ1~ 2 

~';'\~.£OOI..~I~O~~i 

x 2 vi'':l'nJ bL"::VleJ'lL~~nfiw;h 0.6 LL":: 0.8 
ICT Itteracy 'is II!iin;J diOitfd lOCh.'lOIOg:f. communitelbrUi trol$, one'of oot\WlI1a; 10 

O(CU~1 . rnan<.iOU, ttlloyrutt, e\I.t.tu.lo , uno cleul e Il\lunn~lIIion Lt\ 01'* 10 fVntlJ('11I in a 
 " 
k~vJod();) sociol)' Vlemi1V1'W\iWilLLVI'U.:J1'W"tl~1'l1~ 
Oigital Transformation A Fran1&\vork for leT UtUIt),' ETS 
~<tI~:I,""''IIo'Xm NgIMtglftfn.1f,!,."r.tomtt'.iCf\ .,tlM. l.it fif 'I!,:l:Uf';(VJ.f'(11 

.. " -~"'-"------"'---"~"---"'-'-"--"'- ···· -·--·O-·~~····· ·D-·~';;i;;,..- pl.2 0..(3) 
"" ~d 

II"CW'I Digital Tren.formollon A Framewon.; for leT l.(I.re~· ETS ltl..4 0.5 LlJ'VI~n"l!'V1 1 
n!'.pst'\L'W'we!io oq4.WiI.-'lM~_~_i.~~,-:.c-~~jY.Wt -04- • 

I"fICTl .'....-d.:;nl. O&c<I ~J~ ·Rtf.tttda.1i<lrC 


..-:' 1Hut eoor .. I"""9~~(~II'ooe~ looIIrt.~"Y,",~... b~t4"i."'J':'~. 


..1t9'_....... ,I&l.. IA:I~IrI~inO'tSe~ b U:t:W.iII *.~to(.., 
 0 _1. o.U] "" ~d1' U.9 :LS LlJ'VI~n"l!'V1 2 
dv v ILI~cJcJ tI ILl 

,f'O..2 '0.5]'5. ,nnmV'l LlJ eJ \P1eJ.:J n1 ~F1'WVl1V1lJ':) (ltl'VI bn~l'IJ tJ.:J nu "" ~d 
tO~6 02 LlJ'VI~n"l!'V1 3 

I(T Literacy rn~~lbij'Un1~eJ~l.:)h~.:JiirnllJ 
.. d 

LVllJl::G'llJ bb"::~l ~ b~l'V1rl~, 
1. fl~n Images L~tJn Book 1. [2, ,3] 
2. fl~n Videos L~tJn Book 2. [ ,2,3] 
3. fl~n News L~eJn Book 3. [3,2, ] 
4. fl~n Maps L~tJn Book 4. [3, ,2] 
5. fl~n More L~eJn Book 5. [3,2,2] 

V'll~liJL\P1tJ{fllllJtI1n (b) = -0.512 V'll~liJL~tl{mllJtJ1n (b) =-8.104 

V'l1~liJL~tl{eh'i.Jl~~lLb'Wn (a) = 0.156 V'l1~1iJb\JltJ{eJ1lJ1~~lbLlJn (a) =0.252 

http:e\I.t.tu.lo
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Q,I I II ~ Q,I 

~1v~1~~v~BU~~n~~Bvn 
'U 

~B~B~~tl"J::nvuv1 2 

, ... 1..1 ' ,,J lo."lID~~lv'il'll'Um 7 tJ eJ'lrlmhlih::uufn'j12.'Vl1nVll'U\>lB'lfn~ Copy Y~~'l1'U"lIel'lVll'UVI 
'" 

\1~ fn'j btl n~l'jbb~~'UltJ'\.J1tJ fn'ju'UVim tl n~l~ vl'lJ'U 

lb~vh'UllJl~\ll Handy Drive 1tlvi',Jt) vll'U\"l1'j 

vh111'Ubl"l~el'll"leJlJ~1 b\>leJ1b~~ nVl'iltl'lJ eJ'l b~eJ'U 
"lID~~1\"l1'j\1~m'jbtln~1'j"'n~ru~1~~ij~1llJ.. 

"1"" o,J,J",b'VIlJl::~lJ bY-ltl 'VI1"l'Utl'U~llJl'jtl'Vll'll'U~ bnm"lltl'lI'lB 

tl 'j~ ltJ'lJtJ 'ill n'j ::UU bl"l ~eJ'lll tJ~~eJ ~1~tl ~l'l 
\1~ n 1 ~ ~tll'U n 1 'jru ifeJ ~1'l1 'j ~1 tJ ~'U beJ 'l1~ tJ1-1f 

1~ 'VIlnijm&~1'U~1lJ~llJl'jtl~~~tll'l'U1~
'U 

1.\1~ bn'U btl n~l 'j111'U bb y.J ~'lJ1~1y.j"lltl'l~'UY-l n111'U'j1~b~1 l"l'juVln1y.j~~~tl'lnl'jtl~1'lij, 
m:mJlb~lJell~mbtJmby.j~'lJ1~1y.J~~ 1 'l1'UU'j~~V16Jl1Y-l 

2. \1~ bn'U bb~~u'UVimel n~l'H 'VIijm.Ju n ~YibfltJUnU~1.1'1~\~eJ'U?i'l1y.j~'l1'U1~V1l'l~blJ~ 
bY-l'jl::bU'U~tlbL'Uuvnm 1 n~llJl'jm-ul1v1~ 

3.Login b-1fl~blJ~(;l'Ubtl'l bb~::?i'lly.j~bb'U'U 

2.1~\~eJ'U~'l1VM'll'U1~VI1'l Line 

3.\1~Ln'ULeln"l'jH'U'UL~~n~BULY1eJfllllJ,,::m n 1'U 

(Attached File) fn'j1.;{'ll'U Lb~~u'UVi n~meln~lWl1lJrll LL 'U::Ul'lJtl'l 

4.'lJel~lJ Handy Drive b~tl'U b~tl Save 1y.j~ lu'jLLmlJ 
Q , ., 

4.\1~LnULeln~1'lH'U'Ufl~11~ (iCloud) l~tJn1'lbbtJn'l1'U'illnfleJlJY-l1 b\>ltl'jbY-ltl'U 
'i ••1 ,d .., d ..I 
~ n~ L~ eJ'jmlJ'1Itl'll'U LL~ ::U'U'Vl nolleJ LeJ n"l 'j ~llJ5.* tlnVln-Utl 

'U , 

1I'1tlu'j::~'l~'!JeJ'l LeJn~l'j, 
5.\1~Ln'U'j1lJn'U111'UY-ll1~-rr'U~'UmlJ1'llY-ll1~i'U 

• I Q "'... 'i ..1'"1'j::uu u!jUl'lfn'j ~~tJfn'jLLtJn Y~m~mmlJ'lJeJ'll'U 
,.,d~ Lolli IV vII I 

lL~ ~U'UVImm Ltl n ~1 'j mlJ'VI1 '!J el'VI~ n-'VI1 "lI tl tJ eJ tJ"lI €l'l 

Ltln"l'j 

http:VIijm.Ju
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V I tI d I OJ dI Q.J' f"Q I d 
1'l1~1,:j 4.27 \PI1BV1'l'1JB\l'1JB?lBUVle.J1un1~fl~ L~Bn LL~~fl~BBn'1JB'lB\lfl1.J~~nB'UVl 3 n1~'U~ru1 n1~ 

" 
(;11~(;1ULVlPl 

., ,II d..,tV I" .c::j I eLI 4 

1'l1e:JfJ1~"Ue:Jae:J'U'VIe.J1'Unl'~Rv\L~e:Jn 1'l1eJfJ1~"UeJ~e:J'UVl~nRl'leJe:Jn 

~ d 
"Ue:J~e:J~fl'l.h~neJ'UVl 3 "Uv~v.:if'l'l..l~::nv'U~ 3 

I OVIQ ~~ 1/ 1.odI... ... ,d 1':;'1
18.~11l'\ll1 ·nB'1J11L·H)\l "flU 'vHJB1Uu~~ 8 19.Vl1nVl1Wl1"'lVlB,:jB'ULVlB1LU~lLLm~'U11L~BU'lJB'l 

mTVi"~" ?lo~1'VIl.l;ffeht!nU1U"~ 66 U1~!!" LL":: 'Vh'Ul~bbu\lu'U (Share) -UtllJmMtnn'UU~::WlVl'1JB,:j
" • ..I. 1""1

Lbt:JWllYm?l~\lt:J~f11~?l1~1~Vln1'V1U~ VI 'lJB ~ ~~\l\llUl'lllJ~lfJ"~bBV~~1'Uci1\l 

~B1Udllci11(i\lt.m1l1'~~1~1~l~flmi'eJ\l 
msrl1uvDJnuTnumll 6 ~u1l.l i . ,,,: ",.' 


lI1u1(\lua:l:>a,lumso1u 
 lk:iIlIn."" ..... 
rJ·"~""'''!1If"~.s·ti~T~\lo'l.i'Wip»...,.IlI''''''Ui,\,,,",.. I:1J~~ltI1$"0:. Su.&t A /··:<:r~·!I "<J'IViAJ 

~ntrUn:H:b'kl.~I'''''.ji'='h«Uiltl'l''.kVurw;..{:l1t~~...n~Ci~~~J~rlT" ........ 69._ 

:1. 41~""""'l~IO~'"if\~' U"J1KflllSv 21.i1QlIlI " W'f 

«In . 71~J 

A 
1' \ n~\;r~t2e·I" !1m«y r;p<'f"M. ~l~ ,nt~~~TJ.I!\t.fw'di~~'h!1m-"m'~ 

'''~U >; 

t'!!! I ~u~u M 
~ "~ 

9" m~ 


fDDIIIi·5tltiln\J '~VlU .

,,""',. I 

~O'Q:;i'5 ~M ".1ma 1 A*'0"1 ... ~"f.j ~ ',' .!'t., ' 78\WJu 

~.c~. """"""'" ~ 'i ....J\' 

rhlulildiu? 

. ,.. 

d 
(VllJ1 : ~1n-UBlJ"-U1\l\il''U -UBLV1mh1 b~V1 n'Uu~:: bJlVl'lJeJ\l 

\J 

https:/ /www.khaosod.co.th/monitor ~~\l\llul~()n\il'B\l
\J 

news/news 16138) 
1. ~~\l~lul'i''Uri1bii~Vln"lJiiV1~~bUU~~'l\llU'VIlJ'UL1t1U, , 
2. ~~\l~1'ULbu~~uVln"lJii~~(1lbU'U~~'l\ll'Uvtl~VllJ~

\J ,

1.1V~'U1~~::V::b1"11'U 1l1~~1'UlJ1 fI n111v L~ n bU~B\l 
2.'VI~\l1-U~~V~b1"11'U~1'UU~::lJ1ru 10 "lJlJ./ 

• 
3. ~~\l\lluvtl-U'VIlJV1bU~B\lVln'1lii~~~bU'U~~\l~lUVl1\l, 

.. <~U~l'Yi 
~lru"lJV 

3.?llLVlI'I~TU1'VIruvlflt!ll.l"lJB'U~l'UVlu.:l~m~~1~1l.l 
• u 4. ~~\l\llU'UBn~lru"lJEJ'VIn"lJiiV1~(1lbU'U~~.:I\l1'U,

'lJB'UVI~eJ111?l'Uh 
'VIlJ'UL1t1U•

4.fl'U~1U1Vlruvl"lJB'Ue)l'U'VI'l1\l~m~~l~fl~ B1~l~EJ 
5. ~~\l'l1UVl1\l~1ru"lJEJ'VIn"lJii(1l~(1lLUt!~~\l\l1'U1il'Uv " •~'lb?l~lJll1~e)1U ri1Lii~ 

5.r1UUBIlL'1Jl'lbVlI'1'U1~ijbb'U11UlJ"lJBUB1'UUBvn11 

fl'U1Ub'lJ\PI bVlI'1'U1" 

'I'I1~lijLI'IB4m1~W1n (b) = 1.534 ~1~lijb\JlB4A11lJV1n (b) = 34.627 

'I'I1'j1ijbI'lB4B1U1':i)~1bb'Un (a) = 0.616 ~1~1ijbI'lB4B1'U1~~1Lb'Un (a) =0.033 

;h:Il:!iiul~~...,rtF...UJt1t~h.~ lh . W'~"''' m;: " ~~...b tWl'U rrrii L~j; ·J:n1-Jt:.u ,.,li/'Au 

I ~~"r;:~:;-:.;t,:=;,i==1':ti~:i ~·r_..~, ·~..~~"" · 
" .h !__ ' .. I. " i  ' 

www.khaosod.co.th/monitor
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25.vl1'UA~rhn1'im~vh1'Uoff'€J11P1 bVllJ1~?flJ~?lVI, 
LREJ1t1Un1~M1'uoffm,!~LL~~.ul1~1~(Jh~ "l U'U~':)fllJ 
'€J'€J'U1m1~th L?I 'U '€JVlm EJ ~1'UVI~1 EJ bd~lJ 

I ~ Q, 1.1 d I I I lid 
1. '€J1'ULLn~ bVilJL(/'IlJ'lJ'€JlJnVl(/'l'UVl~1UlJ1n '€J 'U?f.:)(/'I '€J ~ '€J 'U 

" " 
2. ri1'ULbm~ b~ '€J nG'f.:J tJI mov'll ~off'€JlJn~ (/'I'U AVI'h b tI'U 

\J 

U~~LEJ'lJ\JtJI'€J~~'U 
" 

3.hhh'U b~'€J.:J\l1 nG'f1'U1Vlqj btI'Uoff'€J~~ Lbnt'lh1?f1 ~~G'f.:J 
ti1'€Jt1'UlJ1 vh1~?f1lJ1~()1~-ruoff'€JlJ~eJ'ULtI'UbVi\l1~ 

\J 

I V "a~ III odd 
4. '€l1'U'W~'€JlJm1\l?f '€JU'lJmVl\l\l~~\l1 nbb Vln':)'lJ'€JlJn '€J'UVl 

" ... ... 1" .. " ".,j:"1 • 1 'i ~ L'lJ'€J()'€J \PI bbn~ bn'€Jn?f.:)(/'ImQVi1~'lJ'€JlJ~Vl L u'U u~~ bEJ'lJ'U 
\J 

, " ... 
(/'I'€J~'€J'U

\J 

5. ri1'U1'uVl~1UoffmJmLn~~11?f1~ L\PII:JhJL~mbVi~~'€J 
\J 

Vl1.:J~'€J~':)fllJ'€J'€J'U1~u b'W~1~ijm~G'f~~'€J8£h~ 
LL 'W~Vlm EJ'€J ~ bb~1 bb~\l~ L~1~81 'IXb~'€J'UVI~'€Jfl~8Ufl-r1 

\J 

23.off81\PI L tI 'U n 1 ~ l'n'lj1 fl11lJ U" '€J\PInV\l1 n 

bVlflL 'UL~ ~~ijfl11lJ L~ I:J.:J tJI'€J n 1~() nh ~n ~~lJ 
\J 

1. Encryption 

2. Anti Virus Software 

3. Digital Signature 

4. Contents Filter 

5. Biometric Authentication 

'W1~1i1L(/'I'€J~fl11lJI:J1n (b) = 8.741 
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4.1 I II d. I V d cv ..... 1 d ~ 
1il1';i1.:j 4.29 1il1BCJ1~'UtWU B?\B'U'VIt:.J1Ufll'~flVllmJnlb(;l~flVlBB fl'UB"'eNfl1J';i~ flB'U'VI 5 flTH~B?\1';i?\1':i?\Ub'VIf'l 

Q.I I II d I Q.I ~ 
lil'lmJ1.:j"UiJ?lB'UVlt:.J1'Un1';i!'ll1ltGliJfl 

'UiJ.:jeJ.:jI"iU';i::fleJ'U~ 5 

Q.I • II ~ OJ 

1il1eJ~1.:j"UeJ?liJ'UVI~nflliliJeJn 

~ d 
"UiJ.:jiJ.:jfl\h::nmJ'VI 5 

30.Vl1flVhu1~1'Ul.JB'UVlm EJ~1 fl e:n~1':i v1~~l1lvhU'€ll.J(;l 31.?\l.J'W~ ,j1~ LoU 1~1l.J rllCJ Bl?\ 1 L ~B~~1~ 
'IJ 

L~m~WLb'W~1~i'j~lil'IrflPim:n Ufl~fl'l!tl bb~::'Ufl(;lln1, 1~~b~EJ'U1~lbn'1l111VlEJJl b'Ul~'€ll~EJ'€lV'U~ b1nA 
'IJ 'IJ 

1 .q cvv ..d Q.J~.d ad 
I11CJ Ul.JVI11Vltn (;l C)':i'UVI'n'ULfl CJ1 flU~\lVlA1 ':i m~Vll bl.J B I11 fl LVlUB'1JB~U':i:: LVlf'lL-U'UL1(;l1 2 ~UV11..1 bLIPl 

VllUmU':i::'1l1'1lUVll EJ L~'€lU '€l·:iti'Un1':infl?\1l.J':im.)'vhu~:: 40 .Jv Vi 

b'U1G1l.J'Ul b'€lfl?\l'HflCJ1 fl'Ufl1':i~VlAltJB1~1~1 fl 
'IJ 

b~'€lfl1oU~B1V1b~B'tllL?\'UBoUBl.J(;l~"'fl~111~1l1~'Uh boUl1~ l.J VI 11 'VI tJ 1 f( tJ ~ \l B ~~ fl ~ ~ bVI 'W l.J VI 1 'U A~1u1'IX" 'IJ , 
1~~lEJ Hb1mUmJ LL(;l~U~::'\t1cJVlrllH~lEJ ~1V1Ul'1jl.J'1J'U(;l~'Ull.J L'Ul~""lJf)1~vll'U ~Vl~'" 

1. SMS bf)fl~1':i~~fl~111tJ1~ vll'lJ1il~ b~B fl~~ LBfl?\l''l'1U 
..::.1_ ILl ~ 

2. 1VlVlf"1'U 1~b'1Jl~l'UYI1~'llB\lVll~1Vl~~~:: lV1l.Jl::?\l.J 

3 . 11':i?\1':i 1.1'V1':i~1':i (fax) 

4. Infographic 2. 1VI"aI'lWVl 

5. Portable Document Format 3. Bbl.J~ (E-mail) 

4. 'U1,jVl~I1l~~LBfl?\1"a 

5. 'U1fl1~1tJ~'l!truv~'..n,l'vhf'l'l!t (EMS) 

'Wl"allJbIilB1fl11l.Jtnfl (b) = 0.8391 'Wl"allJLIilB1fl11l.JCJ1n (b) = -3.040 

'Wl"allJL('1V1rll'U1~~lbb'Ufl (a) =0.210 'Wl"allJL\J1f)1rll'U1~~1bb'Ufl (a) = -0.154 

Iil f)'U~ 3 ~ GI n1"a~1'lJ'U1 "a::UU fl1';iVlI1l aeJ'UbbUutJ1'Ub'VIl.J1 ::~'lCJfl'VlJ~'l blil 'V 'hh 'VI 1U fl1';i1111 VIfl~:: ~1'U 
bVlfll'U lG1V?l1"a?l'Ut Vll'1tbG\::fl1':i~m'll':iLb'Vi\lI'1Iil1':i':i'el~ 21 "UB\lij~lil,rflAn~}1mruru11il'i., ., 

c-JfI fl1~~1'lJ'U1~::'U'U fl1"a 'VI Vl?\ tJU Lb'U'UtJ1''U bV1l.Jl::~1CJflBl.JW1 blilB {,hl"1'U fl1':i1VlYlfl'l!t~~i'1'U b'VI Al'U1ft~ 

?\1"a?\'Ub'VIf"1 bbfl~ fl1"a~B?\l'Hb"'~f'lm~"a~~ 21 'UB'li'j~Iil,rflPifl'l!t1tJ1f\!f\!11il~ mJ~b-U'U 2 tJ"a::L~'U l~LLn 1) c-JfI 

fl1 "a~(9)J'U1 1 ~'UU fl1~VlIil?lB\J bl'UUtJ1'UL'\t11J1~~1 tJfl f)l.JWlllil B1G'11V1-r'U fl1 11VlYlfl'l!t~ ~1'UL 'VIfll 'U1(;l~?\1 ':i~'UL Vlf'l 

blft:: fl1"a~B?\1':i LL 'Vi'lpfm'a'a~~ 21 bl(;l:: 2) rljjBfl1"aH':i::'U'Un1'a11t1'l1'Uf.J(;lfl1~VlVl~V'lm'UutJ-r'U bV1l.J1::~1 tJ 
'IJ 

ABl.J'vh lIilB1G'11V1-rUfl1~1VlV(fl~~~1'Ul'VIAL'U1(;l~~1 ':i~'UL'VIf'lLL(;l:: fl1':i~ B~1':i LL"'~ f'lm':i'a~~ 21 ~~jj'a1tJ(;l:: LB tJlil 

".!/
Vl'l'U 

3.1 m:! n1 ';i~1'lJ'U1 ';i::UU n1'i'VI1il aeJu bbUUU1'U b 'VIlJ1::;{'lElfl vl.J~'l blilv{d1'V11Un1':i11il~fl~::~1'U 

b'VIAL'UL"Ei?l1'a?l'UbVll'1bb(;l::fl1';i~'V?\1';iLbvi\lAIil'l'a'a~~ 21 

~1",-r'U ~(;l fl1'aoW(9)J'U1 'a::'U'U fl1'a'VIIil?\ BU LL 'U'UtJ1'UbVll.J1~ ~1CJ flBl.JW1 bIilB1G'11",1'U fl1'a1VlYlfl~::I~h'U 

L'Vlfll'U1~V?\1'a~'UL'Vlf'lLLfI::fl1~~B~1'a m""'f'l1il1'a'a'l!t~ 21 1~oWl'lJ'U11'tJ'abbml.J~::'U'Ufl1'a'VlIil~B'Ubb'UUU1'UL'VIl.J1:: 

~1CJfle)l.JW1LIilB1 LLU'lt)BflLU'U 4 G'i1'U l~Lbrl 1) fl1'l~~Yl~bUtJ'U 2) fl1'a~11~'1l\1l.uB~t)U 3) fl1'l'Vl\1l?\B'U bb~~. , 
4) fl1~'a1CJ~1'U~(;l fl1'aYlI'1~B'U 11'1 mb~~::~1'UlJ'al tJ(;l:: LBCJI'1 ~~-d' 

3.1.1 fl1';i(;\.:jVl::b\jmJ 

~boU1-r'U fl1 'a'VlI'1?\ B'U IIIB.., ~1 L -a'U fl1 'aft 'l VI~ b\j tJ'U n fl'U b .u11'Ufl11V11'1~ B'U llil VbtJ Iil Li Ul"IJtJl 
'IJ 

dhttp://www.oneinthaLcom/ictc~~U.a1fl!l.ufl~(;l~.lJl1.W4.6 ... f(~~1m~\.IL~BflLl.J.d register b'Wfl 

http://www.oneinthaLcom/ictc~~U.a1fl!l.ufl~(;l~.lJl1.W4.6
http:UUU1'UL'VIl.J1
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fl-:JV1~~\hJ'u Ll'ltJ~~oU1-rUn11V1I'l?lf)UI'lf)-:Jn'H)m~?lmoU (username) ~LlJfl (e-maiL)~~fl~1.V1~~TU
~ ~ 

(password) LI'lCJ11tJfl~LBtJl'l n11(;l-:J'Vl~LUtJ'U~b?lI'l-:JIii'-:Jfl1~ 4. 7 L~tl~1 b'ih.m11mf) noUtllJ" b~ tJu~tltJ nl'lUlJ" , 
register now 

. " ' ,.. " """ ~ ~ .~;- .,:."-
, 

"::" L~' .. ,~ ~ " 
. 

. . .. ..iI: .,.',~ ~.. 
s:uunaaaUnflU:'G1U£nAlulaacI1SCTOlnr:TUa;nlsCTt>CT1S· 
. ...... '. ..' , ,~ /"" .. : " . ;.;~ . , ', :., ,.: - ..JI'~ ' · ':': " , ." ~. .~ . " , _, .. 

~ :~ 'llHvr:TClJSS1:Jn21 . 
~ . #:~ ."~ . ~ ..... .' . 

~> 1"f"';b.i:..._- t,og:in---" ' -~lsW 
~.. " 

. .- -~------~ ->-.....-~-----.-.---..... --~... -----~ ..-.-- ... 
. ; ~tl~ L JJ~ ~~~~t 

~;,!;~.;:J . I.'~~:: ":::':::" ~"~:::-~;l~~:~'ct" ~~'~::"'.::::~:.::--=:';:' >i~ 
:~~!"':~ -:. ', ; 

;'~~'. -!>' 
JItt-t., • "'F < ,) • 

•~'~'.,. ~, ! ~ ~ bxi,ltl ~ " 
~j-~ ~t .' ~ • '!' .it.. ' I , ~ ~ 

:1' 
.fl1~ 4.6 'VI1j1'V1~m~UUf111V1I'lG1tlU 

s::uunCiCTaUrlfl13:01UlhFiTUfa8CT1SaUtnflLl8::rns§e>C1'lS. . . ' . . '. " . " . ,:' ",., . . .. . ~. ' , ".. . . ' , ~.. .. ' .' .. ... . . 

3.1.2 n1'a~~'1,:j'!J(ilcijmlfl'U• 
~1'V1-rlJn11V1I'l?ltlu1'U~'Ub~1n (stage) ~1~U'Un11~1'l'IIl'loUtlG1tluH~'N'VI'\h'il1'UTU 5 'lI1'l Ll'ltl 

btJ'UoUtl?ltlU~ijfl11lJtJ1n (b) u1'Un"1-:J 'VI~Bijrhmh::'VI11-:J -0.5 (1-:J 0.5 ~-:JoUtl?lf)UL~~"::'1lI'lU1~ntllJ~'W
~ , 

bdf)'VI1fl'JU~-:J 5 tl-:J~tb~ fltllJ ~~B1~~\oifTrUn11VlI'l~€JUM-ru'1ll'loUtl?ltllJ'1ll'l bb 'm~ij~dB'VI11"l~lJ~1'U 1I'ltJ~~u\J 
" " 

n11?1~1-:J'1l(i)oUf)?ltlU~cnJ'U1~'Ub~tl elTU1 tJfl11lJ?I~ m f)1'Un11~1'l'1l(i)oUtl?lBU ~-:J~::Utln11?1~1-:J'lI(1loUB?lBU~~, " 
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tJ~~f1eJ'U~'J CJ~1'WoffmJ~~~iioffm1B'U1'WfI"'~ ~1'U'J'W 212 -ifeJ bb"~"ll(;1offeJG'leJ\J~~1L~'Ufl1~~(;1"ll(;11i\~CJ'U~€lmL"'J 
fI,I. 'U 'I" 

~1'Ul'U 5 "llVl L~€l1off"T'v'l-r\J~lJ1~~b.u1'~\Jfl1~VlVl"'eJ'U~1bU'Ufl1~Vl(;1G'l€l\J1'W 5 offmb'm ~1CJ"~bBCJ(;1bb"'(;1~I'i'~, , " 
.fl1Yl 4.8 t)~ 4.9 

.fll'W 4.8 ~1'UoffeJlJ""1V1-r'Uf11~G'l~1~'!l(;1-ifeJG'leJ'U
~" , 

ui1~o) 11 nil 15 'lJEI~ 212 nun11 

mhWin om, 1' 3J 4 5 ... 43 /f~\tl 

\Hr,.:;~\hu 

1.. •• ,,\t ,,!,.i'iligitjiMhM,W-Mtffi_ • .j,f&;U~CJI!itIi!D .. 
t::IlU"'Mi"''''''(W''''~nW"~mI~'''l'UQ''''I\Sl'••'n;'j''''''·VJ'''.'\1R',,1.~ 3~ftlA\1 il.qlhmtJn''''o»h.~n1t''dt:;U)''<fn''ln,J(I(>1,~~,f" ~oCll\nnUt"" " 

Cli!l!I!!Ji GI!mICIil1!iilll!!i..'&Ut••"...ii'it'fflM'OtliH.lii!t)~ .2.~~~~~~~~~ 
2S.MOI~""a.m1·i""u:\''''''''''''W'll'\IJ., !l"'!"""n.~u\tJ~1"i\)jI\1'"'h,;;o~;1" 

3. fm;V'f4'd,ctttS.;",Attntt'1 .. €Maizt emuEi!i!1!lllti .. 
29.u1D;ju~n)'1d"'lDnt1t'1'YlUn''; ti..,m.oWrhnlJ ii)1'nt1u~!r.'~i1."mnif'n~~l1\1l\11J~..Al!~U~~~1\nllflf1,f1.raU\i)M1rr;Wfll1~~\':t\lmnvl2ifl 1 . .tu,mullnm.. ... 

"',,' , ':-.0;>; 

" 
.fl1'W 4. 9 '!l~off€lG'leJ'U"1V1-r'Uf11~VlVl"'eJ'U'l1'ULL1 n , 

3.1.3 m'a'V\(;1!;1eJ\J 

~1V1-r'U m- :5'U'J 1..1 f1111 'U fl11Vl VI G'leJ'U L~ m~\-if,-r'U f111Vl (;1 G'l€l'U L-if1 ~1:5\J'U f111Vl(;1" eJ'U LL"'J 
" " 

1:5 'U'U \l ~ bbG'l\Yl~ VI'!!111 CJ" ~ b8C)(;1offell.mOU€l ~ r:;b .u1-r 'U fl1~Vl\YlG'leJ'U I'i'~ fI1Yl 4.1 0 1VltJ~\off1-r\J f111'V\(;161 €l'U ~eJ ~ 
" " " 
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~1LUiJfI1"im€l n<umJ~1,xfl"i'UCl1iJL~m.111tJi.miJfI1"ie:l€lmJ~"i1CJ':l1iJfI1"i'VlI1l?l€l'U 'VI~,:m1"i'VlI1l?ltl'UL?I~viiJ 111lCJ 
'IJ 

~\<Ul'r'U fI1"i'VlI1l?l€l'U vi1 LUiJ fI1"ifl~ nUlJ " bLm'lJ<U€llJ~G11iJ~1 " L~mbm'lJ<U€llJ~ 'VI~'l':V1mbm'lJ-U€llJ~b~CJ'U~eW 
'U " \I ' 'J ' \I 

bL~1nI1lUlJBYlbl1l~ 
, 

"update" <umJ~~1iJ~1 -U€llJ~v~bb?lI1l~"i1tJ~~bBCJI1l~~mYl 4,11 bb~~nl1ltJlJ "b-U1,xtl~
'" '\J , 

d OJ , 

G'1€l'U" bYlm'lJ1?1"i~'U'UfI1"i'VlI1l?ltl'U 
" 

., 
} 

0% n~nnt)suflfjt>LJalHAsuqnUi.)" 
~ ~ III 

lWaUJ1aS~UUnoauu 

• 
.... 

~: 
~10 lO:ttXi-,

~aibu~ 

'. . 
e .; w:ml ~\,I;tM 

'" 

!f!$lm.1CiU;,l~ 
~ 

> 


, > 


- > 

~:b]jff~w;:1[tih>"i..ti :'~{.lT,j"1j]:;£'ff;~;~i~~p 'U~j;L~~~r.,~!iJW<'$~~~; ,1~~j; !Mm~~!iii;" ;J;~;~'~1~ :.tfi1t:ik~t~{&~futJ~~.:~~~ti';}f';4t;1 
.' i;:~!~ YOUf Pfo"ftle l¥

I e ~:: w, m i 
r~~ ::- O~ I 

i:~~ ~! InS \IllJ~! I1UW ~l~'>T[ 

>~~;;;i~ ~ : v~ ~i 

f[~'7;;;:7F'<"'C''l.''''''~:i';:~111ii<i1_ffiilf_~=-~£I,~.:,;:;~J 



~~t.,fufuB1LFl.U~U.tt~~~!:'Bf!. 


! Z ~FI.~~U~k!!:'~"~L~G~~LU~~"k!lAm~~L~~~F'll~lAmL~~Fl.UJt.~~n.8~B]o £l'v MoLl! 


t~!."tUr.Lttt\!L~nl'L~lrjtr.~~ ¢:l nL~~t~LUnl$L-I~ ¢:l Gl!N?i:l,ll ¢:I rUn,~ '0 

!:}~~~~t!l~llftl\nlt ¢:l ULUf\ttM)f ¢:l tI\T\,\.!t!'l~~~LU ¢:l L!"~Y'~LU ¢:I f\ln~ ') 

alS009 lJl,&LJG(!I.tLl1f\~l,tt ¢:l Q~lI.lfltpt1.Ul ¢:l LlVI!tL~'~~U,u ¢:J Li-i~~LUJ ¢:> f\~n!! '9 

1A1lI[\.~1,I\n,\1 ¢:I ~~1I.1Qt~rtLW ¢:l um~.l,!,,~~r.LU ¢:l L!,~~r.l.U ¢:I (ltll);'''/ 

~ ~ . !:'~ Gll-1 ~~!:'*~n.G~G]o!:'~~,,~~n.n.~~t~'mG~!:,Gk\~Lll-1rtr,t~UBp'~~" n.G~!:,Gk\~L]o'~~'1n.G~~lA~LU~LUng. 
~ ~ 

n.L~lAn.~~~,1n.~rtBf3 ~U!:'B~n.B~~lA~LUn.~Lf!.' t;1 t~'mGWf1~1!:'~'1 f!. L~nLGn.G ~~lA~L U m Lfl,11':1 Grt1 I'D ~ 1'1 II"bfll'll'l 1'1 10 ~o I I'tlIliI8 f" 

!:,~"U:L~~f3~'~~f3L~!:'~~1'L,Q.J.1. Zl'v MLl! 
" 

ZTv MLlJ!:'~!:'~~1' 

!:'~1"L~G~L,Q.J.1.~f1~'~~~L~f1~1 ~lflLibfu~f\LFl.U~U.ttlj)~Q!:'Gfl, 1Z ~~~f.tlflk!!:'~mL~G~~LU~~"k!lAm~~t.,~ 

f1 ~lnl~1AmL~~Fl.UlA~lGMmf!.LlA~~lAn.n.~~nn mn.G ~~IA~LUn.n.~~~l1s n.G~~lA~LU n.u WU, ~f1G1 ~~~U Jl' 1'1 I'b f'I) F' ~ 0 I'D f' I; /( P I'b F p:::.

. ~ 

!:'~1'%Lk-l L,Q.J.1.!:,~~" ~I!.n.n.~~ f) Gkn.f)~' n.G~!:,G~Lll-' G~,rtr,t~ U n.G~~lAf. LU n.k L]o "~GP' 

-Lvl

http:um~.l,!,,~~r.LU
http:Q~lI.lfltpt1.Ul
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1'Ufl11'VlIil~B'U ~L-V1'~\.J fl11'Vl\il~B'U:V:::l~-r'U-DBG'{B'Ufl~'1~:::"ii1'W"J'U 1 -v€J 1\iltJihlfmIj1f11B'Ufl~l.Jml.J" , 
""n"cl:::~1'UL'Vlfll'Ul~~?l11G'{'UL'Vlf1LL~~fl11~BG'{11bb""'1f1m11"cl~ 21 -X'l 5 €J'IflD'S~nmJ 1~\bri 1) n11b-D1fi'l 

?I 1 'S?I'U b'Vlf1 (Information accessibility) 2) n11'~\ilfl11?111?1'Ub'Vlf1 (Information management) 3) 

n11'U1ru1n1 cm1'S?I'Ub'Vll'I (Information integration) 4) n11D'S:::LiJ'U~1'~?I'Ub'Vlf1 (Information
" 

evaluation) bL~::: 5) fl11~m=n1~'UL'Vlf1 (Information communication) lliltJ€J'Ifltb:::nB'U~'1n~l"J:V~bb~\il'l 
€J~~l'U'U'U'1JB'Ibb 'U'U'VlIil?l€J'U 'W~Bl.J'i::: tJ:::b "J~1l 'U nl'S'Vl\ilG'{B'U ~lV1-r'U-VB?I€J'Ul 'U'H\ilbb 'in ~~\il m1'Vl\il?ltl'U:V~

" , " 
Alil b~tlnl.J1:U1nfl~'1-Dtl~B'U-X'lVll.J\il l\iltJ~lb-u'Um'S~Iil'lWll1()mJm1l.Jm€J'Ufl~l.J'!J€J'IL.Q€JVl1bb~~bU'U-Vtl?lBtJ~lj, , 

1:::I'l'Um1lJtJ1n (difficulty) 'lh'Unn1'1 VI~'I:V1n~b-V1-r'Ufl1'i'Vl\il?ltl'U(iltl'U-vm1€J'U"ii1'U"J'U 5 -Dtl fl'i'Ub~~:V 

b~ tJ'U ~ €J tJ LLtl"J f11'U'Vl n tJ'Iriu 1 ~ ntl '\.J 'i~ tJ'U:v ~ vi1 n 11D 'i ~l.J1 rufl1 f1"J11.J ?l1l.Jl 'i (1 '!J €J'I ~~ €J tJ bb~ ~\l1 fl1 
, \J 

f1"J1lJ?l1l.J1'i(1~1~:V1n fl1'SD'i:::m rufl11 ul-lll'Ufl1';iAIil b~€Jn-v€J?ltltJ1'U~h~'Ut1\illD ~1V1-r'U fl11b~tln-Vtl?ltl'U loU 

fl1';i'W:V1 'iru1 :U1nfl1~11~'Ub'Vlf1~'I~?I\il (Maximum Item Information) bb~~ljn1'ifl1'Ufl1.Jn1'i biJ\ilb~W" , . 
-Dtl?ltl'U (exposure rate) hjLii'U~mm~ 20 'W~€JlJ-X'lm'Ul')l.Jb.QtlVl1'lHNbb'\J'\J'VlIil?ltl'U (content balance) 

o Q, Qo .d I d ql II I 

LL~:::';i:::'U'U:U ~\ilrl b'U'U nTH),(il fl1 'i'Vl\il?l tJu L1.J€J f11 fI"J1lJfI~11il bfl~€J'Um(il'i\i1'W (standard error) 1.Jfl1'U €J tJ n"J1 
~ 

VI~mYhn'\J 0 .3 l\ilm1tJ~:::b~tJ\iltl'lAtb:::ntltJ~~1AqJ1'U n1'S'Vl\il?l€J'U~~lAf\!ljl'l'ld 
3.1.3.1 fl1";iU'i:::JJ1 rufl1fl11:JJ?l1:JJ1'itl 

~1V!-r'Un1'iD'i:::iJ1rufl1 Hn1'i\h~:JJ1rufl1~"J:JJn'U 2 15 fitl 1) 15n1'iU';i~l.J1rufl1 

~"JtJfl"J11.JbtJ'UhJl~~'1?1\il (maximum likelihood estimation: MLE) 1oU~1V1-r'\Jmru~?ltl'\J~(;\tl'U-Vtl?ltltJ(1n
'\J , 'J '\J 

bL~~~Iil~~lJn'Ubb~~ 2) 15n1'iD1~l.J1rufl1~"JtJfl1f11IilVll'1I11tJVl~'1 (expected a posterior: EAP) 1off~1V1-r'U 

mru~?I tJ'U(iltJ'UoUtl?l tl'U(1 nVl~tl~ \il'Vl noV€J 1\il tJ m~'U"J'Ufl11U 1~1.J1 rufl1 m llJ?l1l.J1';i(1~?I B'U1'U fl11Yr<n.J'U11~'UtJ 
" \J' " 

l~~lb-u'Ufl1'Sfin"cl1nd~'\J1'Ufl1'i (algorithm) '!Jtl\llU1bLnd1.J R :V1n~\ilrh"''1~lb~:V~U (package) irtoys b~B 
1111.J1Yr<n.J'U1btJ'U'i~tJ'Utltl'U1m11IiltJ1'Ufl1'iYr<n.J'U1HfI11"cl1 PHP 1'Ufl1'i~lbU'Ufl1';i l'l'lI11'I"J 4.14 

ltel : 0..&61 3~' ~ .. - Q4{14 

SE(6i) ; 1 ,3~IT;~1w3i1 

3.1.3.2 n1caf9~lb~eln~B(;1tl\J 

1'U fl1'i b~€Jn-vm=1tl'U~lVl-rtJn111~tJd 1off fl1'iL~tln-Dtl?ltltJ :U1nfl1?11'S?I'Ub'Vlf1?1'1~G'{\il" , 
(Maximum Item Information) bb~~ljn1'ifl1'Ufl1.Jfl11bU\ilbt:.JCJ-D€J~B'U (exposure rate) hjLi')'U~mm~ 20 



1\ 

S! 'v M.Wt'~~~~'mg~~~1n.B~l<}V.~LULlAn.G~l<}V.~LUn.kL,Q>1,~G~1l<}~~1~~~U. ~ , 
~, 1\ 

rlWl f11G~n.G~Wv.uu~r'm.LN~L~l<}L~m~1n.n.~~M.LlfnH~t1.~'~~f1~LULlAt-G~ n.B),;!~V.~LUn.kL~'l1 ~t1.,kt 
, , 

11.13 ~l<}V.~LU n.n.~~M.Llfru~t1.~'~~f1~LUL!tIt1.t'l<}~"~~~~" ~t1.1lfl~~Wln.B),;!WV.~LU~~~~n.n.~~ £'0 n.llLfA' B~1i1. 
~ 1\ 

L~u~B!tft1~,@t1.L~~lflLrtM.B~~'wL~~rtLl~ l~"G~ Sf t1.lM.Ll!t1.~~~l~"f11n.G)';!G,Q>LlAn.@~V.~LUn.kL~'l1u LIi1. 
~ ." no 

n.B~WV.~LUW~~~n.n.~~ £'0 n.U LV.m~It1.LlUrlGM.t1.L~~WLrtt1.B~bl' ~L~blrtL U.lLb! rtn.G)';!W V.~LUn.~Lfl.' t'J t'G rl. 1;:>0 n I f':" I" P I~ ~I'II'I 

n.B~B~n.BW~LU~t'J~~~W l. ('3G~'f11LlAn.G),;!Wv.~LUn.l-L~1~,NLrtn.G!JB~UG~H.LULlA~~n.n.~~ £'0 L~UULrt 

t'Qt1.LK~ lflL rtM.G ~~1WL~~rtLt.blL~L~(jUL~f1t.~11n.G ~B~L,tA n.B~l!l v.~L U n.kL~'DU L1t1.~" t1.L N3 L~~t'Jt'. W~" 

ftt~~n.n.~~ t1.~, ~tf1~LUt1.0.1LlPfttULIt1. n.n.~WLI!. U BB t1.G ~n.n.~nM.Llfru Wt1.lE' ~t f1tL U L ),At'G,lil n.G!Jl<}V.tLU 
1\ 1\' 

n.kL~,~~Wl M.~1 ~~f1~LUt1.o.1LlP~tn.G)';! ~v.~LU n.kL~111~t n.G~l!lv.t L U n.n.~tM.Llfru ~M.~'~tf1tLU L,CJ.It1.t'~~'1 ~~ 

, " ~~" n.G).;!WV.tLuw~tLULV.:;I!.n.n.~t £'0 n.ULV.'GtIt1.Lt.U~Gt1.L~rt (.JO.J.J<3 p.Jepue~S) t1.L~~WLrtt1.G~~1l<}L~bl '=" 0 A I ~ I "I P f" 
~ 1\ 

rtLt.b!L~~rtl<}l Lt.t-blt1.~'t-blrtLt.bl[:n.G ).;!~v.tL U n.kL~'l1t-Bfl,ll ~LrtL~rtLt.~L~LVLM.G~' t.~"~G1-n.('3~1n.G).;!l1t-Gfl. 

ll~LrtL!JrtLt.~L~ruLrt:;tf1~LUt1.o.'LlPULM'~1t1. G~ ! t1.t.t1.Ll!rt~m~'Lrtn.G~G~U13~'~~tLU[::;~ml.GU~~f1J3t-13 
, 1\ 

rtLlfln.~~~t 13!!-S" t1.t.t1.Ll!U~"~n.n.(Hm!!-L).AI:-13,liln.B~l<}V.~LUn.kL~'l113~t.L~U ('3G!tI:-L~Gt1.f,}' 13!!-9 t1.t.t1.Ll! 
~ , 

n.13~WV.~LUM.Q' LlPI:-B~n.(3).;!l<}IA.~LU n.kL~'~n.B~~IA.~LUM.t n.B~~V.~LU~rl~LUn.kIt1.L~ 

• n.G~WlA.tLu~~tLU £'£'1'£ 
1\ 

l!lrtlt1.l:-ktn.B~l!llA.tLU n.kL~'l1ULI!. OZ ~~~G1-t1.~'L~rt~m!!-n.G~G,Q>UG~'~LU[:~1..rqn.@G~I:-Gfl.~t'J'l!lQ' ~ ~ 

~LUrt~n.t.b! tLUt1.t.n.:;W[:pl:-~ n.G~~lA.tLUn.t~htLu~ruumLlflf11t1.f,}1::I!.L~Ut1.I!.t-~~U~ 1 ~n.GU::~f1J3t-GUL~ 

Lrtl~LI!.~Lrtn.~UM.t.~LUM.o.'LlP:;~t.~'1n.GU:;~fl.J3N~ S" t-~mbl13p'~~" f1 tt~~n.~L~M.f,}' S" ~n.GU::~f1~I:-13t-~ 
, 1\ 

Z ~n.13U~~!1J3I:-GU LI!.n.G~G,Q>UG~'W~tLUM.o.'LlP~1!. !~tn.G)';!l!llA.tLU ~~lltLrtL!Jfttl:-Q n.G!Jl!llA.t L U n.kL~'l1U LIt1. 
• 1\ 

~~" ! v.n.GU~tn~t-Gt1., W~IA.I:-~n.G~Bfl,I:-Gfl,~V.m~~L~rtIA.Gfl.n.B~Grl.UGmUUM.t1.'Ll!l ~~t-Q. U~" n.WL~M.n, f' I I:t" It F' 1'1 II=' f' " ",.,. 0 P n I; 'CP 0 

!Z v. 
f' 

~t~t.lfl~l:-~"~L~G~~LU~~"!tI1A.m~tL~~~1t1.1~v.mL~::~Uktl!ll-~LUn.G~G~I:-~~t1.t G,Q>Uv. (( 8)1 :UO!:).eW.JOjU! 

wa~!) n.G)';!13,Q>I:-Bfl,!tIlA.mlJtL).;!rut.M.L,I,!fl.1L!tIt1.t1.G~M.&-uLI!.~t~ (8) llurtL~rtLt.WL~L!1 (Z 

n.(W::~f1~I:-GrtLW rt~u S t1.f,}'UBG 

1Z ~m~t.w~t-f'\"~L~G~tLU:;~"!t\v.m).;!tL~~~1t1.1~v.mL~~,c;\,uktWl-~LUn.13}';!G~t-~~I:-[b" n 
t}t-~[:n.G)';!G~UG~' l!l~~LUt1.tt1.GWt1..Q.~l!ll ~ ~ 

n.GU~~!1J3t-G S' n.BU ~~!1~t'GrtLwfl.lt1.f,}'~t (aJue)eq ~ua~UOJ) n.@~IA.n.Il.1' I:-Bfl.LIt1.Go-m~n.t.Wl:-ktrtG1-M. 
~ '" 

mailto:n.@~IA.n.Il.1
http:GmUUM.t1
mailto:n.@G~I:-Gfl.~t'J'l!lQ
http:t1.t.t1.Ll
http:t'Qt1.LK
mailto:n.G)';!G,Q>LlAn.@~V.~LUn.kL
mailto:L~u~B!tft1~,@t1.L~~lflLrtM.B~~'wL~~rtLl
http:n.G~Wv.uu
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JCTC2.1$;,.tem rnr>;!t~Jl tOtU ,\. " • :.'" • 

UuUClCh)fI:>1ufiua 

n;UUll ,,~~ uvYn 17• .r'Ul\'JA1ulRB R',IHll\1fH\R~ 

n"iiDR"uli~I'\""1lril21 

nuu", R'~~lh'i'u11l6" \1 ,l'1n,,,fu,, D11 111lull.tLl1u""'lJ l1'o'" D1~ 
\Ial'~.'n>hu\;'uuU\Jnluju~ A.UUI" >i,u.~1~ruI'lAm,.. auluR-,.ru"D11l 

3.1.4 n1"a"a1~'l1'Ue.I~n1"a'V1~6H)'U 

l:11V1-r'U fnm fl fl ~t;l ~1 tJ..:J1'W~t;l fl1 'a'Vl Vl~mJ ~boU1-r'U n1'a'V1Vl~fl'U ~ ~~fl..:J~1bii'Ufl1'aU~~ dl'W 
\I 

f1 rumyj'a~'U'UIi1J CJ bb UUU'a~ bii'WflJ 1lJ~..:Jyjfl1~moU..:J1'W'Ufl..:J~'WL(l)fl1L~~~~V\"h..:Jrn-u,n'Wn'Ul"rmJ'W1 L(l) fl 11"x 
• \I \I 

L1tJ'U1fl tJ rifl'W b~CJ~boU1-rU fl1 'a'V1Vl~fl'U~fl~'Vh fl1~U~~Li1'W'VlfloUfliiL'li'W~'W~~u'U~~hJ LL~(l)..:J ~~ fl1~'VlVl~fl 'U Ldfl 
\I • 

~1Lii'Wfl1~U~~Li1'Ue.Jt;l L~CJu1BmL~J ~~U'U~~~1CJ..:J1'Ue.JJ;'lfl1~'VlVl~fl'U1"x~LoU1-r'U fl1'a'V1(l)~ €lU'V1~1'U bVlm1CJ..:J1'W 
\I 

~~fl1~'VW1~fl'U LL Ll..:JflBfHiJ'U~ €l..:J~J 'WMLLri ~1CJ..:J1'W~~ fl1WI~~fl'U Afl fl1~~1CJ..:J1'W ~1'WJ'WoUfl~~LoU1-rU fl1~ 
\I 

'VlVl ~ fl'U (1)fl'UoU€l ~fl'U fI 
\I 
flbL~ ~ ~ (l)1'W Lb~~ ~ €l..:J AU ~ ~ fl fl'U LL~ ~~J 'W ~~ fl..:J Afl fl)1~ LL~(l)..:J~lJ~'U~'U fl..:Je.I ~ fl1~ 

'VlVl~fl'U1'WLL~~~fl..:JAu'a~flBu bVltJ~1fl~1..:J~1CJ..:J1'Wt:.J~fl1~'Vl\i'i~fl'ULLM1~~~fll'W 4.16 LL~~~lfl~1..:JVlU1fl1~ 

U~~ dj'Wf1rufl1yj~~'U'U fl1~'Vl\i'i(;1BULL~Vl..:J~..:JfI1'1"l 4.17• 
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W'IM'HWl'U: ICL2118081531~ 1 

1't.rI1 : 2018 AuS Wed 

";jll.J\llUN~m,}VIlnfl~Ut1il~&l1ml'IAt'Utt;;lfjfn'}mJLVlFTL1j;1t!11'l~mn'jLl.li\lAm'1'JH~ 2l 

~ : t\'n,~ U'1illiffjll : i'rJ~,B , Mft ~ z 
Rrut:: U~n'iJj'jJl~ fM11mnOO : 7L'I1~l!l~ 

7 

7 

7 

3 42.8&% 

" 100.00% 

6 85.7196 

JS chart by amCha tu 

11'11&tl'ntn'Wlll.11ll ;57,14':16 mr4mm:tl;tnlllM :4l..86" 

.fl1'V'l 4.16 1i118~1.:j~18.:jTI.!l:.J~nl'~'Vl~G'1B'U 
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ICT~1 S'p;tetn \"IElCOMErrnsrttt@,"Jma4tOfn j , 

~ ~ 

~~1Jul.l~~dl'UA1'1JYl>lYlill'1~11fv''U1Jilv5Ul\1l!lt1.Ylit'I~}Ii'v~'lfv'UnlJAil1JYb~\1Illf 

(user setisfaction of the human-computer Interface) 

.,11u,.ctll'AAAn h'''>I1w>'I C· R'I).muA",~ufi.'>i,u. If.1! 
•••....U\,~~f'I1rl'-.:- 7 m1'~ , /2'.:3 .J S & 7 

tJijauwu61umWS:lU01lS:UU (overall reaction to the software) , 

111'W 4.17 ~1mh:jVlUlm':i'\J':i~blJ\Jf)ruflTVf~~U'l.Jnl':i'Vl~~BU 

3.2 fi:WB n1 -a1-u-a::uu n1 -a'VI ~ ,telU LLuu'l.l ~'U bVI:lJ1:: ~ ';I ~ FlB:IJ~1 b\PlB'hl1V1~'U n1 -a1'~~n~::~l'lJ... 
L'VIFll'l.11~Ejm-a~'UL'VlAbL~::n1'a~m'l1'aLLvi.:jf1vn'a'a~~ 21 

~l VI ~U fi:rJ B f11 ':i1-if':i::U 'U fll':i'Vl~ ~ tlU bL U'UU1'U LVI:lJl:: ~1 tJfI B:IJ'W1 L\PlB1~1V11U fll 'a1(i)V1fl,;::lii'l'l.1
" 

L'Vlfll'l.11,,8~1'S~'UL'Vll"lbLm~nl'~~B~1'SLLvi"l"lm':i':i';~ 21 LLU"BBmU'l.l 2 G11'W 11ii'LLtl fi:rJBfl1':i1-u.:Jl'U611V11'U 
" m-U\!1'l.1~11tJ (user) LLm~fi:rJtlfl1':i1-li"1'W6i1V11u~~~m':i':i::uu (admin) 1~mL~",::G11'l.1i1':i1cm:: L~tJ~~.:Jd 

" " " 
3.2.1 ~ijBn1'a1.u.:Jl'l.16t1V1~U~-U.:J1'U~';IhJ (user) .. 
nl':i"''''Vl::vutJ'W 

1. L.vl~':i::UUfll':i'Vl(i)rftl'Ul~tJ'W:IJ~ Url: http://www.oneinthai.com/ictc 
.. .J . .. .. 'i ..,,, 

2. fl",n'Vl Register LWB"''''Vl::LUtI'Ub~tJ Username LL"':: Password ~B,,'\.h::fltlUmtl 

eJfl';':itlVl.:JUBtJ 3 ~1eJn,;':i Vllfl Username ~~tl.:JnT~1-li:rJ~".:J'Vl::LUtJ\JLL~1 ':i::uu~::Yhnl':iLb~"L~tl'l.l 
" 

s:uunoauUnnlJ:CilUlnAlulailalsaUlnfllla:msiitJa1s 

lIH\JflciJ.SSlin .21 


"'lIo ~ .., q 

2.1. Fl~n Register LYmLL~IiWvl'I.Jl'W~/I::L'UEJ'I.J 

....... .......... ................_._......_._.,1-.._.-....-.....:--::f_··-,· 

. ....•...••...~~~---

.'''''".c,---. .• ~~::T_--::: 

' ''''';' 
 ~~.•~~----------
2.2. rilV1'I.J(i)~milV1~'U1off~tln~'I.J 

2.3. fl'Jtln5L:IJ~vh.ff"1'I.Jv~" (l-ifLL~"r.m~tlu) 
2.4. rilV1'I.JVl'i~~~l'I.J (3 ~1~m~'i:ff'I.J1u) 
2.5. ~'l.JV'l.l'i~~~l'I.J 

q .. a 
2.6. Flan Re~ister Now lWtl"''''Vl~LUEJ'I.J 

http:fl'Jtln5L:IJ~vh.ff"1'I.Jv
http://www.oneinthai.com/ictc


u;n;oa O'~OL 
. ' B:.;p:~RJn;~ 

-"0 

nG,eounn:s LnlQMl Il ,...... r~ 

(\(~fluunsl:l.!:l2enQ[2uQsullUSU 

" " 

", " .. ~;' ""!JJ"ft"'"",eJ~!>Ci~":;i.ml~., ";i5L~ ":" ~" 
• '> ' 1-', 

\ 1\ 

~Lunl¥IA~n.kG~' t-GP.UIArl.t6lk1-1~rtG~UGW~LUn.G'L~I:'G~U~"I:'~6In.n.~~nLt-,e.l~LUn.kIt.L~ 

U~m"Qf"i;r\~!'huP;;' U&1.tLU I'D II lJ 11 

" 

••• 
:"-'-"=:~=~~=~:~'~~~~'~:":'~~""~-~'·~~\-:h~~!.~._.! :~~.~.=.--~.~ ~=:. :_~-',:;:':.-:=" .-~. ~_.. ,.... ! 

11l!SJW ' " , 

J~, , u~ 

..:.~: .:~ . ·:~;.:;i-'~:~.. ::::I:1r·~~:"~·~·*~~~-:~~ 
''' it,'UfjSSC0110,"Ut ,' r """ .. , . .. 

SLE,~f,?SLuzellBUlnESl.E~~rtll.:fulnq,!::fI(j!1n~elJunn:s 


" n.,t\ULM~1t. I:'G!!Ul}k1-1 pJOMSsed ~~'1 aweUJasn UGW n.n.~!'n.L~~tL~mkIt.L~Lhblt. "V 
" 

iCSl LEnf3n l::U(\eSLU :0' 0 .

lZ UflSSCOl:l(\Hl1 r . 

sLEe~sLu:::elll:lUmESLEaelnll.:lUmL1)::t:lU.!l()aElJUnn:s 

n.n.;:!,L,e.mkIt.L~G~Lhblt.~Qi1l 

13M.' uI80l U~6I!'Lun.mLW M 1Lk!nran.';:IA~~!'LU~l!l~m;:~n.n.~WB!'n.ra!'mram~IAN~Grt1 '£ !pO b '=" 0 p 0 ~ 1'1 p;;. F=' F 

http:IA~~!'LU~l!l~m;:~n.n.~WB!'n.ra
http:Lunl�IA~n.kG
http:JJ"ft"'"",eJ~!>Ci~":;i.ml
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.. :::tt~~~~f:l:~:::~J"~~ :tl] ~1~1";:~~ 

~; d v v 
4. LlJeJn'Seln'!J€llJ&lFl'S'ULL~'l 

'S~\J \J ~::: LL~ \i1~~lJ L.u1~tH 
0% n~nnnst>num.JalHFlsuflntit>\l 

l at>u.. .., :. .. : 

~:~ '" €l\J 

!~ !'I~n~~).J L'li'1~eJ~'HltJ 
:::~sz,nu~abUd';)!tlnsu :::1 .I"';' 0

••____________________;~~.. --!.L't'j:.:.eJlo!.:Lu.A.ulJ.:.:..Vl1LL'UtJ·Ml~eJ'U 

~: 
"_J 

.., I .d.t:d. 0 

m1b"lJ1 ~A~\J\J b'W 'ilL111V11 bb'U'UVlVl?l v'U 

djv fl1€lfl-Um.J~~';J'I...IVl1f11\J b1 tJ'U{mm~l ,m.J11m-U1~1~U'UV1\i1?l€l'U1~~'UVlb\i1EJFl~fl~Ul.J
" " , 

vt~..:j~1 m1'U ~ ~'W'UvtU1 A1~bL~..:j ri v'U b-U1~1::'U'UV1\i1?lV'U b\i1 EJ11 EJ":: LB EJVl m1L-U1~1::'U'Ub~v L~l.J'vh 
" " v 

bb'U'UV1\i1?lV'UlI~..:j{j 



--

L~E-111tLrtLllL~f\~L!JflL~ID~ ¢:J 1"\L~~ttLUr.WLl~ ¢:J B[!Nl~\j' ¢l f\tr.,'f '0 

~~1!HL!\~t.\Ll1LI\n!;l ¢:J ''''Ll!f\tLl\n~ ¢:J LI\r.!tLJD~~~W ¢l LJD~~~LU ¢l f\tr\~ ') 
li' • ;)1 009 UL[I,U(j(j/;\Lltf\~L!\ ¢:J ()!:!I'-,rKp.rlw.! ¢l LI\r\!tL~~~Ll! ¢l LJD~*~~LU ¢:J (WI!:, '9 

MLl!rUU~r.!l ¢:J ll~mt~rcw.1 ¢:J Ll\r.!:,L~~~~LLU ¢:J L!-'I~~~'LU ¢:J 11tr.,I:' Ti 

~Ln. ugr1CUOJtq.... l.U'(.lO~~\lT\l.!-\ ffiX) lM18!la.UJStm == 
aaaa "',--.-'" 
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n",,~~,y~~n11~~~vU 

Ldvi:!L-rr1-r'U m''Vl~~tl'Uv11LLu'U~~G1tl'UfI''Ulfl1lJL~mJ1'lJ\l~LL~~~'1 ~'" ~LBVVl~.:jd
" 

U1l11aChJFl:>1UUUQ 

"))UvtAIf.bu){nlt""IJ,\ '\1('1'"',,O"Hi\U''HI'O~n~ 
r'I..,i;:l"1'\I\~oIfI\lII",UW~ ')1 

' ·"lJlJri"l5..)'1::ooj'l't1"'\ ... 'l1(14~111''''~I''lJq~1JIS"utln:~''·rultl''l1al" 
\'''~ ,,'r,"luli"ll\ t/\Ilh :;tftu., Af'JII.~ \hU,;~'I'i'UI.I"tlYf"ilulua,..'uftoil' tl 

s:uunClauur;nl:t:(hUlnAIlJta£1cnsaUlnFTUa::fi,si!l~als 
. - '. ' ::" : ~ . ,:., :.. .. : =". ..' ," . 

UH~r:TC1:>SS~n 21 · 

), 

m'L-rr,ciA~'U'U
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VI'U1m'!Vl.:j'1tJ~1'U~"n1'G1v'U 

MI,'hc:JJIU: Il1;:ttl!(:;e\ S:J1-1 

"fttIC: ..'fl 1f~ A.u9 ......\ofI 

ttl.t 35 21i 7l,)fl~ 

1. L-rr'~'~'U'Urn'~VlG1tl'U'(~tJVilJ-A Url: http://www.oneinthaLcom/ictc 

2. 1ci Username LL"'~ Password 'lJtl~ Admin '(~t1'1t1"'~LB~~-rrmJ"VlU1 Admin 
" 

- Profile: LLm'lJ-rrtllJ" & ,~~ehu ~''Vl-r'U Admin 
" 

- ~~n1,-rrtl~tl'\J : b~WLLm'lJ -rr€J~€J'UhJ'~'\J'U 
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;:'" •...,. ; . . 4-•.. ~. .~ ::1 

2. \f\J1ntH1lJ~UUtru';i>~"',)'U 
~~iUU.l'ltl~"1u~a"u1in ~m1 U....<3"'.,IJI"~" 



lZ"v MLlfN~ ItlM,rtLWUI11'LI!. 1 Z IAg~~lW~I}Vb"~L~G~~LU~!::!"~IAm~~L~~!::!ln,llellA' " 0 r:. I F' fC' 

n,L~~gU,ltttj~LrtL~rtLllelI}Gf),~~mL~/ALW~r.I~l O£'v I}L~LWI}~ 8£'0 = P '~vO' = d '£O'Z = (L 10 

:; '~O' f1~~~~~\2~I}LlAfu~L~~Lt~I}L~GI}~VbLRU~ULtW~t}L~Ut-~ lZ ~Rt~lWItlI}Yb"~L~G~~LU~~"~lAm~~L~ 

~~1n,llellAmL~~Ru,ltttj~LrtL~rtLllel~LgU~ULtW~n L~f1M t-~Vb~!::!'mLQ.LRU~ULtW~nI}Gf), 1Z ~Rt~lWk!I}Yb" 

~L~G~tLU~m'ltllAm~tL~~~ln,1bllAmL~~gU,lttlj~LrtL~rtLllelI}L~Vb~~I}L)!lUW" rtLllelf1G~~IA~LU!::!~ 

O£'v I}L~L\jJt-~ ~uf\l},ltlL~uULrt~LMW~Lu~L~ 

I}~~" (6Z'O-= n>t) ~Uf\I}~lL~U~G!tt-~lrtLllel~~~" (0 1'0~ = >tS) ~uf\I}~1f'\~l}r.I~"~Utl}l!."UI!."~LU~ (OL'O 

= 05) ~6'O f1ULIA' r.I~m lZ IAR~~t\jJItlt-Vb"~L~G~~Lu~!::!111tlIAm~~L~~!::!1n,llellAmL~~RulA.tj~LrtL~rtLllelrt "I F' r» I p I=' 1'1" p 

t-~Ir1.LRU~U,ttW~nn,q~ ~Uf\t-~lL~Ur.lG!tr.lLI!.~W·~LU~L~t-~~1' (SZ'O = n>t) ~Uf\I}~lL~uULrtt-~lrtLllel~~!::!11 

([v'O-= >tS) r.lGn,U!::!1i1LlM1.1n.m11}~"UI):"~Lurt (88:0 = 05) SZ'l r\ULIA1 rmm lZ IAR~~t\jJk!t-Vb1'~L~@tLU 11 J:i '" f1 tc;. I'b I F' f" I F' 

;:~1'ltllAm~~L~~~lnllellAmL~~Ru,ltttj~LrtL~rtLllel~r.lLQ.LRU~U,ttlll~t} L~r\M I.!MmLlllUm1L~ 1 Z ~R~~lWItl 

I} Ir1."~L~G~~LU~~" ItlIAm~~LiJr.l ~lnlbllA,n,L~~RUIAtj~LrtL~rtLllelI}Gf),n.L~nMwtj~Llellr1.~L~lel'ltLU~~ I P 1'=7 1'1 I'b ,f' b'I;:P I' '=' 

~Uf\I}~lNl~"~Utl}(}"UI):"~LU~LRU~ULtW~t}t-Gf), 

lZ ~R~~l\jJItlt-YbmL~G~~LU~~"ltllAm~~L~~~lnllellA.mL~~gu,ltttj~UtLlJrtLtblL~1}~1J1' (80'0-= n>t) ~uf\ 

1}~1r\,Vl}r.I~1~Utl}~lrtLtlel~~!::!11 ~~mL!.Jn.,Vt-r.l~1~Ut 1Z ~R~~lWItlt-Yb"~L~G~~LU~~"ltllAmlJ~LIJ~~ln,llellA' 

rtL~~RU,ltttj~LrtLlJrtLtlel~!liVbtnt~LRU~U,ttW~nL~N~IJ" (9 ro-=>tS) ~Uf1.t-!illn.,Vt-fl~1Ji!utr.lL(}~W~LU~ 1Z 

~R~~lWItlt-YbmL~G~~LU:::~"ltllA.miJ~L~~~ln,llellA.mL~;:R.U~tj~LrtLlJrtLtlelr.l~l (8L'O = 05) 90' r n.,VLiA1 

~~m rz ~RUtWItlt-Yb"tL~B~~LU~!::!111tllA.m~tL~~~1n,11.!IAmL~;:RuX\lj~LrtL~rtLtlel~LRu~uLt\jJ~n 
(9) 1Z ~R~ttWItlt-Ybm,LIJG~~LU;:!::!"1tl1A.1rU;!~L~~!::!ln,llellA.mL~~gUX\lj~LrtL~rtLtlel~~~LU!::!~ 1'1'17 

pf\tG~~r.lg';:!::!~L~t-~ rz ~g~tllllltlt-Yb"~L~B~tLU;:~"k!IA'M~LIJ 
fl!::!1n,lbllA.mL~;:RulA.nI111;:lel~t~Lu!::!~ (Z);:~" (9) 1Z IAR~~tWI.!I}VbmLIJ GIJ~LU;:!::!"1tl1Am~~LIJ~!::!In,lbl lA.' JI=7 II I'b" F' I F" po 

n,L~~RU~lj~LrtLlJrtLll.l~,t-tLU~~ (0 ~,,~t n~1~~f\ Z n.Q'UGGGnlJ'L!\tLUI}f\"~~~~r.I~l " (£O'£9~!::! 

~G}) nlel SL ntn.L~ I}OJVb~~11 (L6 '9£ ;:!::!~G}) nlel VV ntn,L~ flLll.n~1t-r." nl.! 6H ntnL~ ~W~Lltlrtlelt-» 

flL~LRU~ULt(j)~nn.,V ~wLfufu~f\LRU~ULtW~nt-Gf), 1Z ~R~ttWk!t-Yb"tL~B~~LU~~"k!1A.m~tLIJ~!::!ln 11.!1A.1 

nL~~RUX\~~tLU n.k Ir1.L~}Glll' t~rtBlel~ t~;:Lrtlr1.1r\kf\n.f1" f1G ~~IAt LU f1n.~ ~H-tN!!::!~ IAfl~ ~~ " 

}lll~Lblrt~t'!1~L~ ~~Lfufu~LfOl.U~Utt~~t}f1,VL..n.n.~t,nt'@~~lAtLU l'P 

Qf\tG~~fl~1~!::!r.lLtt-~R-tI}G!::!~lAtLU!::!~~r.I~1 Q 
~ ~ 

t-~l.Ir~n.:::J;..R-tI:-B!::!~IA~LUltt~L,Qo1I):t~bl,ttiJ~ nbl 86 ntnL~ }WIJLItlLflIA~~L~;:!::!" nlel 611 ntrtL~ ~lllIJLltlrtlelt-~ 

flL~LRU~U,ttlll~nn.'vE-tt-G!::!~IA.f\t ~wL1bfu~f\LRU~ULt\jJ~nt-@Q. 1Z ~R~tlWltll:-r"" ~L~B~J;..LU~!::!" 1tllA.m~~LIJ 
n. 

~!::!ln ll.1lAmL~~RUXt~k-UUn.kIr1.L~}BW'l~rtGlel r.ll~;:Lrtlr1.1f1kf1.n.r\'1f1G~~IA~LUf1n.~~L!\r.I~~~ 

»-It-@I2~IAf\t ~WdUfu81LfOl.U~U,t\W~t}!:'@Q. lZ ~fOl.tg,C,lllhl!:'!tt1'!',.LI;!@~!',.LU::l2m~lAm~!',.L~ 

rmlnlle1lA.1n.L~::fOl.UIA~e..!.LUf1!',.Ir1.LUte~,c,M.It@ 1eI~e..~::LItIr1.' n.tr.n.m1 n.@~l!llAtLU n.n.::tLntLU ~1':1 17 IAne~ to' II'" n n 0', ~ II n 0 P' 

http:n.tr.n.m1
mailto:fOl.tg,C,lllhl!:'!tt1'!',.LI;!@~!',.LU::l2m~lAm~!',.L
mailto:WdUfu81LfOl.U~U,t\W~t}!:'@Q
http:r\kf\n.f1
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21 'lJe:l'lil~\Jlifni'im~lmtJ~~f1lJPll?f\i11 

ml~~1~1~C1.xn,\;::~11.JL'Yl1"l11.Jlati~1'i~1.JL'Yli'\LLa::rn~~tl~1'iLL"''1i'\\J\1'i'i'1!lvl 21 

L'V'IPl M 50 min max ' CV% sk (Sf) ku (Sf) 

'11ltJ 1.25 0.88 -1.15 3.05 70.40 -0.47 (0.36) 0.25 (0.70) 

".,~~ 0.95 0.70 -0.82 , 2.54 73 .68 -0.10 (0.28) -0.29 (0.55) 

t (117) = 2.03, P =.045, d =0.38 


~llJ 1.06 0.78 -1.15 3.05 73.58 -0.16 (0.22) -0.08 (0.44) 


••1' ,J ... " 'i 'i ... ..j.,J e.fl1'W 4.21 mlnfl1LilmJ'!Jtl'lfl11UG'lllJl'iC1'Yln~::(i111.JLYlfll1.JlaEJG'l1'J'G'l1.JL'Yli'\LLa::tl1'J'~€lG'l1'J'LLVI'I f'lm'i'J''1!I'Yl 21 ( ) 

~1 LL 1.J n~l1~L'Wi'\'!J€l'lij~ lJ1'17nPlm:fli'11 EJ~'IfllJf'll~lJ1f 

'" II ~ ~ .. .,j. d • ~. I
4.1.2 f1~LL'U'U'VIn~~m'Ub'VIfh'\.Jb6'l~?f1~?f'UL'VIf1bb~::n1~Gl £l?f1~bb~Nf1m~'r~'V1 21 Ul'l?f::£l.:lFl u~~n£)'U 

Vi'n~~~hUbVlf11'W1?ffj?f1~?f'WbVlPlb1.?f~m~~e:J?fl~1.1.~\lPlmWlj~ 21 mJ\lbU'W 5 e:J\lFllh~ne:J'U \Ii1Lbr1 

mwu1ri\l?fl~?f'WbVlPl n1';i~I'ln1';i?fl';i?f'WbVlPl m';iU';iruln1~?fl';i~'WLVlPl m';iU';i:: Ln'W?f1';i?f'Wb VIP! bb?f~m';i
'U 

~e:J?fl';i?f1';i?f'WbV\Pl ~~il~\i1ifni'in~1?f1 tJ~\lf1lJPl1?fl'l{~FI::b1.'W'WVi'm~~1i11'W1.Vlfl1'W1?f~?fl';i?f'W1.VlPl1.1.?f:m1';i~mn';i 
1.1. ~\lP!m';i';i~~ 21 bb~?f:::eNfi'U';i:me:Ju ~\l';i1cm:::1.BtJl'l~e:JhJt1 

il~\Jl11ni'im~lijA~bL'W'U~1'Wm';iL-u1ri\l?f1';i?f'W1.VlPlbU~tJ whnu ~mm~ 75.00 (SO =17.37) 1I'ltJil~\i1 
11ni'imn'll1tJ (M = 75,76, SO = 17.97) L1.?f~""~\l (M = 74.57, 50 = 17.12) ijA~LL'W'U1i11'Wn1WU1ri\l 

?f1'j?fUbv\Pl1111.1.\Jln\9l1\lnUe:J~1~ijt1CJ~1fi''1:JV11\l?f~~~'j:::~U .05, t (117) = 0.36, P =.72, d = 0.07 
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U~(9nrfl~fl'\~nilfl~LLtJtJ~1'Ufl1'~~Vlm<m1'H'tJL'YlPHO~tJ Lvhn'U ~mJ"'~ 48.92 (SO = 14.64) '[VIti 

U~I'lUfl~fl'\~1"1l1t1 (M = 50.43, SO = 15.56) LL~~'VI~.:j (M = 48.03, SO = 14.11) ilfl~LLtJtJ~1'Ufl11~(;lfl11 

~11?1tJLVll'!hjLbl'lfl~1.:jntJBEJ1.:jljumh~''1lVl1.:j?l(1~~1~~'U .05, t (117) = 0.86, P = .39, d = 0.16 

U~I'lUfl~fl'\~nljfl~LLtJtJ~1'Urn1mru1fl11~11?1'ULVlI'!L\l~tI Lvhn'U ~mm~ 71.27 (SO = 19.76) '[(;ltl
" 

U~I'lUnPimn"1l1t1 (M = 71.23, SO = 20.92) LL"'~'VIru.:j (M = 71.29, SO = 19.19) ljfl~LLtJ'U(;)ltJfl11'U1ru1 
v " 

fl11~11?1tJL'Yll'!hJbL~n~1'lfltJeJEJ1.:jljum11fi''1l'Yll~~~~~1::~'U .05, t (117) =0.02, P = .99, d = 0.003 

m~I'lUn~mnljfl~LLtJ'U~1'Ufl11th~LiltJ~lWM'YlI'!LO~tI L'Vhn'U ~eJtI"'~ 72.12 (SO = 14.75) '[(;ltJ 

U~I'lUflPimn"1l1t1 (M = 73.68, SO = 13.86) LL"'::'VI~'l (M = 71.20, SO = 15.26) ilFl~LLtJtJ~1'Ufl11 

\h~LijtJ~11?1'UbVlI'! hjbLrln~1'lntJeJEJ1'lljum11fi''1lVll~?I~~~1::~'U .05, t (117) = 0.89, P = .38, d =0.17 

U~rlUfl~fl'l9liJfI:::bb'UtJ~1'Ufl11~tl?l11~11~'Ub'Ylf'lLtl~t1 Lyhn'U ~eJtI"'~ 76.00 (SO = 17.54) '[(;ltJU~1'I 
UflPlfl'l91"1l1t1 (M = 75.36, SO = 19.59) bbrl~'VI~'l (M = 76.38, SO = 16.35) ljFl~LL'UtJ~1'Ufl11~m'11 
?l11?1'ULVll'!h.lbbrlfl~1.:jn'UBEJ1'llj'L1mh~''1lVl1.:j?l(1~~1~~'U .05, t (117) = 0.31, P = .76, d =0.06 

I -'='_ J' Q.J 1.1 cr 't .cI d I ..J I 

fl1?1()I'l'V'l'U\j1tJ'lJeJ'l m:nLtJ'UVlfl'l9~(;lltJb 'YlFl btJ brltl?l11?1tJ b 'Yll'!bb~~ fl11?1eJ~11bb'VI~f'lm11'19Vl 21 bLI'I~~.. 
tl.:jfhJ1::neJ'U'lJeJ.:ju~rl'L1flPi n'l9lbL?lVI~vr'l1?l111.:j 4.31 Lbrl~.rn'V'l 4.22 :U::L~tJ1~'hu~~unPin'l91"1l1 E.lLLri ::'VI~~lj 

1'1::: LL 'UtJl1fl'\~~til1'ULVlA'[ 'U,[", ~?l11?1tJLVlI'!LL~::: fl11~mn1bLvl.:jl'!m11'19~ 21 bb~"'::eJ'lfiu1:: fltl'U1m\'Lfitl~ntJ 
~ ACIo cv ~ 4:<:l d '" 1.1 4 d Q cJ 1.1 Q.J 

bVl tltJ?lI'I'Unl"i fl'l91'lJl mJA ~ LL 'U'UbO~ tlV11tJ fl11 b"1l1 ()'l ?I 11?1'U L'Yl f'I ?I'lVl?l1i1 LL~:::lJFI~ Lb tJ'U btl~tJ\Pt1tJn 11~(;l fl11" ,
~.J 1 .J Q<>O '" ~ q ... d ....J... ..I 

?l11?1'UL'Ylf'l rl1'Yl?l(;l 'U'lJru:::VltJ?lrltJfll"ifl'l91'V1ru'llJFI::LL tJtJL\l'" tI\i11tJfl11?1eJ ?I 11?111?1'UL Vll'! ?I 'I 'Yl?l (;l bb"~lJA~ LbtJtJ 
, IV " , 

bO ~ tI ~1'U n11~(;l fl11?11 1?1 tJ bVl I'! ~1~ '1 (;l ~~ du~~unPi fl'l91'1l1 tI LL'" ~'VI ~ 'IljFI:: LL 'UtJ bO~ tJ till tJ n 11 bif1~'1 
?l11?1tJb'Yll'! fl11mrul fl11?11 1?1tJ b'Yl PI fl11U1~ biltJ?l11?1tJL Vll'! LLm~ fl11~eJ?ll1?1l1?1tJLVlPl AtltJifl'l?l~ LL~lj

" " d v IV I II ~ 
A:: LL tJtJ Ltl ~ tI (;l1'Ufl11:U(;l fl1 1?111?1tJbVl f'I 1'1 tltJ'lJ 1 ~ I?l1 

, __ .It '" " 'i 'i ... .."..1, 
m1l.:j 4.31 Fl1?1()rl'V'ltJ~ltJ'!J&1fI~bLtJtJVlfl~~(;lltJL 'YlFl b'U b"'tJ?l11?1'ULVll'!bb"'::fl11?1 eJ?llTIb mPlt'l1TI'I9Vl 21 bLIJl... 
~~tl~fiU1~ntl'U'lJtl~U~~Un~n'l9l?11t1«'lAlJPll?1~i 

'" ... 11'" ~,.Jf1~ Lb tJtJVln'l9~(;lltJbVlFl tJ ~ tI?l11?1'UL'Yl Pl Lb~~ fl11 B?ll1LL'VI'lPl 1Jld11'19Vl 21 

b'V'lPl M SO min max CV% sk (Sf) ku (Sf) 

" dIfl11L'!Jl().:jG'l1'~mJL'VIA 

11lJ 75.00 17.37 16.67 100.00 23.16 -0.51 (0.22) 0.20 (0.44) 

"1l1t1 75.76 17.97 16.67 100.00 23.72 -0.90 (0.36) 1.43 (0.70) 

'VIig'l 74.57 17.12 28.57 100.00 22.96 -0.26 (0.28) -0.44 (0.55) 

t (117) = 0.36, P =.72, d =0.07 

'" n11:U\i)n1~G'l1'aa'WbVlA 

11lJ 48.92 14.64 0.00 85.71 29.93 -0.25 (0.22) 0.66 (0.44) 

"1l1t1 50.43 15.56 14.29 85.71 30.85 -0.46 (0.36) 0.46 (0.70) 

'VI{Q'l 48.03 14.11 0.00 85.71 28.38 -0.15 (0.28) 1.06 (0.55) 

t (117) = 0.86, P = .39, d =0.16 
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n1'~'U 'Hl.nn 1'H'I1 'afl'U L'VI A 
" 
'Jl~ 71 .27 19.76 14.29 100.00 27 .73 -0.68 (0.22) 0.06 (0.44) 

'V1CJ 71.23 20.92 20.00 100.00 29.37 -0.48 (0.36) -0.64 (0.70) 

t-1~.:j 71.29 19.19 14.29 100.00 26.92 -0.83 (0.28) 0.67 (0.55) 

t (117) =0.02, P =.99, d =0.003 

'Jl~ 72.12 14.75 28.57 100.00 20.45 -0.16 (0.22) -0.24 (0.44) 

'V1CJ 73.68 13.86 42.86 100.00 18.81 0.16 (0.36) -0.46 (0.70) 

t-1~.:j 71.20 15.26 28.57 100.00 21.43 -0.27 (0.28) -0 .24 (0.55) 

t (117) == 0.89, P == .38, d == 0.17 

n1'a~Bfl1'afl1'afl'UL'VIA ' 


~1~ 76.00 17.54 0.00 100.00 23.08 -1.00 (0.22) 2.12 (0.44) 

'V11:J 75 .36 19.59 0.00 100.00 26 .00 -1.72 (0.36) 4.37 (0.70) 

t-1~.:j 76.38 16.35 40.00 100.00 21.41 -0.28 (0.28) -0.63 (0.55) 

t (117) = 0.31, P == .76, d = 0.06 

o 
75.76 74.51co 

i123 71.29 

o 

I d '" II '1,).q d I cJ I 

.fl1'Vi 4.22 ml~~tJ'VeJ.:jfl~ll'U'U'Vlf)'lS~V11'UbVlfl b'U b~WG11~G1'ULVlP1LL~~m~61eJ611~Lbt-1.:jP1m~~~'VI 21 LL\PI~~ 

eJ.:j I'hJ~~nmJ":ii1bL'U n\PI1~ b'l"/P1'lJeJ.:ji1~mrf)Pim~1G11fJ~.:j fl~ P1161 \PI { 
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4.2 n1~'VI~flel.:!1-u~!:'U'U.,ntJ'nalJl~f1f1n'tj1m'1!'1!1~~ "1EJ1'V1EJ1A1itlJli 

~i~V'VI~~ el'lli ~ ~'U'U n 1 'i'VIVl ~ el'U Lb 'U'UU1'ULVllJl~ ~J Vfl€l lJ~l LlJlel1~lV11'U n1'i1~Vi'n~~ ~l'U 
" 

b 'VIfil U 1~~~l'i~'UL 'VIA Lb~~ n1'i~m'l1'mvi.:!Am 'i'i~~ 21 'U tl~ 'lalJl'l1nP1 m~lU1f\!f\!1\Jl1 n'Uii~lJI\JnP1mn~l EJ 

1'V1EJ1Al~1JI1 ~lUJU 98 fI'U LLU'lbU'1.I'1llEJ ~l'UJ'U 60 fI'U (~tlcm~ 61.22) Lb~~VI~.:! ~l'Ul'U 38 fI'U (~elEJ~~ 

3S. 7S) 1~tJen~mLti\ln1'itilb~'UtleltlnLU'U 2 tJ'i~L~'U \~LLri (1) ~~n1'i1~fllllJ~llJl'i~Vi'n~~~1'Ub'VIFll'U1~~ 
" 

d , .J (8 ...... " 1 1 '" ~1'i~'U b	'VIA bb~~n1'i~e:J~l'ibbVI\lA\Jld'j'i~'VI 21 ) bbm~(2) t-.J~n1'il~Fl~bL'U'U'VIn~~m'Ub 'VIfi 'U ~EJ~l'i~'Ub 'VIA 

d , .J ... '" '~.I.J' 
bL~~n1'i~tl~l'ibbVl\lAm'i'i~'VI 21 ~.:!~lEJ~~btlEJVl\Jltl ~utJ 

4.2.1 	t-.Jfln1~1~fl'J1lJ"llJ1~rI~n~::~1'Ub'VIfl1'U1flVit1~it'Ub'VIAbb"!:n1~~vit1~bbvi.:iA\i1'J~~'tj~ 21 (9) 
"":::I ... ::;s... ... 1/ 1 1 '" d,.J.J
'Ufl \Jl'U nrln~llJ mllJ~llJl 'i(1'V1 n~~VlltJb'VIfi 'U ~EJ~l'i~'UL'VIALL~::: n1'i~e:J~1'j bbVI\l P\\JlT~'i~'VI 21 LO~EJ 

bvi1n'U 0.62 (SO = 0.75) ljnl'~LL~nLL~.:!LL'U'ULD'UJl (sk = 0.59) LL,,~ljmllJl~.:!ln~LAtJ~n'U1A.:!un~ 
, OJ" 11"" d,.J(ku = 	0.14) bL~Vl':!JlmllJ~llJl'j(1'V1n~~VlltJL'VIfi 'U ~tJ~l'i~'UL'VIP1Lb~~n1'i~e:J~l'iLbVl.:!Am'j'i~'VI 21 'Utl.:! 

iial'l\Jn P1 n~lljn1'im~~l EJln~LAEJ\l1A'ltJ n~ 

t-.J~ n1'jibA'jl:::~fh~~ ~~U\5"1'U'Utl\lfl1llJ~llJl'i"Vi'fl~~~l'U b'VIAL'U1~V~l'i~'U L'VI Abb~::: nl'~~m'l1 'i bLvi.:! 
"" 

Am'j'j~~ 21 ~lbL'Unl'lllJb'V'lp\ 'V'l'U';h ijalJl'l1nP1n~1'1l1EJljmllJ~llJl'i"Vi'n~~~1'Ub'VIfll 'Ul~V~l'i~'UL'VIAbb~~ 
d , .J .J '.... ()" 	 " ~... .

n1'i~tl~l'jbLVI.:!Alill'i'i~'VI 21 LO~EJ bvnn'U 0.69 SO = 0.73 lJn1'jbb~mL~\lbb'U'Ub'U'1lllb~n'UtlEJ (sk = 0.62) 

LL~:::ljflJllJl~\lln~LAEJ\ln'UlA\ltJn~ (ku = -0.17) bL~Vl.:!1lfll1lJ~llJl'mVi'n~:::~1'Ub'VIfll 'U1~V6'll'i~'~b'VIAbb~::: 

n1'i~e:J~l'iLLvi\lAm'i'i~~ 21 'lJe:J\lii~\ll'l1nP1n~l'1llEJljn1'jm~~lEJ1fl~Lfiv.:!lA.:!u n~ ~l'Uii~\Jl'l1nP1n~lV1 ~~il 
... "11" 	 d,.J.J '''' mllJ6'lllJl'i"'VIfl~~m'UL'VIfi 'U ~EJ~l'i~'Ub'VIi'1Lb~:::n1'i~e:J6'll'ibLVI\lAI'lJ'i'i~Yl 21 bO"W bYllfl'U 0.52 (SO = 

0.80) ljn1'iLL~nLL~\lbL'U'ULD'lJJ1L~mJm.J (sk =0.65) Lb~!:ljfnllJl~':!lJlnn';hlA~tJfl~ (ku = 0.71) bb6'lVl~ll 

mllJ6'lllJl'i"Vi'fl~~~l'UbYlfllU1~~~l ~~'UbYlAbb~~ n1 'i~tl~l'ibbvi~A m'i'i~~ 21 'Utl\lii~1il'l1n Pi n~lVI~.:!ljn1'i 
m!:~lEJtftlt.Jnll1A\ltJfl&i ~.:!I'll'jl~ 4.32 

" 	 ... 11'" d1/t-.J~ n1'jYlVl~e:J'U ml:WLLl'lnm.:!~:::Vll1~ flJllJ~llJl'i"Yln~:::m'UbYlfl 'U ~ EJ~l''i~'UbYlA bb~ !:n1'i6'l tl6'll'j 

bLvi\lAm'i'i~~ 21 'lJe:J\l'l~I'l'l1nPin~l'lllmL~~VI~\l 'V'l'Ull 'l~\Jl'l1nP1n~l'lllmb"!:VI~.:!ilflJl:W~llJ1'i"Vi'n~!: 
~l'UL'VIfl1'U1~ ~6'll'i6'l'UbYlPlLL~::: n1'i~tl~l'i bL vi.:!i'1m'i'i~~ 21 1l.J bb\Jln tJll\l n'Umh.:!ljtTEJ~1fi'f\!'VI1\l6'l~&i~'i:::~'U 

... '1 .. ..1' .J 	 '" ... .05, t (96) = 1.0S, P = .29, d = 0.22 Vl\l\Jl1'il.:! 4.32 bVlEJlJmlYjfllbO~EJ'1le:J\lflll:W6'lllJl'i"Yln~~m'U 

b'VIAl'U1~~6'll'i6'l'UL'VIPlbb~:::n1'j~e:J~l'ibbl1\li'1m'j'i~~ 21 ~lbb'Un\Jll:Wb'V'lA ~\lm'V'l 4.23 

m~1.:i 4.32 fi1~~&i~'U\5"1'U'lJtl.:!ml:W111lJ1'iClV1n~!:~1tJb 'VIfil'U1~V6'l1'i6'l'Ub'VIi'1bLfl!:n1'i~e:J~1'ibLvi\lPlm'i'i~~.. 
21 'lJtl\liJ~\Jl'l1nP1n~16'11EJi'VI EJ1i'11~1'l1 

fl11lJ~llJl'i~m~~~htl LVIALtll"V~l'i~tlLVlf'1LL!;l~ n1'i~tl~l'i LL~'lf'1;l'i'i'\:l~ 21 

b'Wi'1 M SO min max CV% sk (Sf) ku (SE) 

'lllEJ 0.69 0.73 -0.47 2.63 105.80 0.62 (0.31) -0.17 (0.61) 

VI~\l 0.52 O.SO -1.06 2.45 153.S5 0.65 (0.38) 0.71 (0.75) 

t (96) = 1.08, P = .29, d =0.22 

'illJ 0 .62 0.75 -1.06 2.63 120.97 0.59 (0.24) 0.14 (0.48) 
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2.00

~--~ 
---------~ 

.mr 

'ne 

• d OJ ... 11'" "". d.fl1'W 4.23 m1yjfmQmJ'IJ€l.:Jm1lJ~1lJl'H'\V\n~~~1'ULv\fl 'U "CJ~11~'ULV\!"1LL"~nl'm€l~l'mVl.:J!"1m1~~v\ 21 

(9) ~1 LL'UnmlJL'W!"1'IJtl.:Jtl~~'I1ni'ln~1G'11CJ1v\ CJ1!"11G'1\Jl1 

'" ... 1 'I' a cI, d , d. I4.2.2 f1::LL\J'UV\n~::~I1'WWlf1 ,\h"lI1il1~1il'UL'VlFlLL"::::nl'f~€l1il11LLVI.:jFlm~~~V\ 21 LL~"::::B.:jf1u~::m:nJ 

V1n~~1'l1'ULv\fl1'U1,,£j~11~'UL'VlPlLLG't~n1~~€l~11bb"'.:JPlm11~~ 21 mJ.:J LU'U 5 €l.:Jl'itJ1~nmJ 11'lLLrl 

n1WU1~.:J~11~'ULYl!"1 n11~~n11~1~~'UbYl!"1 n11tJ~(1J1 n1~~11~'ULYlPl n11tJ1~blJ\J~11~'ULYlPl bLG't::::n1'i 
" 

~tlG'l11~11~'ULv\Pl ~.:J'ii~~'I1nPin~1G'11CJiYlCJ1!"11G'1\Jl1jjfl~ LL \J'UVln~~1'l1\JLYlfl1'U1G'tv~1'iG'l'ULYlPlLLG't:m11~ €l~11 
LL"'.:JPlm11~~ 21 bbl91G't~ml'i1.h~n€ltJ 1ii'~11CJG't~L5CJ~~€l1tJd 

m;~'I1nPin~1jjfl~bb'W'W~1'Un1~b-rr1~~~11G'1'UL'VlPlLQ~CJ LYl1n'U ~€lCJ"~ 69.64 (50 =16.94) l~CJij~~ 
'I1nPin~1'IJ1CJ (M = 72.18, 50 = 16.46) LLG't~'VItY~ (M = 65.61, 50 = 17.11) jjfl:m'U'U1'l1'Un11L-rr1~~ 

G'l11G'1'ULYlPl1l.lLb~n~1.:Jn'Umh:Jjj'l1mh~'qJYl1.:JG'I~~~1~~tJ .05, t (96) = 1.90, P = .06, d = 0.39 

1J~~'I1nPin~1jjfl~LL'U'U1'l1'Un11~~n11G'111G'1'ULYlPlLQ~CJ bVl1ntJ ~tlCJG't~ 54.25 (50 = 17.17) l~CJ 
i)~~'I1nPin~1'1l1CJ (M = 56.51, 50 = 16.25) LbG't::::VI~.:J (M = 50.68, 50 = 18.19) jjf1~bb'U'U1'l1'Un1'i~~n1'i 

G'l1'iG'l'WbYlPl1l.lbL~n~1.:Jn'Um.h.:Jjj'l1mh·\'qJv\1.:JG'I~~~1::::~tJ .05, t (96) = 1.65, P = .10, d = 0.34 

:u~~'I1nPin~1ilfl~LL'U'U1'l1'Unl'~mru1n11G'111G'1\JbYlPlLQ~CJ whn'U ~tlCJG't:::: 68.48 (50 = 20.98) l~CJ 
'U . 

i)~~'I1nPin~1'1l1CJ (M =67.72,50 =21.81) LLm~VIf;\j~ (M =69.67,50 =19.81) jjfl::::LL'W'U1'l1'Un11mru1
u 'U 

n1'iG'l11G'1'ULYlPl1l.lLL~n~1.:Jn\Jtltl1.:Jjj'l1m'1fi'qJYl1~G'I~~~'i::::~tJ .05, t (96) =0.45, P =.66, d =0.09 

i)~~'I1nPin~1ilfl~LL'U'U1'l1'Un1~th::::LlJ'UG'l1'iG'l'ULv\PlLQ~CJ Lvhn'U ~€lCJG't:::: 68.44 (50 = 16.20) l~CJ 
i)~~'I1nPin~1'U1CJ (M = 68.78, 50 = 17.31) bLG't::::'VI~.:J (M = 67.89, 50 = 14.48) ilfl::::bb'U'U1'l1'Un1'i 

LJ1::::blJ'U1.'111G'1'ULYlPlll.lbb\Jln~1~n'U€ltl1.:Jilum11fi'qJYl1.:JG'I~&i~'i::::~'U .05, t (96) = 0.26, P = .79, d = 0.06 
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m~\9I,:rf)~mnlJA~LL'U'U~,'Uml~f)G'!11~1'J~'UL'VlI'1LO~tJ Wi1flU 1flCJ"~ 69.91 (SO = 15.75) 1~fJ'w~1'l 
<V ~ ) ." ( ) ... " ..'Uf)i"If)'I:Il'UltJ (M = 68.26, SO = 15.54 LLfl~Vlqj-.1 M = 72.51, SO = 15.94 1JA~Lb'U'U~1'Uf)11G'lf)~11 

~1'J~'Ub'Vll'1hlLbl'lf)lPil.:Ji\''Uf)~1.:JlJumh~lqj'Vll-.1~~~~1::~U .05, t (96) = 1.30, P = .20, d =0.27 

A1G'1~~~'U~1'U'Uf).:JA:: Lb 'U'U'I1f)'I:I~vi'l'UbVlA1'U1f1tj~11~'ULVlI'1LL~~f)11~f)~11Lb~.:Jl'1m11'1:1~ 21 LblPifl~ 
'" 

'. I ."." <V ~... a ~", .,,~ ,,~ ." ...
f).:JA u'J::flf)U'Uf).:J'U~I'l'Ufl\"If)'I:Il bbG'l~.:J~-.1m11-.1 4.33 bLfl::m~ 4.24 "~LVI'U b~T1'W~91'Wf1rlf)'\:Il'tlim~;;'1::"'H'~-.1~ 

A::bL'U'UVlf)'I:I~~l'UL'Vlfl1'U1fl tjG'l l'J~'UL 'Vl1'1 bbfl:: f11'J~f)~l'Hb~.:Jl'1m11'1:1~ 21 LLIPi~::f).:Jf'l'll1::f)f)U If)~\fim fl'U 
q- q.J ~ CII d .., II d .cJ q ..J II v1~ tJ'U ~\9I'U f)\,,1 f)'I:Il 'Ul tJl.J A~Lb 'U'ULOfl tJ~l'U f)1'JL'Ult;).:J~l'J~ 'UL VlI'1~.:J'VlG'l~ LLfl::1Jfl~ bL 'U'ULOfltJm'U f)1'J\l~ f)11" . 

~ d 1 dQ,A ~ a. q ~ II d d.o=llQ.J 

G'll1~'UbVlP1l'llVlG'l~ 'U'U ru~'Vl'U~I'l'Uni"ln'l:llV1ru.:J1Jfl~ LL'U'ULOfltl~l'U f111G'1f)G'll1G'1,1G'l'U L'Vl1'1~.:J'Vl~~ bLf1~1Jfl~ LL 'U'U"", " , 

bO~tJ~l'U fl1 'J~~ fl11G'l11~'l.i L'Vl1'1 ~1~~~ ,x.:Jdu~l'lufl~f)'I:Il'Ult1 LLf1 ~VI ~-.1lJfl~LL 'U'U LO~ tI ~1'U fl11 L-rrl~.:J 

~l'J~'UL 'Vl1"I fl11U'Jrul fl11G'11'JG'I'U L'Vl1'1 f111U'J:: Lij'U~11~'U L'Vl1'1 LLf1::f)11~f)~1'J~1'J~'UL'Vl1"I Af)'UoUl.:JG'I-.1 LbvllJ 

" " d. 1.1 Q.J I II' ~ 
fl:: Lb'U'UWf1 tI~l'U fl11\l ~fl1'J~11~'Ub'Vll'1flf)'U'Ul.:J I'll 

I Q,odt,.,J' 4.1 1.1 11 CIiI .d! I c:J 
l'I1'al.:J 4.33 A1G'1r191~'U~1'U'Uf).:JA~LL'U'U'Vln'l:l::~l'UL'VlA 'U f1tJG'll'H'I'UL'Vll"lbL"~fl1'J"'t:J~l'JbbVI-.1PI 1'l1'a'J'I:I'Vl 21 LLI'l 

I 

'" 
f1::f)-.1f'lD'J::nf)U'Uf).:Ju~I'lUnPin'l:l1G'11tJ1VltJlI"11G'11'l1 

A~ LL 'W'UVlf)'I:I~~l'U LVlA1'U1"~~l'J~'Ub'VlI'1LL~::f)1'J~t:J"'11bL~.:JMn11'1:1~ 21 

b~1"I M SO min max CV% sk (Sf) ku (Sf) 
II dI 

f)1 'ab"lJ1 fl.:J~l'a~'Wb'VlA 

'JllJ 69.64 16.94 16.67 100.00 24.33 -0.07 (0.24) 0.15 (0.48) 

'Ult1 72.18 16.46 16.67 100.00 22.80 -0.26 (0.31) 0.80 (0.61) 
." 

Vlqj.:J 65.61 17.11 28.57 100.00 26.08 0.24 (0.38) -0.12 (0.75) 

t(96) = 1.90, P = .06, d = 0.39 

f)1 'a~~ f)1 'a~1 'a~'Wb'Vl A 

1llJ 54.25 17.17 0.00 100.00 31.65 -0;37 (0.24) 0.49 (0.48) 

'UltJ 56.51 16.25 16.67 100.00 28.76 -0.04 (0.31) 0.24 (0.61) 

VI~-.1 50.68 18.19 0.00 85.71 35.89 -0.69 (0.38) 0.34 (0.75) 

t(96) = 1.65, P = .10, d = 0.34 

n1 'aU'aW1 fl1 'a~1'a6f'W b'VI f1 
" 

'J1lJ 68.48 20.98 14.29 100.00 30.64 -0.50 (0.24) -0.33 (0.48) 

'UltJ 67.72 21.81 14.29 100.00 32.21 -0.48 (0.31) -0.39 (0.61) 

VI~.:J 69.67 19.81 20.00 100.00 28.43 -0.52 (0.38) -0.16 (0.75) 

t(96) = 0.45, P =.66, d =0.09 

n1'a\.h:: bil'W~l'a6f'Ub'VI A 

'JllJ 68.44 16.20 33.33 100.00 23.67 -0.09 (0.24) -0.65 (0.48) 

'U1V 68.78 17.31 33.33 100.00 25.17 -0.10 (0.31) -0.76 (0.61) 

t-Hll~ 67.89 14.48 40.00 100.00 21.33 -0.13 (0.38) -0.46 (0.75) 

t(96) = 0.26, P = .79, d = 0.06 
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~1~ 69.91 15.75 33.33 100.00 22.53 -0.37 (0.24) -0.19 (0.48) 

'llltJ 68.26 15.54 33.33 100.00 22.77 -0.26 (0.31) 0.002 (0.61) 

72.51 15.94 33.33 100.00 21.98 -0.59 (0.38) -0.11 (0.75) 

({96) =1.30, P =.20, d =0.27 

0 
0 .... 

0 co 
7.2.18 

67.n 69.67 68.7tl 67.89 

SM1g 

o 

1J'l1l41m'l 

.fl1'Vi 4.24 fl1L\l~tJ'lJu,:ji'l~LL'U'U~n~~~huLVIi'll'U1"~"'1~"''\.JLVlP1Lb"~n1~~u"'1~bb'Vi,:jf'1m~~~~ 21 

LL~"~u,:j fitJ~~ n eJU ~1 bb'U n (9l1~ LYH''1'lJeJ,:j\j~(9l'l1nPin~1i.11CJ1V1tnP11i.1 (9l{ 

(9l eJ'\.J~ 5 ~61 n1'a(9l 'a1~ 61 e:l'U fI ruill 'Vi ~~'U'U nl 'a VI ~6'le:l'U bb'U'UtJ~'U b'VI1Jl ::~1Eli'lel1l'Vhb91 el{"l'V1~'Unl 'a1~• 
oXn'\;~~huL Vlfll 'U1"~6'l1'a6'l'ULVll'1bb61 ::n1'~~eJ6'l1'HLvf.:lfl (9l1'a'a'l:l~ 21 "IJeJ.:jtlil tllti'n ~m~lmruru1 tII~ ... ... 

5.1 ~61n1'atll'a1~6'leJ'UfI ru.fl1'Vi"IJ eJ.:j 'a::'U'Un1'a'VI~ 6'leJ'U bb'U'U'IJ~'U L'VI1Jl~~1Elfl eJ1JoW1btll e:l{"1'V1~'U nl'a1~'l1n'l:l::. . 

~l'Ub'VIFll'U161~6'l1'a6'l'UbVlflLL61::n1'a~eJ6'l1'abbvf.:lflm'a'a'l:l~ 21 "IJeJ.:jtliltllti'n~n'l:llmrurult11~. ... ... 

~:ilCJ ml "ili.1 eJ'U Aruil1 'r'l'lJ u-:J'a~'U'U n1~'VI~i.1e:JU bbU'UtJ~'U bVI~1~1i11 CJA u~-Wl L(9l u{"lV1~U n1~1~~n~~ 
~ . 

~1'ULVIAL'U1"~i.11~i.1'ULVlf'1 LL"::n1~~m11~LL'Vi,:jf'1m~~'\;~ 21 'lJ€l,:j\j~(9l'l1nPim~ntJ1qjqjl(9l~ 1~CJL-ULL'U'UtJ~~bij'\.J 
~~U'U bb U'UB,:j~lm~l'U ~,:jeJl:ilm~{WJ'Ul LL 'U'UtJ~~Lij'U~~'U'UbL'U'UB,:jmm~1'UrimJ\111UL-Uml ~"'eJU Arui11'r'l 

~ ~ ~ 1 

'1JeJ,:j~~UU n1~VI(1li.1eJU ~,:j bb U,:j n1~'t1~1 LG1'WeJbU'U 2 tJ~~ b~'U 11i1bbn t:-J~n1~'W~'U1Lb'UUtJ~::Lij'U ~~U'UbLUUB,:j 

~1(9l~~1'U bL"~t:-J"n1';jm"FilG1u'Ui'lrunl'r'l'lJu,:j~::'U'Un1Wl(1li.1eJ'U ~,:j~lCJ"~L8CJ~~eJhJd
~ . 

http:1"~"'1~"''\.JL
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5.1.1 ~~n1';j~\9U\J1LL'U'UtI'a::Lii\J'a::'U'ULL'U'U~~1I11'1'Hi1'lJ... 
Lb'U'ULh~&u~~UULL'U'UB.:I~ll'l·Hjlt1ii~n~ru~bi~J\Jl.J1m'll~~l.J1rufh 5 ~~t'lU 'll~~ntJU~'"WitJfh01lJ.. 

o '" Q .x ~ al <CIt, A I

'l1t11 tI 14 '1JeJ ~~ n1~I'l~J'l~eJUfll1~m~b'll~ LtI m ~tJ~'1JeJ.:I bb u'U u~~b~'\.J~~'U'U LL 'U'UeJ-:!1I11'li!1'\.JVi'Ul1 

ieJfhm~Vlni€l~lt1Lnru.nm~t1~~LijtllvWiiAlv1'!lU IOC €l~~~Vll1.:1 0.67 (1.:1 1.00 ~.:til~Vl~.:IflruJIIllv11'\.J 
" \J \I ", 

m~Pin'l!n ~l'\.Jl'\.J 3 vll'U 1~im~'\.Jmbtl::1t1m~'ll-r'U'll~~i€lfhmllt'l-.l~ltJ"~LBCJ~1'\.J~'l'1~1-.l 4.34, 

9l1';i1.:t 4.34 ~~n1~~~1'l~ €lUfl11lJ~mL~-.l Lil€l L~€l.:t'1J€l.:tLL'U'U'll~~Lij'\.J~~'UUU'U'U~-.l~191~~1t1... 

II 0 

'1JtJfllCl1l1 

",~1'U,,!i1lJ~\j;~l~i'fll (utility) " 
oCII cv dq 1v

1.~ ::'UU~ n1 ~ 'l~ ~ eJUVl~ fll111fl ~€l'U fl"mL~ ~ VI ~" , 
n1~~Vl~€lUm-.lmlJfl11lJVi'eJ-.lm~'1J€l-.lrni-:! ltl 

" 

"".1 .,I.....
2.~::'U'U~ n1~~ ~ u ~"n1 ~Vl ~ ~ €l'UVlllfl11~'!lVl L'OJ tl• 
LoUlh41CJ 

IOC 

0.67 

1.00 

,j'mfl'UeHb'\.J::: 

l\II < 'i, '.~ ..,~!3:~;:., """""'~':~"l:"~ 
, • ~l .~ 

-ri'lm~ii 2 t1~::b~'\.J fl1~LLCJmUti 2 itJ 

-'Ill '1 ::1~~1t1fl11~LVll.J1 ~ ~lJ 
o .1.,1 iJd ... 

-fllm~fl1~Lu~tJtlL '\.J n1~'OJVl~€l'U'1J€l~ 

~::U'Uilfl11~fl~tJ'Ufl~~ Lbm~1~~"9l~-.l911~ 

fll1~Vi'e:l.:tnl~'!le:l~~i-:!1'\.J 
" . .1../ iJd 

fl1mllfl1~Lu"mJL '\.J n1~~lCJ-:!1'\.J~"m1 

VlVl~tlU'1Jtl.:t~::'U'Uilfl11~-UVlb'OJtI LoUlh 

~lCJ 

3.~"n1~V1Vl~tl'U~1~1~,)'!111.'ll1ith::1CJ'!lU1tln1~ 11.00 1 L~~ri'T;h "1.~" VI"'~fhmll 


-W\9Utlll'1nCJm~'1Jtl-:! e:J~tl'U1.~ 

"',;U, .,~. ~.. ," .0;. " .' i(f.-4" -'" ')",<:", ...............,".~ •. .";!l ·V·' :-_ "" _'"7""" r·- ,,~..,.......,,-- ."Y. r-,11-.)', -.-"... ~- '_" " ," ."~':'~'''- . ...,.-., '~~ -: _'~'.~ -~~ 
" 

~5til"l1}~t~luW~~~9·9~1!11tJ1p·.~(f~asibiJitY)~~'';;<;l_~:"':;';:~·t~',;r~::~;:·;·;i·,"1~",;I::?"i!~.{~ :i.l:ltt~,~·.,~ 
4:Utl\1l tltl'1Jtl-:! ~~'Uuilfl1~ b~CJn1i~ltl~lCJ ~~mmL"~ 

d 

~l~L~l 

c/ "5.n1~bL~Vl.:l ~"'1Jtl-:!~::UUlIfl11~~1VlL~1 1.00 

1.006.~::'Uuil~~tl~~VlVl fl11~~tIh 
" 

7.'j'~UuilAiJtln1~1i.:llt1~-UVlb'OJtI 1.00 
" 

":'\'{:." .i ~ " ~; ,~ /C~~:- 7~·f;- '::~:~·-.' ",' :':~-"", ;.v ~ ""_ :.-. _.-:::L.oo.iIi' ,~~;'ri __ ", ,~~- d', f' _>d~ ."~~' ~"- ;. , ~. -.il! ~:~!ii! ,_ :,J!~" -"'X' :-:'\',, -: "lol _ 
: ~h'li.lfl1·nJ~V1a:J1~6ta.i (p' fOP" [ref-,,), i'o' " . '..'" ''''': ..~. ,vI ';;>;1;- . .. k. :;5l '.9!! ...{ ';,F ",'" ~ ~.~~'.' .' ....::e''r ".~~. '",',;, .. ", . '/' - .. '-". '"~,('-~ ,~•. .,... :",..~~ -.'i:(.~ .,' '-!fG'~; ::-:" ~-~'~"-'" "~--",'6i"'" ;'''-''''~"....:,~ .. ~:r:,;~. ,~ 

8. ~::UtJilfl1~bb~\il\l.rrtl\1ltl'Un1~Vl~~tl'Utl~l.:t-UVlb'OJtl fh(1111fll~b\J~CJtlLUtl n1~LL~ Vl~itl\J\tltl .. ... 
m~Vl\il~tlU'!ltl-:!~t'U'U~fll111'!lVlL'OJtl 

9.~ ::'U'Uil n1 ~ nl VI tI Vl LiltlVll1 tI n l'~Vl\il ~ tl'U tl~l-:! r1.00 l-fhmlJm~LtJ~CJtlLiJtI n1~nlV1\J\il~tlVll 
1tlfl1~VlVl~tl'U'1Jtl\l~::uuiifll111LVllIl::~~LVllIl::~lJ 

1O. ~~CJ::Llm1tln1~VlVl~tluilfll1~bVllJ1~~~ 1.00 I ri'lmllfl1~b'll~CJtlbUtl ~::CJ~Llm1t1n1'a 
VlVl~ tl'U'!ltl~ ~~ 'U uii fl11lJ bVllJl ~~lJ 

0 .,../ iJd ..l1.~~n1~Vl~61€ltJfl'H:)Ufl~lILL~~fl~tJ~ltl 1.00 I fl1t:\1l1fl1~bu"Vtlb tl ~"n1~VlVl~tl'UlJ . . 
ml~fl~tlUfl"~~L"'::fl~'U~lt1• 
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" .'!JeJfl1m:u 

12.'i ~ U U ~ 1lJ 1 'i (l ~ '" n 1 'i'VI '" ~ B U 1 ~ VI 'i':) Vl1lJ 1.00 

1\9\mJ'i~~':)1'1• 
13.'i~UU ~1lJ1'i (1 ri1'Ul UJfh fl111H'I1lJ1'i(l'lJeJ'I e:J L.u1 1.00 !,\l'iLtl~EJ'Ufhh "f11'U1UJ" LiJ'Uril':i1 

" 
tl'i~lJ1UJfh~tlu1~"n(J)tl.:)

" 
1.0014.'i~UU ~1lJ1'i(1~'itl j;.Jft n 1 'i'VI "'~tlU LLft ~u'UVin~"• 

n1'i~tlU1vl'"n(J)tl.:)
" 

e:Ji ~EJtl1''Utl'i 4LLm'lJ-ii8f11(11lJ \9\1lJ-iieJ L~'U eJ LL 'U ~'lJB':) e:J V1'i ':)I'lUJl ~ "1 nJ'U~.:) ~"'~lJ~ bb uutl'i~ Lij'U
", " " 

'i~UU LL UUB':)lJ1 m~1'U L~ eJ1~~'VI 'i '1fl UJl~vl'1'UL 'VIi'lL'ULftV~1'i~'ULVlf'l LL"~ n1'i~m'l1'i LLn~ ~Vl'i':) flnJ1~ vl'1'U 

n1 'i ~m~ntl'i ~bii'Ul'l UJm'W'lJ8'1'i~'\..J'Un1'i'VI ",G'1tl'U bL u'Utl-r'U L ~lJ1~ ~1 EJ I'l tllJ~l LVI eJ1"'1'V1~Um 'i1"'~n~~vl'1'U• 
LVlI'lL'ULftV61l'H1'ULVlpmft~n1'i~8G'11'iLL~':)f'lm'i'i~~ 21 'lJB'':)-U~\9\'I1n~n~1tl1~ ~1V1"i L'" mL'\.Jutl'i~ LlJ'U'i~'U'\.J 
LL U'UB.:JlJ1\9\'i~1'Uij~n'l,;ru~tol.:)m'W 4.25.. 
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LL\J\J'htL5jlJ'j;:\J\JL1\J\JD~1J'I9\'jf1'U (standard evaluation) 

Iil~U\l~ 
1~\'h1.di'ilTHU'1;;flf\11lJ~ltJ~ u<i'1~lLi'l~iMml1!J ./ a~l\1~D~~ilI'l~rr\J'lt:~\Jf'\1IlJA\liL~tJ'Il!N 

~h\i~nn~~'" 1I>1uih:al{Ut'I111JA9II\;\J 5 .~.r\.J u'(~~ 
1 \oUI1[J11~ um)~i1\li 
2 \-\lnui1~ UDV 

3 \oUI1Ui1~ ti1lJnfn1 

q "\-IlJ1(Jfi~ Inn 

5 '~1J1!Jli~ lnnVi'1~ 

f11'V'1 4.25 bb'UtJtl~~blj'U~~tJtJbbtJtJ~~1Jl(9l'Hjl'W... 

5.1.2 ~~n1'H;I~1\1aeJtJfl ru.n1'V'1"Ui){j~::tJtJnl~'VI~aeJtJ 

t:-Jnnl~(9l~1\1~B'U~ru.n1y.j"lJB~~~tJ'Um·WI~~€l'UbbtJ'UtJ~'Ub~lJl~vl1CJFI€l1JVhb\JI€l{"1V1~'Un1~1V1Vln~~ 

vll'UbVlFlL-U1~~6'11~6'1'WbVll'1bb~~m~~€l6'11'Hb'\-i~l'1m~~~~ 21 "lJ€l~~~\l"rnPlm~ntl~rurulVl~ y.j'U111~tJfl1y.j~11J 
.. il'" ( 

'" " 
d ...~~tJtJmW1Vl~BtJlJFlru.n1y.j€lCJ 'U~~VltJlJ1nVl~Vl M = 4.95, SO = 0.08) ~lny.j\ll~rulF1rufl1y.j"lJ€l'l~~'UtJ

, '\J' , 

fI1~VlVl~tJ'U1'Wbb~~~vll'U y.j'J11 Flru.fl1y.jvll'LJfldl1Ji1th~LCJ'UU (M = 4.89, SO = 0.19) vll'UFI11lJbU'LJ1tllm'U• 
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fll'H.hhfloU' (M = 5.00,50 = 0.00) ~1'U!'111tJL'VIlJl~~tJ (M = 4.92,50 = 0.14) LL"~~1'U!'111tJrlfl~tl~ (M
" 

=5.00, 50 =0.00) n!'1ru.rnWtlCJlU~~~'UtJln~~~~~ 4 ~1'U 1~CJnt:·mn1~1bf'l~1~"';~~m~1'l 4.35'" , 

" cltJuEJ'Yl,!(1) 

n (%) n (%) n (%) n (%) 

~ltJfl11~ihh::If.1'Uu (M =4.89, SO =0.19) 

l.f11'i~(1l~u\J'1Ju'l'i::UUjjfnl~fl'iuUfl~~J(il1l.J a (0.00) a (0.00) a (0.00) 1 (33.33) 2 (66.67) 

fl11l.J~u'lrn'i'1Ju'l~1.'tlnu 
" 

2.f11'i'ilt1~ltJemn1'iVlVl~uU'Uu~'i::'U'Uiiml~ a (0.00) a (0.00) a (0.00) a (0.00) 3 (100.00) 

iVlLvtJ L-Ul1'1~lt1 

3.~~rn'iVl(1l~u'U~lm'i()~lhJ1-utl'i::1EJ'lJtj1-1J a (0.00) a (0.00) a (0.00) 0(0.00) 3 (100.00) 

rn'i~\l!JtJl"'nEJrn'\'l'lJu'l~~u'Ul~ 
" 

~ltJfl11~LtJ'\Jlt11~tJn1TIhltfl.'ti (M = 5.00, SO =0.00) 

4.~tJ(IlutJ'Uu 'n::u'Uiinl'iL~EJnl-tl''11tJ~1t1 0 (0.00) 0 (0.00) 0(0.00) 0 (0.00) 3 (100.00) 

~::mmL~::'i1(1lL~1 
..5.n1'iLL~Vl'l~~'1Ju'l'i::'U'U~fl11~'i1(1lL'i1 " 0(0.00) a (0.00) 0(0.00) 0 (0.00) 3 (100.00) 

6.'i::1J1Jil~~tJ~'1(1l~fl11l.J~tJ1'1 
" 

7. 'i::1Juiiri1iun1'il-tl''11tJ~i(1lLvtJ
" 

a (0.00) 

a (0.00) 

a (0.00) 

a (0.00) 

a (0.00) 

a (0.00) 

a (0.00) 

0(0.00) 

3 (100.00) 

3 (100.00) 

~ltJI'I11~LVi~1::mJ (M = 4.92, SO =0.14) 
v 

8.nl'iLL~~'1-rrtJ(IlutJnl'iVl~~uU'Uu'l'i::'U1J;j a (0.00) a (0.00) a (0,00) 0(0.00) 3 (100.00) 

fl11l.Ji(1lLvtJ 

9 . f11'ifh'VItJ(1lLi1uVi11tJrn'iYwl~uu'1Ju'l'i::\Ju;j 0(0.00) 0 (0.00) a (0.00) 0(0.00) 3 (100.00) 

mll.JL'VIl.Jl::~~ 

10 . 'i::EJ::n~11tJn1'iVl(1)~uU'Uu'l'i::1J1Jilfl11~ a (0.00) a (0.00) a (0.00) 0(0.00) 3 (100.00) 

LVi~l::~l.J 

11.~l'1nl'i'Yl(1)~uuiifl11l.Jfl'iu'Ufl~l.JLLI'1:: 0(0.00) 0 (0.00) 0(0.00) 1 (33.33) 2 (66.67) 

mu,htJ 

~ltJI'I11l.J~n~il{j (M = 5.00, SO = 0.00) 

12.'i::1J1J~lm'i()~(1)f11'iVl(1)~u1Jl~(Il'i'l(llll.J a (0.00) 0(0.00) 0 (0.00) 0(0.00) 3 (100.00) 

l(ll()tI'i::~'1rl. 
13 . 'i::1J1J~1l.Jl'im.h::mrurilfnll.J~1l.Jl'i() 0 (0.00) a (0.00) a (0.00) 0(0.00) 3 (100.00) 

'Uu'l~'L-ul~u1Jllii'() n~u'l 
" " 

14.'i::1JU~1l.Jl'i()~~tlt:-Jl'1fll'iVl(1l~u1JLLI'1:: 0(0.00) 0 (0.00) 0 (0.00) 0 (0.00) 3 (100.00) 

DtJ~n~~nl'i~u1Jl~()n~u'l
" 

'i1l.J (M =4.95, SO =0.08) 0(0.00) 0 (0.00) 0 (0.00), 2 (4.76) 40 (95.24) 



~1GM. L~Lie't1.IA" 

~1GM.t'~ L~L~~1n\e!

t'C,II1.I.!lL\e!IAt-~ 
" F' :=' 

00'1 

00'1 Gf11Lf1. 
I" ' 

G~Lf1.II1.f1.n. ~ t'Ll!l
" , 

n. 
n.G U:::tfl.t1.c,~::: ~" rtLU!l G~t'Grmn." fl.t'17 

n.uwu,h:::ttC,\e!rtLUL\e!OO'! ~ I" 0 

(t3JeM+jos a4~ o~ Uo!pet3J lleJaAo) 

00'1 n. n. ::: t G ~ rt c, t M. L L.I' f1. 19 f1.!:!-rt» gfl. '1 

G~U\IAt1.n. 
" 

uu~ 

n. 
}GW1(,~rtG\e!n.~nu~Wt'L~II1.:::t 

1\ 

~W.'}GW1t1.@t-Gn.f1.Lt-2-W~1GM.t-~rtLC,le!f1.t:':::tfl.n.n." t-Gn.t-G~'G,?' t'e:,t-tl!l rtL c,le!n.G \::! ~ttl.l)tLU ~r':l 9£"17 t-LLl,l!l 

~" 1\ n. " 
t1.L~(!!lUU\e!t-tlA~t}t-~ 00'1 t-~ L9'O t-L~IA:::t~G )01 t}n.~L!el~fill.!ll nt:':::tfl.tLU~,MUU1t1.Lf':IG~UlArtLljL~G~ 

" " 1\ 1\ 

L~n.M. }GW, c,~rtGle!r\Vf1.Lt-~Wt-L~II1.:::L~~'}GWm@t-Gn.f1.Lt-2-W ~1GM,t-~rtLC,le!t1.t:':::tfl.n.n."t-Gn.r:-G~'G,?' 

t-~'t-tWrtLC,le!n.G~~C,tl!ltLUI:2r':l G~ OZ f1.c,n.L~rtLljL~G~filt~n.GU:::tfl. n.~:::t L filLrtll1.rtLWUf1.1iL~r.WLrt 
n. n. 

f1.Q,:::ruI'\U~~}GWiC,~ rtG \e!n.~ nLt'~Wt-L~II1.:::t~~,}Gw1t1.@t'Gn.nL t-~W ~t@M.t-~rtLc,\e!nt:':::1 rtn.n." 

!',.@W1t.M.rt@\e! 
, '" 

... 
portt@!-tlI.!l~~':::I:2~ LLt-~ n.@\::!l!lIAr.LUn.n.:::r.G !-tl~~~Wt-Gn.~tGM,t-~rtLC,\e!LI'\U ~tLU 

n. n. 
1:2r':l:::I:2" }GWi c,~rtG\e!n.~ f1.Lt-2-U~t-L~II1.:::t~~'}GWm@N~n.f1.Lt-~W~1@M.t-~rtLt\e!f1.t:' :::r.rtn.n."Lf1.ITJl~UU 

~r':l ~"~t t1.~,:::r.fl. Z nQ1@f1.~'L!\tLUt-f1"r:-~ }W~L\'!LrllA~filL\::!:::1:21'}I./)~L\.!rt\e!t-~~L~LI'\U~U,ttl!l~Dn.~~1GM. 
n. n. 

t-~rtLC,\e!LFLU~fl.tLp,r. L U nG~}@ Wi c,~rtG("Jn.~f1.Lt-,e.Wr:-L ~1I1.:::t ~tA1}Gl.I)i ng t-G n.nLt'~W ~1GM. t'~rtLC,("Jn.t:':::trt 
n. n. n. 

n.n." Ln~,~~~~~t-~ }G\!li c,~rtG(,,In.,VnLt-~Wt-L~I!1.:::t\::!~'}G wmgr:-G rmLt'2-W~1GM.r:-~rtLt:.blnt:':::r.rtn.n.ii 

~1~I.!lU:tI)Libib~fl.LI'\U~U,tttl)~D t-Gn. 1Z ~FLUC,tI)\'!i}f'I.i'LL~G~tLU:::l:2i'\'!tA.1t1.~tL~~1:21n.lbltA.1t1.L~:::I'\UX1-Wk-tLU 
n. . n. 

n.kI!1.L~}Gwit~rtG("Jfil t~:::LrtV\., n.kfl.n.n.'mG~l.!llAtLUn.n.:::r.G!-tl ~~~WI:-G n.~1GM.r:-~rtL c,("J LI'\U~fl~~ 

~tI)Lfufu~LfOl.U~U.tttl)~t}t-@n. ! G ~A.!.tt.tI)~t-~1i!.1..1;!@~!.LU:::~11~IA.ml;!!.l..l;!~~1f1.1'"IA.mL~:::A.U~l!l~!.l,U 

n.kIi\L~}@l!l't,~I1@",at,~:::l,111i\mkfl.rtrtim@l;!lw.LLUrtrt::t@lflt:~2-Wt'@ n.(~t@M.t-~rtLt,le!LfOl.U~tLU\2~ Z'g 

mailto:im@l;!lw.LLUrtrt::t
mailto:n.kIi\L~}@l!l't,~I1@",at,~:::l,111i
mailto:tI)Lfufu~LfOl.U~U.tttl)~t}t-@n
mailto:nQ1@f1.~'L!\tLUt-f1"r
http:t1.~,:::r.fl
mailto:1@M.t-~rtLt\e!f1.t
mailto:GWm@N~n.f1.Lt
mailto:n.@\::!l!lIAr.LUn.n
mailto:W1t.M.rt@\e
mailto:Gw1t1.@t'Gn.nL
mailto:GWm@t-Gn.f1.Lt-2-W
mailto:GW1t1.@t-Gn.f1.Lt-2-W


-176

... 0 

'!HH"1m~ IOC 

1.00 

8 . n1~1offfl1~YfvhOYl1~1'U~l'u(Jh~ ~ ~~'Wm~ ~f1tiltl~ 1.00 

'Utl~~~'U'U 

9.f'il FI 'W vi ~ 1 off jj fl11 ~ ~~ ~ 'U 5n'U 

Lf)~tl~jjtl (tools) 

o I t.I II ~ 
1O. ~1LL'VI'N'Utl~'Utlfl11~'U'U'VI'U1\1m 'Wtl 

iJtl'UoUtJ~"
'IJ 

l1.n 1 ~ LL ~ ~ L~ tl'l.J ~ ('11 'U ~ i 1 rh ~ ~ 

~1Lil'Uf11~tl~htl~ 
" 

qU ..., ""* 
12. f11 ~ ~ 'U tl fl11 ~ LL \I ~ L~ tl 'U f) 11 ~ 

~ ~'W"1~ v111'IX~1~1~t'l1off'l1'U~:::'U'U1~ 

14.n1~LL~~HA11f1~'l1'V1lJ (new 

features) ~1tJI'i'1v~1'lLL"~oUtl~~Yl"1~ 

Vl11~rnotl'l1'ULoU1h f11~'Vi1'l1'U'Utl'l~~'U'U 
'IJ 

1~~~'U 

16.oUtlfl1 1~'1il m 'VI ~tl'U 'U'VI U1 \I tl 'Vi11'IX 

moff~1'ULoU11\1m ~'Vi1'l1'U'U tl 'l~ ~'U'U1~~ 
'IJ 
, " 

~'l:U'U 

lJ1n 

mn 
, 

'l1lJ 

o I '-I IJ' 

LL'VI'Ufl111 'U~LLtH 

-m~1offAT'l1 ~~~'Ut5tl'LJ 
o I .., .., ~ 

LL'VI'Uf)111 ~~'W'Uli 

1.00 f) 1 ~ 1 off fl1 "h f) 1 ~ 

tl-r'UU~'l LL'VI'UA1i1• 
tl-r'UU1'l 

• .1"" iJd1.00 -f'l1m~m~Lu"lJ'UL 'U 

f11 ~ LL ~ 'l L ~ tl 'U ~ r11 'U ~ 

'Uru~n1~'l~1Lil'Uf11~ 

-f) 1 ~ 1 off ri' 1 i 1 f) 1 ~ 

tl -r 'U tl ~ 'l LL 'VI 'U A 1 i 1 • 
tl-r'UU~'l• 

1.00 fl1 ~ 1off 1"11 i 1 f) 1 ~ 

U-r 'U U1 'l LL 'VI 'U A 1 i 1 

U-r'UU~'l• 

0.67 

1.00 

1.00 

1.00 
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RI 0 

"llBfl1cn~ 
o .., ~ 

fl1 fl •WIi'ViVl IOC oUelL6f'WiltL\I:: 

m-&'~1'WL-li1h~~'IJ'lJl~~~'W 
" 

. F;~1~a~~~-iCl'tl8~~::,'lJU~G~~t~M' c;p~bi1ities)-~ ;, ~1 , 
,,:. 
.' 

.'" 
~~.~ 

;.,:;:~ 

,-,~~. ,~t.r~~, ,:~l J~ .'.. ~~~ 
, "'·;:~·l'.)f ,(:"{i;';S.;'to :""'4 IS

T,:.'" '_ " J."'.,~~~; '~ 

18 , m1lJL~1~~'IJ'U (speed) -&'1 
d 

L~l 1.00 ' 

19.m1lJfl~~ (reliability) 1'Wn1~'1hnw I 
'U e)~'j~'IJ'IJ 

'Uf)V'I~eJ~ , ..I .. 
'W1L'lleJCleJ 1.00 I -fl1mlJfll~LtJ~tilJLtJ'W 

, ..I .. 1
"fll1lJ'W1L'IleHHl 'Wf)1~ 

Vi1~1'W"lle:H~~'U'U " 

..11""1'LYle) 'VlL'U1 '1~1ti Lbft:: 
v ~ 0 v ~ 

?ltl~flfteJ~ mJfl1~ ruf'lV'lVl 

~, '1 col ..,
- b lJ bb 'U v L f) ti 1 f) 'IJ 

" fi1flru~w;i~~ 2 fi1 , 

20. m1lJ()f)l'i'eJ~1'Wf)1~vl1 ~l'W"lla~'j:::'Uu
" 

~~V'lft11i'1 LblJ'Wfh 1.00 

e:J1 ~mJ -rutJ ~~ bbm"ll-lia fi1mlJ 111 1 lJ-li m?l'Umb 'W:::'U eJ~ ~\on ~ fl rul ~ v1 f),r'W~ ~?I~1~ bb 'IJ'IJtJ~:: Lij'W1'l11lJ 
'" 'U " 

.w~V'ltll '1m-&'~1'W'U eJ~ ~'W L\91 e)~LvJ?I 'j:::VI11~m-li,n'WIl'lJl'leJlJVll b(Jl tl~11.'W~:: 'IJ'IJn1 ~VI~?la'IJ bb'IJ'IJtJ'l''IJ LVllJ1~~1 f.J 
" " 

l'leJlJ~l L\91eJ~~lV1-r'IJn1~l~~f)~~l'hUL 'I'll'll 'W1ftEl?ll~?I ''WL 'I'If'l LLft :::f)1~~eJ?l1'j LL~~P1(J\'1~~~~ 21 'UeJ~ ij~(J\ 
tTf) PI f)~1 tJ~qjqj1 \911 ~~1VfiJ ~\91,:rfl~mntJ~::: bD'W Fi11lJ-W'l~ tll '1 ~eJ ~ :::'IJ'IJ n1'jVl~aeJ'lJVI"'~ '11 m?l~vi'Wf)1~vh 
bL'IJ 'lJaeJ'IJ LIi'I f.J bb'IJ'IJtl ~~ LD'U fl11lJ-W~~ e:J1'1 mif~ 1'W'U eJ'IB'WL\91 eJ{ LvJ?I~ :::VI';h~ rn.u~1'W tl'IJfl tllJ~l b\91tl {1'U ~:::'U'IJ 

" " 
f)1~'I'I~atl'IJLL?lIi'I~I'i'~[lTW 4.26 ' 
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ulIlIlJmilu fll1lH1 ~l'l /) t~qlW1U'IJ tl~0UlViIlf(vini~1111~~1 tI"'lHl1J ADlJW1lVlDi 

(user satisfaction of the human·computer interface) 

1I111u~~ : '!Iiilfl:nli~n'\I\I~ €' ~1~ft11UAAI\\\lua~l4n1 ~~ 
"'~lsmlt1!l\Ul1fl'il Ill'iU123 4 S 6 7 

5.2.2 C.J ~n1":ifilm~n A'J11JW{l'Wel1~"lJe){1en.u~ij ~ el":i::'U'Un1":i'V1~~;e)'U
" 

~1 ~CJ Pi f1'I~1m l1JYi-!lYW1~'U€J':) rn.;r~ii~m~'U'U n1 ":iVl ~"H)'U bb 'U'U\H''U b'v'!1Jl ~~d CJfl€J~-W1 bll B1al'v'!-r'U 
~ u 

n1":i1Vl-Xn~~~l'WbVlfllU16'1~6'll":i6'lUb'V1~bb"~n1":i~m~1":ibbiA-!l~m":i":i~~ 21 'lJel-!l \j~lIUn~n~1tJ~qJqJ111~ 
n'U\j~lIunPin~16'11CJ~-!lfllJP\1~1I1 bb"~~lCJ1VlEJ1P\1~1I1 ~1U1'W 217 flU bbU':)bU'W'lJ1CJ ~lU1'W 104 flU (~BCJ 

"~ 47.93) bb"~'v'!~':) ~l'WTU 113 flU (~BCJ"~ 52.07) 'W'U111~CJm'YfnlJ \j~lIun~f)~liifl11lJYi{l'Welh 



~~~'\.n.nn~eJ~~UUn1~Vl~?leJU (M = 5.63, SO 
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= 0.76) ~..jiJej~m';j1Lfl11~~~..j1'l1~1'l 4.37 'UeJmnndv'l 

~i

I 
! 
i 
I 

I 

'I'-l\.r:h iJ~~,rn~m~1iJrrmJ~..j'l'-leJliJ';j~~'\.JlJ1nviB';j~'\.J'\.Jm';jVltil?leJ'\.J~1'Um'l'-l';j1lJ"UtJ'l';j~U'\.J (M = 5.66, SO = 

0.85) ~111~B"UtJ'l~~'U'U (M = 5.72, SO = 0.82) n1';jL1EJ'U~"UtJ'len-linu (M = 5.65, SO = 0.85) LL~~ 
" " 

fl'JllJG'l1lJl';jrl'UtJ'l~~U'U (M =5.72, SO = 0.89) LL~~f1eJ'UoUl'l~'l'l'-leJ1~vitJ';j~u'Un1~'Vltil?leJ'U~1'Ui'h~'I'-l'l-1LL~~ 

) "Q '" • I 'i' 1'" d..., 4 1"?ll';j?l'ULVl!"l';i~'UU (M = 5.47, SO = 0.94 c.J1OJmLum.m~~CJ "uf'l1LO~CJ'Utl'l';j~~Uf'l~LL'U'Ufl11lJ'I'-l..j'l'-lB OJL'YICJ'U 
" 

n'\.JLnru"'n1~LLoJ~m1lJ~lJ1EJ ~'liJLf1ru'Vln1~LLoJ~f'l11lJVllJ1EJfl'J1lJ~'l'l'-ltlh ~'l{j' <'-l'Y"11lJ 1'1"1?1~€l1~, 2539) 

.. ~'4 1 d1.00 - 1.50 ~lJ1CJrI~ ~lJ'I'-l'l'l'-leJ \JlJ1nVl~~ 

1.51 - 2.50 ~lJ1CJ~..j hj~'l'l'-ltJliJlJlf1 

2.51 - 3.50 ~lJ1CJ~~ r;tl'UoU1'l1~~'l'l'-ltlh 

3.51 - 4.50 ~lJ1CJ~'l LOWl 

4.51 - 5.50 ~l-J1CJ~'l f1tl'UoUl'loW'I'I'-leJh 

5.51 - 6.50 ~lJ1CJ~'l oW'I'I'-ltlliJlJln 

.. '" 1 d6.51 - 7.00 ~lJ1l:JtI'l 'I'-l'l'l'-ltJ ~lJlnVl~~ 

~ '" 1 n"d...m~1'1 4.37 c.J~n1~ n~1f'l11lJ'I'-l'l'l'-leJ ~'UB'lc.J "11V1lJ~m~'Uum';jVl~?ltl'\.J
" 

2 3 4 5 6 7 

~1!Jn1~ n (%) n(%) n (%) n (%) n (%) n (%) n (%) 

I11W~1lJ"IW~::UU (M ~ 5.66, SO ~ 0.85) 

1 . \ln«lJ~ucr1UJl1W~1lJl'itm:Uu 0(0.00) 1 (0.46) 9 (4.15) 20 (9.22) 53 (24.42) 83 (38.25) 51 (23.50) 

2 . fl11lJf'11~'\oI1~l'im:;uu1uI11W~1lJ 1 (0.46) 1 (0.46) 4 (1.84) 2401.06) 62 (28.57) 68 (31.34) 57 (26.27) 

3.fl11lJ1i1I1uh1umW~1lJl'itl~:;UU 0(0.00) 3 (1.38) 5 (2.30) 21 (9.68) 63 (29.03) 69 (31.80) 56 (25.81) 

VnJ1\l'il",H'i::UU (M = 5.72, SO = 0.82) 

4~\l~uU~tl~ftlf'111lJ~n:; 0(0.00) 1 (0.46) 3 (1.38) 18 (8.29) 63 (29.03) 69 (31.80) 63 (29.03) 

ri1utb:;ntluI'i1~ '1 uU'I-Ilh\itl 

5m~H~1U~tl~Lf'1~tl~jjtlI'i1~ '1 UU 0(0.00) 1 (0.46) 3 (1.38) 30 (13.82) 63 (29.03) 66 (30.41) 54 (24.88) 

W.J1\itl 

6.01 ~~~ m~111~I1ULy!I'IUU'\oI,J'1\itl 0(0.00) 0(0.00) 3 (1.38) 2802.90) 58 (26.73) 68 (31.34) 60 (27.65) 

7.~1«un1~~I1~~n1w~n:; 0(0.00) 0(0.00) 3 (1.38) 21 (9 .68) 54 (24.88) 83 (38.25) 56 (25.81) 

ri1u\l~::ntluI'i1~ '1 UU'\oI,J'1\itl 

fi1fi'w~un::"1'l"ULVlf'I'l::tJ1.J (M = 5.47, SO ~ 0.94) 

8 . m~Hr11I'1WvlLOW1::1Uri1U1'i1~ '1 1 (0.46) 4 (1.84) 15 (6.91) 28 (12.90) 42 09.35) 75 (34.56) 52 (23.96) 

~tl~~::UU 

9.rhl'lW vl~1-b'jj fl'l 1m\W,rU 5flU o (0.00) 2 (0.92) 10 (4.61) 2300.60) 62 (28.57) 68 (31.34) 52 (23.96) 

Lf'1~tl~jjtl 
10 . W1~'\oI1i~'lJtl ~ftlf'111lJUU'v1,J'1\itl 0(0.00) 1 (0.46) 2 (0.92) 15 (6.91) 42 (19.35) 88 (40.55) 69 (31.80) 

.I U ~ LWtl tlU'lJtll;j<l 

11.n1'LL~~L~m.J"Cl1U:;'lJru::n1"~ 1 (0.46) 4 (1.84) 10 (4.61) 30 (13.82) 60 (27.65) 75 (34.56) 37 (17.05) 

~1Lijum' 

12.n1~ ii-Utl f'11 1lJ U~~ b~ tJ U m 1 lJ 7 (3.23) 15 (6.91) 24 (11.06) 31 (14.29) 32 (14.75) 57 (26.27) 51 (23.50) 

1j~Vln1~ vh1..x111lJ1~(11i~1'IJ'::UtJ 

M~1!J~U 
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2 3 4 5 6 7 

,1Vfl1'i n(%) n (%) n (%) n(%) n (%) n (%) n (%) 

n1'iL~VUl~il~«ti~1U (M = 5.65,50 = 0 .~5) 

13.m ob'~1\H'I1lJl'iC\L:jV1.J1n,.~lob'~1 \J 
" " 

0(0.00) 0(0.00) 4 (1.84) 13 (5.99) 51 (23.50) 84 (38.71) 65 (29.95) 

LL"~ fl1 'ivi1~1\J'U il~'i~\J\J1li'1VIIlU Lil ~ 

14.fll 'i LL"~ HA 111'l 'i ~hnJIIi'1 EJ 0(0.00) 1 (0.46) 2 (0.92) 26 (11.98) 56 (25.81) 81 (37.33) 51 (23.50) 

9l1ilril~LL,,::'liil~~Yi"1~ vi1hi' 
t!l-ff~1\JL-Ull\1fl1'ivi1~11.J'Uil~'i::\J\J111i' 
Q~ 
~'U\J 

15.t!li~1\J"llJ11 mi1~il LL":: n1 'ilob' 0(0.00) 2 (0.92) 7 (3.23) 23 (10.60) 66 (30.41) 68 (31.34) 51 (23.50) 

~lUf'ili~~l~ 'l 'Uil~1~\J\J1~ 
16.'liilI'l11lJ'Ii.1VLVI ~il \J UVltJl\1il vi1 1.(0.46) 1 (OA6) 3 (1.38) 25 (11.52) 64 (29.49) 85 (39.17) 38 (17.51) 

1~0i~lUL'lil1\J fllHhn\J'Uil~ 
1::\J\J1~~~~il'u 
17.fi1~LL\1~lufl1'iH~ltJ1::\Jvvil1~ 1 (0.46) 5 (2.30) 9 (4.15) 24 (11 .06) 60 (27.65) 63 (29.03) 55 (25.35) 

o-ff~ltJL-Ul1\1'i::\J\JM~il'tJ 
f\11lJal'mt1~il~'i::\J\J (M =5.72 ,50 = 0.89) 

18 . l'l'lllJL~11::\J\J 0(0.00) 2 (0.92) 8 (3.69) 12 (5.53) 41 (18.89) 67 (30.88) 87 (40.09) 

19 . 1'l11lJl'l~LIi' tJI'lnl1Ufl1 'i'lh ~1 \J 0(0.00) 2 (0.92) 10 (4.61) 23 (10.60) 62 (28.57) 68 (31.34) 52 (23.96) 

'Uil~1::V\J 

20.1'l11lJ Qn~il~1\Jfl1'ivi1~ltJ'U il ~ 0(0.00) 2 (0.92) 8 (3.69) 19 (8.76) 66 (30.41) 64 (29.49) 58 (26.73) 

'i ::\J1.J 

'i111 (M = 5.63,50 = 0.76) 12 (0.28) 48 (1.11) 142 (3.27) 454 (10.46) 1120 (25.81) 1449 (33.39) 1115 (25.69) 



.,j 
'U'VI'VI 5 

!;\';iU f.l~n1';i1..ij~ B.nU';i1~ f.l~ bb~::.uB b!;\UB bbU:: 
~ 

n1~l~m~e:J-:J" ~~'U'Un1~'VIIiIG1e:J'Ubb'U\JtJ1\JbVllJl~Ji'1ClAe:JlJ~'·mreJ{~lV1-r'Un1~11i1~fl~:::~h'!.H 'VIAL'1.11~~ 

~l~fl'Ub'VIf'1bb~:::n1~~mn~bb~-:Jf'1\Pll~~'i!I~ 21 'lJtl-:JU~\9l,rflPifl~ltJ~'1!'1!l\9l~" iJ1\9l~tJ~:::G'I-:JAfl1~1~Cl 3 itl 

11i1bbn (1) b~tJ~~'Ule:J~AtJ~~fl€l'U1'Ufl1~11i1~fl'i!l:::1i11'Ub 'VIAL'1.11"8G'1l'H''Ub'VIf'1bb'':::fl1~~€lG'll'm~~Plm~~'i!I~ 21 

'lJ€l~ ii~ \Pl '11n Pi fl ~ltJ'i '1! '1! 1I'l ~ (2) L~m~~'U lifJ G'I€l'U~1V1-r'U ~1iIv11 A~~ oUe:JG'I €l'U11iI~fl~~Ji'1'1.1 b'VI Al '1.11" ~ 
.d , .J .. ~ '" ~ • I'" "" ( ) ..I OJ

G'll~fI'Ub'VIf'1bb"~fl1~G'le:JG'll~bbVI~f'1\Pl1~~~'VI 21 'lJ€l~'U~\Pl'Uflt"lfl'i!ll u~'1!'1!ll'l~ bb"::: 3 L'I"le:J'I"l~'U1Lb~~\Pl~1~G'ltl'U 

Arum'l"l'lJ€l~~~'U'U fl1~'VIIiIG'ltl'UbL'U'UtJ~'UL Vim :::Ji'1 ClA€llJ~l LI'l€l{~1V1-r'Ufl1~1Ii1Vln~~Ji'1'Ub 'VIAL'1.11",~G'll~G'I'U b'VIf'1• 
bb"':::fll~~e:JG'll~bb~-:Jf'1\Pl1~1'i!1~ 21 'lJ€l~ii~\Pl'l1flPin~ltJ'iqJ'1!l\Pl~ lIi1Cll'llbii'Un1~i~ClbiJ'U 5 1~Cl::: ~~ 
~lEm:::b5Clliltii€l1tJ-d' 

1~Cl~~ 1 fl1~~~'UleJ~A'J~~neJ'U1'Ufl1~1Vl~fl'\1:::1i11'Ub 'VIAL'1.1l"'V"'l~G'I'Jb'VIPlbL"~fll~~m'l~bL~~ 

f'1 m 1~~~ 21 'lJ €l~ii~ l'l'l1flPi n~ltJ1ru(\J1I'l~ ~i~Cl~~ bfl11:::thb"::: iiClll.m~AtJ~::: fl€l'Un1~1VlVlfl~~1i11'U 
'" '" " 

b'VIAL'1.1 1"8G'11~G'I'U b'VIl'1bb"'~ fl1~~fJfl1~bb~~ f'1\Pl1~~~~ 21 'lJeHii~l'l,rflPin~ltJ1'1!qJl\9l1 ~1 me:JnG'l11LL"'~ 
..... .J.J "~1.1 1 '.1 'i 1"" • .¥ ..J"~l'Ul\lCl'VIbflCJ1'lJ€l~'VI~ 'Uu~:::b'VIf'1 'VImm~m~u1~L'VIPI ~IiICl 'lJfl1~1bA11~VlL'UtJVll fl'JllJ(l bL"':::~€lCl"~ 

d Q.I'" tJ' cJ V IV '" <) CIt ~QJ II' 

~~Cl~'VI 2 fl1~'I"l~'U1'lJe:JG'l€l'Ubb"~A"~'lJtJG'ltJ'Ub'I"ltl1Vl'VIfl~~lill'UL 'VIA b'U b"Clfll1G'1'Ub'VIPl LL":::fl11"tl"'1~ 

bL~~Plm~~~~ 21 'lJe:J~ii~\Pl,rflPin'i!lltJ1'1!qJl\9l~ tJ~~'lllm1-:ijCl fitl ii~\Pl'l1nPin~11~~'UtJ'iqJqJl\9l7':Jlfl 

flmU'U€lIil:wPin~1'Utl-.1-r~'U1m~'ltJ1~L'VIPI ~1'U1'U~-:J~'U 1,422,254 A'U ~lmjl~i~f.I1Ii1bLn ii~\Pl,rnPifl'i!l1, .. 
~:::~'UtJ1'1!'1!1\Pl~\l1 nflmu'W~IiI:wPin'i!ll'lJtl~-r~'Ul"1'Ufl1-:J L'VI'I"llJ'V!l'Um -;jl'Ul'U~-:J~'U 1,672 A'U 1Ii1lJl\lln~lJ 
b~e:Jnfll'lJli'lJl \lln~'U~~ L~€l flG'lm1J'UfJ,IillJM fl~l LLG'l:::u~\Pl'l1nPin~11'ULL~ ":::fll'll11'll1 1iii CJfl1'V!'UIil~l'Ul'U 

M1tl~1~i~Cl1'Ubb~":::G'll'lJl1'll1 \9l1:W"'1iI~1'U':J'i~'lJtl~tJ~~'lllml-:ijf.l 

fl1~~lbii'Ufl1~l-:ijCl1'U~:::Cl~~ 2 ij 5 ~'U\PlfJ'U 11i1LLr1 (1) ~1 bii'Ufl1~-:ijliltJ~:::'ll:WL~€l11~ LLt:.J'U~lV1-r'Ufl1~, 

fI~l~bL'U'U1Ii1Vln~:::1i11'Ub 'VIAL'U1"8G'11~G1'Ub'VIP1LL"~fl1~~e:Jm~bb~~Plm11~~ 21 'lJtl~U~I'l'l1nPin~ltJ'iqJ'1!1\Jl7 

n'Um~lJ nTH~'11:Wfl~1~ bb'U'U11i1 (2) ~1bu'Unl'~11m1lJoUtlfltJ'U\llnm~lJfl1~ b~tJl'll bii'Ufl1~l'1"lln~tJ-r'UtJ~~" , 
bLm'lJoU€l fltl'U bb,,~-:ijlil'lllilb ,j'tJ~I'i''U~l'V!~'U ~~1~~'VI~ ~ fH1Jl~ml \lG'le:J'UA11lJG'ltlVlA~tl~'lJtl~itlfhm:Wbb~~ 

" " "" 
€l~AtJ~:::n€l'U1'Ufl111\p) (3) tJ-r'UtJ~.:J bbm'lJiJ€lG'le:J'U\9l1lJiJmG'l'WmL'U~'lJtJ~~'VI1.:Jflru1~ (4) m1\lG'lB'UArum'l"l 

" '" '" " 
'UeHoUfJG'ltJ'Uvi11i1\l1 nm~'VIVl~ e:J~1i LL"~ (5) Alii b~tJ noUe:J~e:J'U~iJflruJll'W b~e:J~Vl LO'U LiJl~~~'U'Ufl"'~oUtJG'ltl'U 
bA~€l-:JiJfJl-:ijCl iJ 2 tJ~~bJl'V1 11i1bLn bL 'U\JtJ~::: LlJ'Ufl11:WG'ltlIilAiKtl~~~VI'"h.:joUtlr\'lmlJn'Utl~AtJ1~ntJ'U1 'U fl1~11il 

LL,,:m'U'U1\p)~n~:::~1'Ub 'VIAl'U1"~G'l1'SG'I'UL'VIPlbb":m1~~tJG'l1'Sbbvi.:Jf'11'l1~'S~vi 21 'lJtl.:Jii~\9l'l1nPin~lmqJ'1!11'l7 

fl111 bfl'S1:::~iJ€llJ"1'U'S~ CJ:::~ 2 Lb U~ bU'U 5 ~1'U 11i1Lbn (1) fl1~ibfl'S1:::~fhG'l(\9i'U11CJ1CJ 11i1bLrl 
" 

A1LQ~CJ A1f1.:JG'l1iI fh~1G'1\il 611'UL~f.I~L'U'Umm~1'U'/J€l.:JA~bb'U'UG'le:J'U (2) fl1'SlbA~1:::";fhfl'J1lJm.:J\PlllJLde:JVll 
\J '" cd 

http:bb~::.uB
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l~CJ1olfvi''1li1frnlJ?ltl~fl~B'l'i~vrh'l-iltl?lB'U n'U~\illj\)'VtlJltJ'lJtl'l fl1'il~ (IOC) (3) fl1'il ~m1~t.1A1Al1lJ ~~V\)'Utl'l, , 

LL'U'Ullill~CJ1olf~m KR20 (4) m'ilLA'il~,,;~rumYi'lJtl,:jolftl?ltl'Ul'lllJVl~"cl~nl'Wl~~B'ULL'UU~,:jL~lJ 1tilLLrl AlllJ 

CJl n bL(l~ 'Ehul~-;i1 m.m Lb(l~ (5) fl1'il bfl'il~t.1flru.ll1Yi'lJB\)-ilB~tJUI'l1lJVlq"cl~ m'jtl'IeJ'U~'UtJ-!I-iltJ~tJ'U 1tilbbrl 

fl1'i\J1'U L VivuolftJ?ltlU m'i b'IJ~tJ'U LViCJUfl1llJ~tl~A~B'lmllJn~'U'U€J.:JLlJ LIil(lfl1'il'ltJU~'U€J.:J-iI€J~€J'U bL U'U 1PL, 

2PL LL(l~ 3PL LL6l~ m'i L'IJ~tJ'U L VitJUfll1lJ?ltllil fl~B'l fl(llJfl~'U'l.I€J\)LlJ LIil(l fl1'iW€l'U~'UB.:J-ilB?ltlUbtlflili1 bb~~ 

LlJ LIil6l fl1'i I'l tlU~'Utl'l-ilB~ tl 'U"tI'1ii ~ 

'i~ tJ~~ 3 fl1 'i~~'U1~~'U'U fl1'iVlIil?ltlULb'U'U'l.J1'U L'VtlJl~till vfl€JlJvh LI'l€J~~1'V11'Unl"~1\i1\1fl"cl~till'U 

bVlflL 'UL(l V?ll 'i?l'UbVlPl Lb(l ~ fl1~~€J?ll'i bb lA'lPl m'i'i"cl~ 21 '1Jtl'ltj~l'l~nPi fl"cl1'll1qJqJll'l~ ~1~CJ\ih L tj'U fll'i 

tl tl fl bb 'U'UL 'll'iLLmlJ fl€JlJ~1 bl'l B{'VI~'l ~l n~1til-il€J?I tl'U~iifl,ru.fl1YiL-ill A~'l-il€J6Hl'U Llil tJLbtl'l fl1'i1ii1 L tj'U.:Jl 'U 

BelfldJ'U 4 ~1'U ltilbbrl (1) fl1~i:'l'lVl~bDtJ'U (2) fl1'i?l~l'l'1llilolftJ?ltl'U (3) fl1'iVl~?ltl'U bb6l~ (4) fl1'i'iltJ.:Jl'We.m , 
d;ll db" ,fl1'iVlIil?lB'U ~'l-W~'Ul'i~'U'UlIilCJ1oV.fl1"cl1 PHP b'UB'l~l flb u'W'i~'U'Ufl1~VlIil?ltl'UVl?l1lJl'ifl '1l'll'Ut:.Il'W~~'UU 

tlB'UlmJ 

'i~ V~~ 4 fl1 'i'l1l 'i ~'U~ fl1 'iVlIil?l B'U LL U'IJ\J1'U L 'VtlJ1~ till tJA BlJ~l bl'l tl ~~1'Vt-ru fl1 'il\i1\1 n "cl~till 'U 

bVlAL'UL(lV?I l'i?l'ULVlPl bL6l~fll~~tl?ll'ibblA'lPlm'i'i"cl~ 21 '1JB'ltj~l'l~nPin"cll'I.J1qJqJll'l~ 1'l.JVlIil6l€J.:Jboff t1l1mh.:J 

l~tJ AtJ tj~I'l'i~vl'U'll1qJqJll'l~~lCJ~'lfllJPl1?11'l{ bb6l~?llCJ1VlCJ1P11?1I'l{ .ff'UtJ~ 3 -;il'U1'W 217 fl'U Lfl~B'liltl 
l~CJ Atl 'i~'U'U fl1'iVlIil~e)'U bb'lJ'U'll1'Ub'VtlJl~v11VfltJlJYl1 bI'lB~~1"v'1'Um'illil-nn"cl~v1l'ULVlAL'UL(lV?l1'i?l'WLVlI'I 

LL(l~ fl1'i~tl?ll'i Lb lA.:JPlI'l1'i~"clvi 21 'Utl.:Jtj~l'l..rflPifl"cll'll1qJqJ11'l~ 1 'Ufl1'j bn'U'i1m1lJ-iI€J\j6l 1111 tl ~l\)l~tJ~~~€J,:j 
oCII d d d "tI 1.1 Q.I I CY .c:.I b 

6l.:JVl~ L'U tJ'U fl1 'iVlIi'I?l€J'U b"tI€J mB ml tJ61~ bBVIil bfl CJ1 flU~ b 'Ill 'i'U fl1'iVlIil?l tl'U ntl'Wfl1'iVlIil~BU blil CJlJL1m 'W fl1 'i 

Vl~?ltlU~\)~'W 1 i1LlJ.:J b~tl 1111 B~l'll~CJ'Vi'rm'U'U?I tlU b?l~~Lb~1 L'll'ibbmlJfl1'jVlIil?l€l'U~ ~ b~'UmL'U'U'll'i~ LiJ'U 

fl11lJVi.:JYi€lb~moV\)1'U'1J B'l8'U b I'lB{ b~?I 'i~'Vt1l\)moff.:JTU flU AtllJYl1 bl'l Bn~1'i'1 tl~1\)1~CJ'I.J~~ biJ'Ufl11lJVi'l"tltlb~ 
~ ~ 

~€I'i~U'Ufl1'iVlIil~€JU ~l mr'U~'l ~lV'l1'U~i:'l fl1'iVlIil?ltlU 1 LA'il~t.1olfBlJi:'lLIilCJboff?l~~ L:a.:J'U'j'iCJ1CJ 11i1LLrl A11lJ~ 
~ 

~mm~ fhbU~m(l'1Jflrul'l ~1'UL-dCJ'lb'U'UlJ1I'l'ivl'U Al~'l?llil Al~l?11il "'lJ'll'i~~Vltfl1'im~~1CJ fl1llJLU bb(l~
~ \J" , 

fl11lJL~'l 'j1lJ~'lH?I~~VlIi'I?ltl'UVi~1'Vt-ruI'i'1B~1.:J 2 n~lJ ~b\J'W8?1'j~~€Jn'U (t-test for independent 

samples) 

'i~CJ~~ 5 fl1'im1 ~?ltl'U flru.ll1Yi'i~'U'U fl1'iVlIil?ltlU LL'U'U'll-r'U b'VtlJl~v11CJA tllJYl1 bl'ltl{~1'Vt1'Ufl1'ilIil• 
\1fl"cl~1i11'U LVlAl'W161 ~?l1'j?l'UbVlPl LL(l~ fl1'i~tl?ll'i LL lA.:JPlm'i'i"cl~ 21 'Utl'ltj~l'l..rnPin"cll'I.J1qJqJlt>l~ 0~-iltl\j" 

LL U.:J bU'U 2 n~lJ lli1bLrl ~Vl'i'lflru1~L~-iI€JlJ(l~1'Vt-rUfl1'jm1~?I €JUArufl1Yi'lJ€J'l'i~'U'Ufl1 'jVlIil?l€J'U LL61~ tj~ I'l , '\I'" \J , 

'i~ vlU 'll1rurult>l~~1'Vt-r'U fl1 'j Pi n"cl1fl11lJVi.:J"tI€lL~'lJ€J\)moV~il ~€J'i~U'U fl1'jVlIil?l€J'U~.:J LU'U milJL~ CJ1 n'U 1111 €I til\)
III Q.J \J , 

i~tJ~Vl\il61B'lH'j~'UU fl1'iVl ~?lB'U bfl~€J.:Jiltl1 ~V fi€J bb'U'U'll'j~ LiJ'U'j~'U'U LL'U'UB.:JlJl mvl'U ij~n"clru~ b U'UlJl m ... 

ii~fl"clru~ L U'UlJl m-;il LL'Un fl11lJ'VIlJl CJ 7 'i~vi''U Ln'U'j1'U'i1lJ-iltl\ji:'lLliltJ1~~Vl'j.:J ~ rul~'ll~~ LiJ'U~ ru.fl1Yi'lJtl\) 

~~uu fl1 'iVl ~?I tltlhWLoff LL 'U'U 'll ~ ~ biJ 'U'i ~U'U bb 'lJ'U B'llJ1 mv1'U LL"~b~tj~ t>l~Vl\i)(l €I.:Jb-U'i ~U'U fl1'jVlIil~tl'U.. 
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'lh~bilum1lJ¥i.:J'I"ltl1~ ~tl~~\J'um~V1\?1~tlUb(il CJ1ibb'lJ'lHh~ biJUA11lJ¥i.:J'I"ltl1~rrti.:J1U'Utl.:J~'Ubl'ltl1L~~~~vrh.:J 

rni'l1Un'lJ A tllJ vh bl'ltl1i bA~1 ~~i'i)lJ"1(ilCJm ~A1'Ul rufh~'lJ-Wm1lJ~tl(ilA~tl.:J~~vd1'l-if tl?ftl'lJ n'lJ~(ilti.:JVllJ1 CJ 
'U \I , • 

'1Jtl'ln1~l(il (IOC) bb(;\~?f(1~b'8'l'U~~tI1CJ 1~bbri Al1lJ~ ~tlCJ(;\~ fi1LQ~m(;\'UArul'l bb(;\~G11'UL~CJ'lb'U'UlJ11'l~~1U
'" 

~~'tJ~6'lnl~1~t:J• 

~.mn1~l~CJ?f~'tJdJu 5 U~~L~U I'l1lJ~~CJ~n1w11LUUm~l~tJ MLLri (1) O1~W~'U1tl.:JflU~~ntl'U1u, 

n1~1(il'l-1n'lj~~1'UL'VIA1 U hI fj?f1~?f\.lbYlf! bbG'l~ n1~~eJ?l1~Lbvi'lf!m~~'lj~ 21 ·'Utl.:Ju~l'lunP1n'\31U~qjqj11'l~ 
v i.I '" .d QJ"" " 1 1 CII d,d4V

2) n1~'I"lI'lJU1'Utl?ltl'U bL(;\~AG'l.:J'Utl?ftlU b'I"lil1(il'VIn'lj~ti11UL'VIA 'U m.J~1~~Ub'VIf! LL(;\~ m~~tl?f1~bb'VI.:Jf'1m~~'\3'V1 

21 'Utl'lU~l'lufwln'lj1u~qj'Y11'l~ (3) O1~W~'U1~~'U'Um~YI\?I?I eJ'ULL'U'UU-r'UbVllJ1~~1t1AtllJ~1 Ll'leJ1~1V1-rU 

n1~1(il'l-1n'lj~~l'W L'VIA1'U1(;\V?f1~?f\.lbYlPlLb(;\~m~~tl?f1~LL 'Vi.:J Plm~~'\3~ 21 'Utl.:Ju~\J1UnPin'lj1U~'YqJ11'l~ 

(4) O1~~1'i~'U'U01~'VI(il?ftl'lJbb'U'UU-r'Ub'VIlJ1~~1tJAtllJ~1 Ll'leJ1G11'V1-r'Um~1(il'l-1n'\3~~1Ub'VIA1'U1G'lV?f1~~'UL 'VIPl 

LLG'l~01~~tl?f1~bbvi'lPlI'l1~~'lj~ 21 'Utl ·rU~IPlUnP1n'lj1u~ruru11'l~ 1U'VI(il(;ltl.:J1i Lb(;l~ (5) m~mT'il?ltl'UAruJl1'1"l
" " , 

~~'U'U n1~'VI(il?ftl'U bb'lJ'lJ'tJ-r'lJ L'VIlJ1~~ltJA tllJ~1 Ll'ltliG11V1-r'lJm~1(il'l-1fl'\3~~l'UbYlA1'U1(;1 V~1~~'UL'VIf'1LL(;\~m~ 

~tl?f1~Lbvi.:JPlm~~'lj~ 21 'Utl'lU~l'lunP1fl'lj1U~qjqJ1\P1~ 1(iltJnl'H'qul:.mm~1~tJ m~tl1hJ~1CH:·.m01~1~t1 Lb(;l~ 
" iJ t QJiI.oI CII. Q,.I~ 

'Um?f'Umb'U~ bL\P1(;1~Vl1'U€llJ11t1(;1~btl tJ\Pl (il'l'U 

1. ~ "duml n1~Wl'U'Ultl.:lfl'tJ ~::ntl'lJ1'Ufl1~1~l1n~::~h'U b'VI A1'UlG'1Ei~17~'Ub'VIf'1bbG'l::fl1~~tl~l~bb\1.:1• 
f'1\J1d~~~~ 21 '1JeJ.:Iila\9lt!nfln~lmty'\P\9l'i 

c.J(;\ 01 ~1bA11 ~v1eJ'l FlU~~n tl'Ubb(;\~{j tJ1lJ 'Utl'l tl.:J flU1:: neJu 1 'Ufl111(il'l-1n'\3::~''UbVIA1'U1(;\V?fl'S?l'U b'VIiJI 

bb(;\~ nl'S~ tl ~1 'Sbb vi.:J f'1m1 'S'lj~ 21 'U tl'l{j~ I'lun Pin '\31'tJ~ ruru11'l~~1.uhJn 1~i~tlf) ~.:J d ?f1ul~dJ'U 5" " ,
" tl.:JFl'tJ1~ fleJ'U~'l-W 

1) nl~b.ulCi·Hll"d~'Ub'VIf1 (information accessibility) VllJ1t1fi'l A11lJ~Lb(;\~A11lJ~1lJ11rl1'Ufl1~
" 

~'UA'Ubb(;l::11'lJ11lJ?f 11?ftJ b'VI Pl 'S1lJ ~'l tl5U 1 tI 'VI~ tl LL?f \?I '115 011 b~ tI n?f1~?f'UL'VII"! ~lj tl ~n ~'lJ fl'UlJ 1 b yj eJ fl111i'l1'U 
" 

1'U1~'U'lJ~~~(;I1~ 

2) fl1".!~~nl·H:11"'!~'UbVlA (information mana~ement) VllJ1tlfi'l A11lJ~LL(;I~A11lJ?l1lJ11rl1'Ufl1~
" 

~(il1::'U'UVllJl (il'VIti'Utl'l?l1~?f'UL 'VI Pl1'U'S~u'lJ~~'I-1G'l1~~1tJ ~eJ fl1~fl1 ~L~ tln AU bbG'l ~011U1~ tl n 1'l1-ut~L'VIlJl~?llJ flU" , 
'l1tJbb~(;\~U1~ bJl'VI1~ 

3) m"d'l.J"drulfl11~11~tJb'VIf'1 (information inteoration) VllJ1tlfi.:J A11lJ~bL(;I~m1lJ~llJ11rl1'Ufl1~" ~" 
bL tJ(;I A11lJ'VIlJ1tl ?f1tJ btJ~ tl'lJb Vitl'lJ ~'bbUnm1lJbVliJtl'ULL(;I~m1lJbb[9l nv11'l'1Jtl.:J?l11?fUb'VI Pl"iJl flbbVI a'l-iftllJG'l , " 
~1'l11'U1~'lJ'U~~~(;I1~ 

4) fl1~'tJ1::bij'U~I'J~Ub'VIf'1 (information evaluation) VllJ1tlfi'l mllJ{Lb(;l~A11lJ?f1lJl1rl1tJ01~
" 

1'i'(i1~'UAru.fl1'1"l Al1lJ~eJ(i1A~B.:J tJ'S~lCJ'1JU 'VI1mh~~'VI5.fl1Wlltl'l?l11?l'U b'VIf'1~,j'1J11051'Umitltlflbb'lJUbL(;I~, 

bbm'1JU'1lVl1~1'ULVIi'lL'UL~Eh'111~'Ub'VIl"!bb(l:m11~tl?f11 1'Ui~'U'U~~'I-1G'l1~ 

http:1(;\V?f1~?f\.lb
http:fj?f1~?f\.lb
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5) n1';i~eJa1'Hi1';ia'UbVlI'I (information communication) VilJ1EJ(1.:J f'lJ1lJ1Lb~~f'l11lJ?l1lJ1'H11'U 
" 

n1~~~l'VhLL~~ L~ EJ LL 'Vd?l1~?I'UbVlI'l1'U~~uu~~Vi'm~BI'1BU?I'UB.:Jf'lJ1lJ~€J.:J m~'1I €J.:J n~lJ'\-II"1I"161 LL~ ~U~'UVI ~1.:J 1~ 

Lu'Um~Lm~'V'I~VlBflJ1lJLU'Ui;h'U~11~ 

2. a~t1(:.J ~n1';i-W~'U1.ueJaeJ'U bb61 ::fI~-1.ueJaeJUb.y1eJ1~l1n~::~1'U L Vlfll 'U161 ~a1';ia'UbV1I'1LL6I::n1';i 

~eJa1';ibL"';-1I'1I'l'J';i';i~~ 21 "!leJ-1ilfl\P1,rnfin~m'l:!'l:!1\P1~ 
II v Q.I 1/ 'f 1 .q d I cJ CIit,

2.1 t.J61m~"'~1.:J'1I€J?I€J'UVln'd~11I1'Ub 'Vl1"1 ~'U ~61t1?11~?I'ULVlI'lLL~~m~?I€J?l1~LLWIP1m~'j'dVl 21 1'11lJ'UtI1lJ 

b'8-1uiju~m'j~1~i Lf'l~1~Vi11l'U~~tI~~ 1 lVltl~.:J 5 e:J-1fiu~~neJ'Uu~~ neJ'U~JtI~1'UJ'UeUeJ?le:J'UL'Vhn'Uf1VlLU'U 
eJ.:JfiU~~fleJU~~ 52 eUeJ ~1lJ~.:J~'U 260 eUu ~.:J-tle:J?leJuVJn-tlmu'UeUeJ?le:J'ULL'U'UL~Bnl'lu'UVi~1CJ~'JL~un 
(Multiple-choice) ~1'UJ'U 5 ~1L~eJnLL61dhYltl.:J 1 rl1I'1eJ'U~n iin1'jLnru"fl1'~1~I"1~LL'U'ULLU'U 0,1 

'I' d ... '1 • <. I '" d ~ ""!c'l1......(Dichotomous scoring) bVltlVl'UeJ?leJU b'ULL(Jl~~u.:Jr\ u~~ne:JUlJm'juumLU'UL'V'IeJ ViJVl'V'l'1l'1m~lJm~L~tI'U~ b'U 

~~~Uf'l11lJ~ m1lJL-tl1h nwu11uL-tl LL61~n1~lLm1~~ ()l1lJVlfl'dnn1~L~CJ'U~'UeJ.:J'U~lJ
'U "I dJ \.I " 

2.2 t.J61n1~mJ~?leJ'Um1lJm~L'8.:JL\1m/'l1rimJ\l11uVlI1l~eJ.:J1-tl 1~fhVi'U11I1~iim~u~~LiJ'Um1lJm.:J 
boa.:J LdeJVi11I11EJ~L~EJJ'1I1ru~1u'Ju~.:Ji'U 15 vl1'U ll11mL'UUVlI1I?leJ'U'VId.:J'1Il1Iii~L~EJ1'll1rum1~?luUm1lJm~ 

'" "" • 'U III 

~1U1U 3 vl1U u~~neJ'Uvl1EJ (1) ~L~EJJ'll1ruvl1'Ufl1'l1I11LL61~U~~LiJ'U LL61~ (2) vl1'ULVlf'l1'U161~?l1~?I'UL'VlP11111t1 
" u 

t.J61n1~m1';ij?leJum1lJm.:J1'Um'V'l~1lJ 'V'IU11 -DU?lUU~1'U1 'VIq! ~1'U n1'ju~~LiJ'Um1lJm.:JL '8.:j LtleJ Vi 1 f1I11LU'U 

~mJ~~ 79 .61 LLIJ1 ii-u€l?I €l'U'U1.:j-tleJii-Uell?l'U mL'U~1~u-r'Uu~.:j L'1l'U m~tJ-r'UtJ~.:Jvl1'U, fl1~L-tlm'drIL~eJ1~LeU1h, 
~1EJ fl1~u-r'Ut1~.:j-ueJrl1mlJL~€J1~?leJV1fl~€l.:jmlJij tl1lJn1~1111 n1~u-r'UU~.:J~J L~unfln LL~~~Jm~1~iifl11lJ , , " 
?leJl1If'l~eJ.:jn'U m~tJ-r'Uu~.:j~Um'V'lLLt.J'Um'V'l1~~I1IL~'U LU'U~'U , " 

2.3 ~~ fl1~I'I'j1~?leJUf'lru.nTW'1Je:J.:j-tleJ?leJu~1vl';ij1nn1~VlI1l~eJ.:J1i 1'Um~i~EJfI~~dmJ';ij?l€J'Uf'lrum'V'l, , 
'1IeJ.:J-DeJ?luU L~€J\l11 t1 f1111 L~ eJn-tlu?leJu L ~eJ~I1ILnu L-tl11"1"'~-tleJ?luU lV1t1LiVl'1'd~ fl1'jI'lU'U?I'UeJ.:JeUu?lU'U (Item 

Response Theory, IRT) LL~iin1'jlLm1~",;-ueJ?leJull11t11iVl'1'd~n1"JlI11LL'U'U~.:JL~lJ (Classical Test 

Theory, CTT) u~~neJ'Unl'~i-W~1~ru1vlJtI ?l1Ut.J~fl1~iLI"1~1~~flrum'V'l~1t1-tleJ ~.:jd 
1) t.J~m~lLf'l~1~"';flrum'V'l'Ue:J~-ueJ?le:J'ULL~~Lb'UU?leJU~.:jUuu mlJVlq"cl~ CIT 1vlLLD.:JLL'U'U?lumu'U 

10 '1IVl, LLIJi('1~'lll1lii~1'U1'U-rrmvl1n'U AeJ, 35 -tleJ 1'Um'Vl~1lJ'V'IU11 r11LU~CJf'lJ1lJtJ1n (p) 'U€l.:JLL'UU?I€lU~.:j 10 

~I1ILvl1nu 0.483 LL?lV1.:J';hiim1lJtl1neJ~1'U~~~'Uu1'Unm~ 'Uru~~r1l'eJ1'Ul'il~1LL'UmU~tI (r) 'UeNLL'U'U?leJ'U~.:j 
10 'll(j)iifl1Lvl1nU 0.273 LL?I(j).:j';h~1LL'Un~?I€lU'V'IuL.u1vl LL~~r11m1lJL~tI.:JLU~tI (R) 'Ue:J.:jLLU'U?leJ'U~.:J 10 'lll1lii,,, , 
r11Lvl1nU O.725 LL?I(j).:Jl1iim1lJLviCJ.:JLU'l~~'Ur1€lU-D1.:j?l.:j

" 
2) ~61 fl1~lLF1~1~~flrum'V~'1JeJ.:JeUeJ?leJU~1EJeUeJI'I1lJVl'1'd~ IRT L~eJ1W.vl?l1~?lULVlP1~iiI"1J1lJ~n~eJ.:J 

~1~tl1~m1';ij"'€J'ULL~~LU~tI'ULViCJum1lJ?leJVlI"1~eJ.:j n('1lJ fl~U'UeJ.:JllJ LI1I61 fl1'Sl'IeJ'U?lueJ.:J-tleJ?I eJ'U ~.:J LL'U'U 1 PL 
" .. ... 1 d", ... d ... 0 10 I~ < ... d", ... '" 
2 PL LL~~ 3PL L'Vlm61€Jn lJL(j)61VllJm1lJflfW1eJ.:JlJ1n'Vl?lVlLLmU1 u1LI"1~1~Viflrum'V'l'UeJ?leJ'U'VllJn1~U'S'ULVltl'U

\I' , . 

2LLUU?le:JuLL('1~m'lU~~ LiJUt.J61f'lrum'V'leUm1e:J'U ?I~Ul1 t.J~fl1'SLU~tI'U LViEJ'Ur11~'1Iil deviance (G ) r11 AIC 
, , , . 

LL~~ BIC hibtJU1U1UViP1V11.:JL~mnu ~.:J'VlVl61e:J'U,rm=11f1ru'UeJ.:Jm1lJ?le:JVlf'l~eJ.:Jn~lJn~'U'UeJ.:JllJLI'I~Vi~~r1 ~1t1 
... " 

n1'SVl(j)?leJ'UeJ()l'S1~1'Um1lJLtJu1u1~ (likelihood-ratio test: LRT) 'V'I'Ul11lJLI'I" 2PL LtJlJ1~LI'I"~ 
If ..:=I U II 0 cv .d 

a eJ VI 1"16\ eJ'l n 6\ lJ n "lJn'U "!l eJ~" f'l1.91 el'U"l! eJ.:j LL'U'U aeJ'U 'YIn u U'U lJ1 nVl t;I VI 
, " ' 'I 

t.J~fl1'Hu~tJ'ULVitl'Uf'l11lJ?leJ(j)l"1~eJ.:JfmlJfl~U~~Vil1.:JllJLVI~LeJniJ~ 2 PL LL~~llJLVl61'V'1'V1iJ~ 2 PL, 
'V'IU11 llJL(j)('1'V'1ViiJ~hJ1~?leJVlI"1~eJ.:J nmJfl ~'UnueUeJlJ~1~~nl11lJLI1I~L€lfliJ~eJ ~1.:Jii,rCJ~1f1ru ~1Vi-rU LL UU?leJU , " ... 

'VlfltlU'U ll11t1~~L~'Ul1 r11 G 
2

, AIC LL~~ BIC 'UeJ.:JllJLVlm€JniJ~iir11~1nl11lJbl1l61'V'1'V1i1~ Lb61~n1'jm1~?I€l'U, , 
,rmhf1qJ'UB~t.J~ n1'j L U~tJ'U LVitJ'Uf'lJ1lJ?I€JVlI"1~eJ~fl~lJfl~'U1~ii,rm'1f1qJ'Vl1.:J?I~ ~ (p> .05) ,!UAB 1UfI1'V'1'S1lJ 



. ~ 

r.LUI.!l~r.LU:::~" n.G~G~I.!lIl.t-Lk~,nLU n.G~G]oll.umr.LU n.G~G]or.LUl!l~r.LU n.n.:::r,~L]o'!'LU ~l~n.BU:::r.[1 
~ ~ 
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1!1,t-!.Lun.kV1.L~}@W' t.~rt@t.ll1l,~~LrtV1.in.kr.n.n.'in.GI:219IAr,LUn.n.~r,MLU'mwn.G~(!tr,IflbLU~!':l (5") Jl-tr:-G ~wlA.r.l 

~~Lfufu~r.LF\,U~U,t\wgQr:-Gfl, t Z ~F\,!.r,l,W\llr:-f'\"r,Lk2G~!.LU:::~"\.l1A.mk!!.LI:2~~l11.1t.lIAmL,'P~j;\.u~l!l,t-~LUn.kV1.L~ 

}@lil' t~rtGt.l8C-~~LrtIAin.kf\n.mi n.G~19IA~LUn.n.~~LP.bLU~r-:l (17) ~~Lfufu~r.Lj;\.U~U,t\lilgGt'Gfl, t Z ~R~~t.~1eJ 

t'f'\"!'L~G~!.Lu~m'leJlA.mk2!.Lk2~~1f1.1l.l1A.' n.L,'P:;F\,Ukt~,t-~LUn.kVbL~}GIfl' l,~rtGWI1C-~~LrtV1.' n.kr.n.n.nn.@1!11A. 

~LUn.n.~!.Lf1.~~~LU~r-:l (£) ~IflLfufu~Jl.LF\,U ~U!tW~Qt'Bn. t Z ~j;\.!,!,tlfl\.lr:-f'\" ~LI:2G~~LU~\;!"\lIlAml:2!.LI:2 

~~111.1t.l1A.mL,'P:::F\,ukt~,t-G~'n.Bk!G~r:-»t.l~~" n.Gk!BH-Lf1.I1ll~UU \;!!':l (Z) ~wLfufu~r.LgU~U,t\Ill!-mr:-Gfl, 

r z ~j;\.!,bt.WIeJ r:-~"!'LI:2B~~LU:;~"\lI1A1n.!J~L!J~~111.1t.lIAmL~~F\,U~~,t-~LU11. t~r:-r-l,~~ ~'in.GU;:!.r.~t'B Lf1.rt!l~ 

!.LU~r-:l (t) B~ 8~t!'LU~~rtLWn.~':::!.fb 5" ,'Pl8~t!.LU~r-:l~L~fb~G~LUt'~LrtLP. n.~r:-L,Qo8~~~LU~r-:lULl'l 

-L8t

http:8~t!'LU~~rtLWn.~':::!.fb
mailto:nn.@1!11A
http:in.kf\n.mi
mailto:t.~rt@t.ll1l,~~LrtV1
mailto:1!1,t-!.Lun.kV1.L~}@W
mailto:1'l.~~tlfl\.lr:-f'\"bLk!@~~LU:::~"kllA
mailto:tLae~tLu::~"~L1.m~tLa~~ln.ll!lL1.mL~::R.u~19i-tLun.ln.eu::tf\~t-@Ln.~~!.LU\;m~L!.f\~e
http:mt.IA.n.1A
mailto:G~n.@u~!,rtJ!t'G
mailto:n.@U~~r.J!i
mailto:LUn.@U::!'!1J!r:-@~rtt
mailto:mLtt.ln.G~@~f1.r
mailto:n.@WL.\.ll!l,VL~rtlt
mailto:f1.Lt'c-@fl
mailto:n.@U:;!'rt~c-G
mailto:t'@ll.rtWG
http:nu�~r:-l.!lm'G~V1.~Ln.gG
mailto:Lrtn.~n.~U~@~~1eJ1A
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fl1'rrVI'V'l~~ n'i'llJfl1'l~U ~'W-U€l3J~~lm1U1.SZlvl !l'W-UB3J~BB'I.J1.ml 'lllJ()~~n'l!l~ m~L~eJ n L -U1()~-ueJl;l(;1~1'W 

'litl~Vl1.:!1fl1.:! "11'W'l~UUB'W L(9l€l1LUWI Lb"'~~tl ".:! fllJ€leJ'W1~~~\l1L~tl~ tl 

€l~l"h.h~nelu~ 2 fl1'l~I'lfl1'l?ll'H~'ULVlI'1 (information management) Cmfl1'l~'Hm1~VI'1~tJEJ1lJ 

'"hi,-U'U ' fll1lJ~ml~ mllJ?l1lJi'l~1'Ufl1 'l~VI''l~'U'UVllJlI'lVl~'1Jel.:!?l1'l3'ULVll'1l'U'l~UU~~~~1~~1 VIfl€J m'l fl1'l L~CJn 
~ . ~ 

~'U LL~~ nl'nl'l~~n(1)1oUt~LVlm~3lJnu.:!1'ULLI'i~~'lb~L.fl'Vl11i1' ?ltlVlflileJ.:!UEJllJ'lJeJ.:l EducationaL Testing 

Service (2002) Lb~~UNESCO (2008) yj'l~~11 fl1'l~Vlm'l?ll'lG'l'WLVll'1fieJ fllllJG'lllJ1'l('ll'Um'l~VlLnU 

G'l1'l?l'U bVlI'1~ijeJ tl1lL tJ'UVllJl 1'l'VIl.l Ifl 1.:!"~ lV I?i Bnl'lloU.:! 1'U lVlCJ'V'l fl~n'l'llJU~~~ 'l~U1'U bbUU1~~vr!}lJ'Ul1 'U'J '\J I UI , 

,:n'Ul~EJAf.:!d~':!b-u'U fl1'l1l'1'V'lfl~m'llJ fl1'iu'UVin-ueJlJ6't fl1'lL~€ln1oUB'lJmruu'UYin-ueJlJ~ (1)6'teJl'I~'UVln'l!l~1 U 
~ VI " , ~ 

fl1'l 'llU'lllJoUeJlJm ~eJ1~G'l~m nlfleJ fl1'l L~CJnl-u-u€llJ(;1 b-u'U~'U 
~ ~ 

eJ.:!ri1.1'l~n€l'U~ 3 m'l\j'l0J1m'l31'l61'WLVlP! (information integration) c,mfl1'i~.:!LA'll~VI'1~'WEJ1lJ 
11 LtJ'U flJ1lJ~bb6't~flJllJ31m 'i('llum'i LL 1.1", fll1lJ'VIlJ1CJ ?I'l1.1 L1.11 tlU L Vivu ~'"I LL 'UnflJllJ LVlileJ'U LL~~Al1lJ" . 
LL(1)n~l':!'lJeJ\lG'll'iG'l'UbVlI'1~lmLVI~.:l-UeJ3J~(9]l~ 11U'i~UU~~Vl~1~ ?lel~A"eJ~ nu\hJ1lJ'lJel~ EducationaL 

Testing Service (2002) bL6't~ UNESCO (2008) ~'l~1l11 fl1'i\j'i0J1fl1'i31'lG'l'Ub'VlP!fieJ AJllJG'lllJl'l('l1'Ufl1'i 

bL 1.1~flJllJVlmCJ 3')U, LU1 EJ'U bViEJ'U bLEJnAJllJ bL(1)n~1\l'U€l~oUellJ6't~ijAJ1lJfI"1t1V1~eJij'iUbLUUm'i'W1L3'U€l~ 
~ ~ 

VI~ln'VI(;1l tI lV1t1'VH1~ m'ilJu~~vh~~1U LL 'U'U1~~vr!}lJ'Ul1U ':I1'Ul ~CJAf\ld~~ L-u'U n1'l11'l'V'l~~ n'i'llJn1'i 

~mllJ'VIlJ1EJ'U€l~oUeJlJ(;11 'U'l1.1LbU\J'lJeJ\lUVlmllJ bbc.J'U.fl1'V'l 'VI~€ln)1'W ~ln~eJ(J]l~" m'llbA'll~"'L1.1~EJULVitJ'U 
" ~ I 

~1'i31 'iL'Vl1'1~M-r'U~lnlm'l!lrul 'U'Vlfll1lJ ~eJ"\l AlJeJ el'U1.(;1~ L-U'U~'U 
eJ\lriU'l:::neJU~ 4 m'iu'l~bii'U?ll'lG'l'ULVlI'l (information evaLuation) c.J~fl1'l~~bml:m'1~UtJ1lJ11 

b-UU flJ llJ~LL~~Al1lJG'llm'l('ll 'U n1'l~VI~'Uflru.fl1'V'l AJllJG'leJ~fI"€l~ 1.1'l~ lEJ'll\.J VI~eJ1.1'l~~Vl5.fl1'V'l'U€l':)
~ , 

?ll'l~UbVlI'1~'WlmloUt'U fl1'leJ el nLLU'ULL~~bLm'lJU '1JVll~lUL'Vlfll'U1~V?ll'iG'lUL'VlI'1Lb~~ fl1'l~elG'll'l 1U'l~\JU~~Vl" 
1~ G'l€lVlfl"v~nUU(J1lJ'lJv'l EducationaL Testing Service (2002) LL6't~ UNESCO (2008) ~'l~~11 fl1'l 

U'l~Li1U~l'l~UL'Vl1'1 fieJ n1'lvl~~Ub~tlln'Uflru.fl1'V'l AJllJ~lJvr'UG 1.1'l~ltJ'll\.J VI~eJ '\.h~~'Vl5.fl1'V'l'UeJ'l 
(ll'l?l'WLVlI'1 lmJ'V'l~~m'llJU'l~~'l~~l'UbLU'U11'l~vr!}lJ'WllU'llUl~tlflf~d* LUU 'V'l~&im'llJn1'lijl'll'l'1Jlru1'\.J 

m'l?l'llfl€l bc.JEJLb 'V'l~-um.J~~11?l1 'i ~~eJVI'lU (l]Vl~'\.Jflru.fl1'V'l'U€l'l-ueJlJ~1U'i1.1LL'U'U'lJeJ'l.fl1'V'l -uv AJllJ UVlfl11l.J 
" , \I \I 

lm'l!lrulbb"'~?lmUfl1'lru~l~eJ~ LtJwo1'U 

eJ'lriU'l~neJu~ 5 n1'l~eJ(ll'l~l'l61'ULVlI'1 (information communication) c.J~fl1'i"~Lml~VI'1~ 
UEJ11dl b -UU m1lJ~LL~~mllJ31lJl'l"1'Un l'l~VlYh Lb~~ Lc.JtJ LL'V'l~G'll'lG'l'\.JL '1'11'11U'l~'U'U~~~'"L~ eJ \PleJ\J3'U el~mllJ 

" ~€l'l fl1'l'UeJ\l n~lJllflfl~ LL ~~U~'UVl(9]l'l I ~ LtJ'Un1'lLfI1'l'W~'Vl~fI11lJ L UU ?lTUvll1~ (I€lVlfl"el'l n'UutJllJ'U€l'l 

SomerviLle et al. (2008) ~'l~U11 m'l~€J(ll'l"l'l?l'UL'Vl1'1 Ael fl1'iLc.JEJLLYl~3l'i3'UL'Vll'1l~LVllJl~G'llJnUn~lJ 
er-r'U1'U'ltJbL'UU'U€J\l~~~~~ij'lb~~Vl5.fl1Yl L'liu rn'l~Vl'ltJLL'U'U LEl n31'lL~eJ1~btJ'UtJ'l~1tJ'll-un'Un~lJ1~n~lJ'VI~'l 
" \I " , , 

n l'lL~eln bL~ ~~VI 'l~bUtJ'U .fl1'V'l.Q~ ~lV11U fl1 'l'Wl L3U B~LL\Pln(J]l.:!n'U L~ B~'lllJ~LL\Pln(J]l'l nu fl1'leJ€ln LLU'U1u'll~l 
" 

L~Blm'clrulnumhJenoU~bb\Pln(9]l\lnU LUU~'U , " 
n &i 111VI tJ 3 'i 'll n 1 'i ~ ~1 \l Lb U 'U 1'VI VIn 'l!I ~ ~1 U L Vl fllul~ ~ ~ 1 'i ~ 'U L'1'11'1 LL ~ ~ III 'i ~B3 1 'i ~1 n 5 

el\l ritJ'i~n B'U1'U fl1'il ~CJfI~\ld 1~nlV1U~'W(J1lJ~1 mB 1l~1'i \llUl~tJ~ LM EJloU€l'l'V'l ~e:JlJ.x\lij fl1'lm1 ~3Buil tillJ 

lV1CJ1'li'VI~EJWU'l'U e:J'l~Vl'i 'lflru1 ~LL~~iJn1'iU1'ULbm~LVllJ1~3lJrie:J'U~~~'W11tJ(I~1\l-UeJ3€l'U1flB1.'ll, ", , 

http:V'l~G'll'lG'l'\.JL
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""tJ U II .., ., d u.., ., 'i 'i cO 

2. elll 'a1fJe.J~nl';j·~ ~'U1"!lel61el'U bb~~fl'HI"l.Iel61el'U b~ij1~'V1 n~:::~lTWb'VIl"I b'U b~fJ611'H'1'Ub'VIAbb~~n1'a 

~ij611'abb'lA.:jA~1'a'a~~ 21 "l.Iel.:jiJ~~,rnAn~1mruru1~'i
'" '" 

2.1 fn'a~~l\1eU'€l~el'Ubb'UUb~€ln~€lU 5 ~'Jb~€ln 1'Vll1n"cl~~l'UbVlflL'UL~~~l~~'UbVll'1bb~~nl'j'~€J~l~ 
bb'lA\lP1m~~"cl~ 21 m~.J'UCJllJb:U\ltJnU~fn~~~~l\1H ~\I 5 €J\lr1tb~neJ'U~:Ufn~€l€lmbUUb~€l1-X1'vl'Yi'1~m~lJ 
fn~b~CJ'U-n'U'j~v1'UfI'JllJ~ fI1111beU'lh fn'j1111tJ1oU' bb~~f11'j:'hfl~1~~ \P\1lJVlfl"clnnl';ib~tI'U~"!l&ru~ll f11~~

'V 'V v, 6J 'U '\I 

b~ em1i~tJ u 'U'UeU'€J~€l'U b-U'Ubb'U'U b~ €I f1 til €JU 5 ~1 b~€J f1 :uoV'€J~ f)eJ 1'VI fl1llJ ~ llJ l'Hl'U tJ.:!~~ €J'U1~m€JufI~ lJ 
" \J , 

Jf dO' '" "".::; 1"'L 11''' ~I.I"'''' '" b'U€JVllVlI'l€l \In l'Hb~~1 Vlfl11lJfI~"u'U~.:! bVi VlmQ'lAJ1~ fn'j(P)'j1"iJ 'Vlfl~ bb 'U'UlJfI11lJb u'U u 'j'UCJ "iJ\I b'V1l.l1~~lln'U 

\l1'U1:5'tI fI #.:!d~1i f11~Vl VI ?I €JU bb'U UU -ru b 'VllJl ~~1 CJfI €JllVi1 bl'l €J1 ~~€J,lii f11~tJ~~lJ1 ru fi l~l~li1b1'\ €J1"U €I.:! 

oU€l ~€JU bb~ ~~?leJ'Ul1'UVi Bn~.:!1 'U f11~1:5'tI fI#.:!.Q€I €I flbb uu f11~1 bfl ~l~~ieJ?leJULVlCJ1oU'Vl '1"cl~ f11';i~ €JU~'W €I \I 

oU€J~€Ju~iieU'eJ?leJU~1lJ1'W f11~U-rUbVitlU f11~1oV'oV'€J?I €JU bbUU b~€l n(P)€JU'V1~1t1~1 b~€Jn~\l:UfI1llJ b'V1lJ1~~lJ 
2.2 f11~(P) ~1 "iJ ~ €JU fllllJ (P) 'j \I b:U \I b~€J'V1ln€J 'Wl1l1UVl VI~ €J\l1oU' L~ tl1~~b~ tll'Ulru Vi "iJl~ru lf111lJ\J ., 

~€J Vlf1~€J.:!"U€J\l b.Q€JVll (P)llJil CJllJ bb~ ~'IAJ '1 ~ m~ll~1'VI 'Y'lU1l oU' €J~eJU~l'U1'Vl~ ~1'W f11~tJ ~~ b:W'W fI1llJ(P)~\l b:U\l 

b.Q€JVll bbl'l niioV'€J?I€JuUl':!oU€J:UoUm~'Umb'U~1~tJ-rU'tJ~\l b~'W f11~tJ-rutJ~\l~1'Uf11~1ifll"cll b~€J1-XboUlh~ltl, , 
f11~'tJ-r'UtJ ~ .:!oV'€JFhmlJ b~ €J1 ~~€J ~ f1~€J\l\P\1lJU CJllJ f11'j1'~ fl1~tJ-ru"h\I~1 b~€J n(1 f1LL~~~1~1.:!1-X:UfllllJ , , \J 

?I€J~fI~eJ\lfl'W fn~tJ-rU'U~\l~Ulll'Y'lbb~'Wm'Y'l1-X-tlVlL"iJ'U b{J'U~'U ?I€J~fI~€J\lflU ~1-tltl fnqj"iJ'U1l~ (2555) ~1~ 
mh111 n l~1mfl~\I~~l\11l1"cll-v1i'Ui€J'U LO'U1 U oV'€lI-l1mlJ-v11oU'Ill"cll rl1f1111 I'l~ €I VI"iJ'UeU'€J?I€JUiifl1llJ CJl f1 hJ 
bVllJl~ ~lJ "iJ~~':!~~ m~Vl'U ~ €lfl1llJm\l"U€J\loV'€J?I€Ju m:5'CJ ~\l1~'tHutJ~\l flrulll'IAJ'l! €J.:joV'€J~€lU1-X:UfI rum'IAJ~~~'U'" , .. " 
I'\llJAlbb'U~111bb~~iT\lfl\l~1'Ul'UoUmvhb~lJ f)€J 260 eU'€J 

2.3 f11~1'\ ~1"iJ ~€lU flrufll'Y'l'lJ€J\leU'€J?I€J'U~l~"iJ In f11~VlVl~ eJ\l1oU' VI il\l"iJ 1 n-v11~u -ru bbnoV' €J?I€JU(P) llJ, 
Albb'U~l1lbb~1 t:.J ~ f11~1 Lml~~Flrum'Y'l'lJeJ\loU€J?I€JumlJVl'1~~ en LVltlbb 'UU~€JU:U~\l'VllJVI~1'U1'U 10 "qVl 

' I d ( ) • I .J, 0 0 .J ()1'Ulll'IAJ~1lJ'Y'lU11 fllbQ~tlfI1llJCJlf1 P 'lJ€J\lbb'UU?I€J'Uul'Unm\l "Uru~Vlfll€l1'U1~"iJlbb'Uf1LQ~tI r "U€J\lbbUU 

~€JU~l bb 'U n~?I€Ju1~'\AI€J1oU' ~€JVI f1~eJ\lti'u fl1-tlCJ f11fll"iJ'Ull~ (2555) ~ f1"11~\I~'U{j-U\l:fffl rulll'\A1"U€l\loU€J~€JU" .~ , 
B\ln~lJ1l ~~~Ufl11lJtllf1~lCJ"U€J\loUeJa€lU (p) ~:ufil~~'Vl11\1 0.2 ~\l 0.8 ~€l1lb{J'UoU€J?I€J'U~iifl1llJCJ1f1~lCJ 
'\AI m VllJl ~ bb~~oU€l~€JU~\IQ'tJUfl1 ~:U~~~Uf111lJtlln~1tlbQ~ CJ'lh~mru 0 .50 bb~ b~ €J\I"iJ 1nf11~1 bfl~l~~oV'm\€l'U 
~1 tlVl'1"cl~ f11 ~Vl~~€lU bbUU~\I b~lliieU'€J~1 n VI-v1nl'~Al 'Ul ru fil ~'lJ{j~ rulll'IAJ"U€l\leU'€J~€JU bbtJ~ b tJ ~ tI'U1 U 1'\1l.tn~ lJ 

~?leJuth~ n €J'U n'UoU€J'ii1nVl b~cn flU ~1 'UTW~1mj l\1~ Ln'UoUBll~1~~~\lhJ b {J'Ul tJl'\llJ bb~'U1 'UU1\l?ll'lJl1'Ul 
" " ~llJ~\lf11~VlVl~€JUbbUutJ-ru bVllJl~~1 CJf1€JlJVi1bl'l B1 ~€J\ltJ~~lJlrufil'\A1l~1:Wb(P)B1"U€J\leU'€J?I€Ju bb~~~~eJUL~CJloU' 

\J 

Vl'1~~ fI1 'jl'l €JU?I'W B\leU'€J~€JU tii'\I,!'U m~U1 'U f11 ~1 bm 1~~Fl ru 1l1'\A1 eU'€l ~€JU b~ml1 LoUlf1 il\l.u€J?I €JU bbUutJ-ru 

bVllJl~~ \l1oU'Vl'1"cl~ f11~(P) €JU~'W €J\l.u€l~ €JUb{J'WVlilf1l'Wf11~1:5'tlfl#\I.Q ;\lVl'1~~f11~1'\ €J'U~'U€J\leU'B~€J'U:U~~ bvi'U ~ 
alf'1'ru 2 th~f11~1'Wf11'jl:5'CJfI#\I.Q f)u 1) f11'jm1"iJ~€Jufl11lJ?luVlfl~B\ln~lJn~'W"U€J\loV'€JlJ"Al(P)uunULlJb~6'l

~ \J 

f11'jI'\€J'U?I'UB\l.u€J~€J'U Lb U'U~l\1 '1 bb~~ 2) f11'jtJ-r'UbViCJ'Ubb'U'U?lBU tii'\l:U~1t16'l~bBtlVI~€J1u.Q 

'th~ f11~-v1 1 f11~ (P) ~1~ ?lu'U fl11lJ?I€JVlfl~B\l f16'llJ f1~ 'U"!l u\lLlJ b~~ f11~(P) €JU ?I'UB\l.u€J?I€JU t:.J ~ f11~1:5'CJ 

Lb?l VI \lL~\';;'W11 LlJ b~~ f11~I'l€lU?I'W€l\leU'€l?leJu bb'U'Ub€Jn:w~ "1lUVI 2 'Y'l1~1:W b(P)€J1 b{J'W111b~6'l~~€JVlfl~€J\l n~lJn~'U 
nu.u€llJ6'lfl~ bL 'U'UA1I'luU"iJlf1LLU'U?leJU~\l 10 QUUlJln-v1?1~ ~\l~l:5'tI1~btJ~tlUbVitlUfI11lJ?leJVlfl~eJ\lnULlJb~6'l 

\J ' . \.I 

bL'll\l-U'U (completing mo'del) ~l\111~1l"iJ~LU'Uf11~bU~~u~ViCJu~~V!11\lLlJ~~~f11'jl~LbUU 1, 2, bb~~ 3 

'Y'll'nlhl'leJ{neJ'U11.J~'U~'U 'il'U1~.uu?l';iull1lJb~" bb UU 2 '\AIl~liJbl'lu{?leJVlfl~eJ\lnu.ueJlJ6'llJ1f1~?I~ ~VlLvi'W~ 
" \j " 

'I11~'Wh'U€J\I.rrml€J'W.Q f)u ~i:5'CJ.~u\lf11'j bb?l~~1~b ';;'W1l f11~Vi~l'HW lf11llJ~eJ~fI~eJ\l'UeJ\lLlJb~6'l'OJl ntii''Uu b:U\l . ~ . 

~lJ-W'W15 AIC bb~~ SIC bY1CJ\leJ~l\1b~tl1t!'W €l1'il1111tJ~ieJ~'jtJfI~1V1LfI~eJ'W111lJb~mb'U'U 3 '\AIl'n:Wb(?leJi L{J'U. \J , 

http:1'\1l.tn
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hJ b\PW1~ ~tll'l A~tl~ n~:w n~'U:W1 n~~1'l bb~b~mn ~CJlob'n1'~VlI'l~tlUerl'1'lI"1'UA11:W b u'U 1 tlL~ (likelihood-ratio. " 
(LR) test) m1u'V'fI.J"11 ~1'U1'UYll'llijb!?1tl4~b~lJ~'U'lJtl~llJbl'lmbUU 3 Yll'llijbl'1tl{ LlJ1~\~lJ~I'l~1'UfI11lJ 
bb tI'l'l.h1'U~tl5U1CJ1~ L~e)(h~iJ,rEJ~l rlqJVll~~~~ ,r'Ul-'lmEJ fI11:W11 ~1~l~CJ EJeJlJ-rU11L:W bl'l~ LL UU 3 

~1'llijb!?1tl4 bU'UllJbl'l~~~ eJI'lA~eJ~nu-rreJlJ~:Wl n~~1'l n\)::bu'Un1'lcm:w-ru~~ibfl'lI::~"1f11ml'l~hltl'l::'VIEJI'l" . 
(non-parsimonious model) (\~t:J~1~ei1'UI\)l-'l1BtI'l::~Vl5.rn~ (power) 1'Uf11'ltl'l::lJlrufhfl11lJ~llJ1'Hl 

'lJB~~"BU~I'l~~~1Cl (Brown, Templin & Cohen, 2015)

" 
 bb~mh~hihl1lJ bb~';h-rrm'l~tI\)If1f11'lVlI'l"BU LR \)::~'UeJ'U'hllJbl'lmbuu 2 YlI'llijL!?1B{LU'Ul:WLI'l~~ 

~BI'lA~B~ n~lJ n~'UlJl n~~1'l bb~n bu'Un1'm~(j)~111~I,~'U11 "1'U.rn~'l1:W" -UB~uU~~'VI:W1'l~Bl'lfl~tFm~:wn~'U• 
nullJbl'l~ 1,1, UU 2 ~1'llij blPleJ{ ~~nfl11lJ bU'ULtlL~~-rru"uUU1~-Uu "ul\)\)::hJ~1 L U'U" ~u~tI'l::l.J1ru 
fil~1'nijL!?1u4n1'l~lbb'Unnt~ b~eJ~\)If1~~~I~'lJB~fil AIC bl,~:: SIC 'S::w;h~hILl'lmL'UU 1 ~1'llijL\JlB{LI,~:: 2 

~1'llijb\JlB41lJlJln i6f11'l~bU'UL'lJL~~I'V1-r'Um1\)~BUmllJ~BI'lA~u~f1~lJf1~'U1'UL'8~~ f1 ~~u~'UBml-'lUu 
" 'lJtlUL'lJI'1'lJtl~f11'Sl~EJA~~d AeJ nl'Sm1\)~tlU'lJ'UII'lBVl5~~ (effect size) 'VI~mrmh')'YVlI~n1'lt111t11-rr 

(practical significance) 'lJB~~~~h~ml:W~Bl'lfl~t)~f1~lJf1~'U'l::'VI11~L:wwm~~"B~ fI1u~1'lJ nUn1'S VlI'l"BU 

timl1rlqJVlI~~i111 "1nJi.Ji bfl'lI::~AI1lJ"eJl'lA~B~ n~:wn~'ULl-'llJ5 n A~~~1 CJllJ LI'l~ f11'l ~eJU~'UeJ~-UeJ~BU bl, U'U 

L~U~1'l (hybrid item response model: Raykov & Marcoulides, 2018) Lb~1~,:jb'lJ1CJUI,ViCJutiCJ~lrlqJ 
v 

'lJtl~ml:W~BI'lA~'El~n~:wn~'U5nfl-r~ 

.rr'U~B:w1 AB f11'S LtI~ CJU LViClUfI11lJ~Bl'lfl~ 
, 
B~n~lJn~'U 'S::l-'l11~l:Wbl'l~ beJ nij~nul:Wbl'l~~Vlij~ 11'lCl. 

.rnCJVI~~\)ln~~1~ClL~-Um'l'ltll11:Wbl'lmbUU 2 ~1'llijb\Jltl~bU'ULlJ bl'l~~"eJ\P1A~B~ nu-rrBlJ~:WIf1~"l'lbb~1 ~~ 
'" , \.I • 

, \Jl'l1\)"'BUfI11lJbU'U~Vlij1l'1JeJ~bbUU"BUvr~ 10 OUU ~~n1'l1~EJbb"I'l~1~L~'U11 tm~mbBnij~"B\P1fl~B~• 
n~lJ n~'U nU-UBlJ~lJ1 n nl1t:w b\P1~'\"jVlij~ ~~llJbu'Ultlm:W~~f11'l~~bml::~B~r1t1'l::f1tlU'lJB~~f1~::~l'U" . 
bVlflL'Ul~~"'I'l"''UbVlmb~:: f11'l~ B"'I'l'lJmf11'li~EJd 

611bVlI'1~bU'ULtlL~~'IIhL~-UB"'BU~~l~EJ-NOOJ'UI~'UllJ"'llJl'l~ bb61l'l~ flru61:wu'1lfl11:W bU'U~Vlij1lL~ fiB , " , , 
tl~AtI'l:: nBU~~ 5 ~1'U 1~bbn f11'l b-rrlfi~G'lI'l61'U bVIP! f11'S~\P1f11'l"I'l~'Ub 'VIP! f11'lU'lrulf11'lG'll'l~'Ub 'VIP! Fn'l 

" 
'lJ'l:: bij'U"1 'S61'UbVIP! Lb~:: f11'l~eJ"1'lfl'Ub'VIP! B1\)\)::"':W~'U6n'UbB~~~ UI~ B~A'lJ'l~ n BU Bl" \)::iJ b'dBVlI~I:W bb~:: 
~m~u~n'UlJl n 'lib1~-uB61Bu~m~CJ~OOJ'UI~'UllJ"I:WI'S~ m::Ill'U1~~"BU 1ob'fl11lJ" l:Wl'l~ ~1~ n'U \JlBU-Um'lBU

" . " 
~1\P1~h~B~AtI'S:muun'U1~ ~~J'U ~1~tJ~~AI\P111 ~IEJm1lJUI~B~A'lJ'l::nBub-uI~ICJn'U b-U'U 'l1lJ~I'U Fn'S" , 
b-U1 fi ~ '" 1 'S"'U LVI P! bb~:: f11 'S ~\P1 f11'lfll 'l~'U b'VIP! B1 \)'l::vi1 L ~-rrB "BU bb61 \P1~ fl11:WL U'UYlVlij1l'lJtN~n~:: 1Pl1'U• 
bVlflL'UL~~611'l"'UbVll'\bb~::m'l~eJ~I'l l~i\P1b~'U:Wlf1~'U bb~m.h\l1'Snml.J ~1V1-rUf11'li~EJ1'Ufl~~d LL~11L:Wb(j)~ 
bBnij~61B\P1fl~u~ n~:w n~ 'U nu-ueJ:W~:Wl f1 f111L:W LI'l ~WVlij ~ ml.J1~Vll.J1EJfl11:Wll ~~EJtI 11 b615V1~eJ~:: b~EJfl11l.J 

'" , \J -..J 

bU'U~Vlij~'lJB~~f1~::IPlI'U b'VIAt 'U1~~611'SG'I'UbVlP!bb~:: n1'S~m'l1'l bb~::~mU'U\l1'l 1,~:w~'Uvi~b~B'WOOJ'U1A~~-UuG'luU 
bb UU~Vlij~~u1tJ1'UB'Ulfll'1 

• 'lJ'l::f11'~~ 2 f11'l'lJ-rUb'ViCJUbbUU~eJU b~B~'lIf1~1~EJrlIU~fi~A11:WeJu'U~1'1Jt),:j~~Bu~,11~::l,n\P1~'U
" " \)lf1f11'SI'1BU-rrt)61BU~~VI:WI'l'iiI'U1'U 260 -rrB ~~~\P1-Um'lBUbU'UbbUu"'Bu'iil'U1'U 10 ouu bb~~~OUuij-uv61BU 

~1l.J 10 -UB bb~::-rrB"'eJU'lJf1~~1'U1'U 25 -UB bL~::1~~61B'lJbb~6'l~fl'U'IIh-ueJ61utJL~CJ~'1ll'lb~EJ1 ~1f1J'U~~" . 
lbml::~'lJ-rubViEJU-UBG'leJU~,:jVl:W\P1b-Ul~1CJn'U ~1CJi6f11'Sti-rUbViEJU'SI:W (pooled equating) VI~Bf11'l 
'lJ-ruLiIjCJU~~B:wn'U (concurrent calibration method) bb~I'lJ'l:::WlrufilYll'l1i1L!?1u{~1EJ16 fulL 

information maximu m likeli hood ~~f11'j'lJ-rUbVitJu bb~\P1~1~L~'U11 -uB"'t)U'VIn-uBijfil~l'S lijbl'lB{fl11l.J• 
I Ct. ICl!l Q..I ~ 4 I oQ ~ II .J 0 I IV ~ 

VI nBCJU'U"'bn~~B~ 1'1 bl'l CJ1 n'U 'U'UAB A1~I'lllJb\JlB'lfl11l.J611lJl'l~'UB\I~"'BUVl'VIlbbUU"'eJUI'11~OUU f1~::BEJ 
" "" 

I 

http:1~Vll.J1
http:ei1'UI\)l-'l1BtI'l::~Vl5.rn
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'U'lH'lLnl;1 m)~ I'l b~hn n'U~1 CJ bb 'U1 A~ nl'~tJ-r'U LVi VUbb U'UG'ltl'U Otl'U ~ ~~t11oUtlG'ltl'U L oUlfl'" 'loUtlG'ltlU LL UUtJ-rU 

L Vim::l1 LU'U15viL Vil..Jl~?!l..J W~'l1~'Vh1~~1-.ijmt'Uh1v111 f11 'Wl'llijLl'ltl1~1'1 '1 'Utlmnn~~111LLtJ'lLtJ~m.J 
(invanance) Lb~1 El'l?!1l..J1'lmtJ1VUL VlCJU n'U1v1v11 CJ 16n1'l~111LVllJl~?!l..JRtl n1'lLL~Jn1Lfl'l1~'vhl mnrULL~1 
U1-Utl?!tlU b-U1 Fl'"'I ~'lLLlJ'hutl?!tl'U LVI ~1l1~~nflru G'll..JU~Fl11lJllJ bLtJ 'l b tJ~CJ'U'Utl'l fi1'W1 ';i1lJ LI'l tl1fl11lJG'll1J1';ifJ 

, " 
erG'ltl'U LLl;1~f11'W1'lllJLl'ltl ~-Utl?!tlU bL~f11'W1'lllJLl'ltl{LVI~lilm~1nn1';il LFl'll~'I-1 (calibration) LLvnn'U ~'l 
" 
Ul1J1LtJ~mJLVivtJn'U llJ1~ 

oX1h611Aq)'Utl'ln1'ltJ-rtJbVi CJ'U-UtlG'ltlURtl ~ruJl1'W'Utl'loUm'ltlU~llJ (Holland & Rubin, 1982; 

Kolen & Brennan, 2014) ~'1~1-.ijCJ~~1'lrul~lmtltlVll'Utl'l-UtlG'ltltJLu'UVi"'n LL~1~~LfttlnoUtlG'ltltJ~i'n~11~~ 
" 

L u'U-Utl?!tlUi'lruJl1'Wm ~Lu'U-UtlG'ltlU~llJ ~~ nl'~lLfl';i1~~LLG'I~'l1~L~'Ul1-UtlG'ltlU~11J"ill'U1'U 2 -Utl~ln 10 -Utl 

llJG'llm'lml1 LL 'Un Fl11lJ?I1lJl'W'Utl'l~?!tlU1v1~ LL~~"'lt:J~ L~ CJ~tltJ1~~'V15Jl1'W~tln11tJ-rULVivtJ-um'ltltJ LLl;1~
" .,., 

fl111.1 LLlJW.il'U tl'l f11'Wl';illJ Ll'ltl~19i1'l1 ~1-.ijV~'l ~~ oUtl G'ltltJ~ll..J-X'lG'l tl'l-UtlYi'l LL~~LLlJl10UtlG'ltlU~llJ~ ~LVI~ €I 8 

-Utl LLl9inn"ill'U1'UL~V'l'Wtll9itln1'llLfl';i1~~ (Haberman, 2008; Hanson & Beguin, 2002; Kim, 2006; Kim 

& Cohen, 1998,2002; Sykes, 1997; Vale, 1986) 

2.4 (;m n1'lA~ Lft €I n-UtlG'ltl u~nflruJl1YlLvl tl ~~ bntJ L-Ul"1~ UU Fl"''loUtlG'l tlU ~~m';il bFl'll~~ bbG'l~'l1~ , 	 " 
~ I v.::::.. V cv 4'" .Jd • Q. ~ I 	 q,Q" oQj j A. ~I:;f 

bVl'Ul1 	~1~VFl~L~tln'UtlG'ltlU'V1lJfll'W1';illJLl'lmfl11lJCJlm~Vl11'l -9.46 fJ'l +7.27 "~I'l LL~~lJFll'Wl';illJLl'ltl'l
" 

n1'l"il1 LL 't.ln1~Vll1'l .10 fi'l 2.3 b'Ulf1"''l-UtlG'ltlU LL 'UtJtJ-rULVilJl~ ~'1-Utl"tl'ULVI~ltlnFlruG'llJWi1lJbtJuttJl'lllJ. , 
oUmG'lUmLU~'lJtl'l Baker and Kim (2017) LL~~ Hambleton, Swaminathan and Roger (1991) LL~ 

mh'l11nl'lllJ ~~CJtJ1~CJn\P11-ubb'U1 A~LL~~VI'"n n1 ';i L~CJ1nuL~tlYi~1';iru1A~ bfttl noUtlG'ltlU L -Ulfl"'''-Utl ?!tlULLUU" , 
tJ-r'ULVllJ1~ n~11Rtl Lnruevitlci1"~1CJ611V1-rU~~11ru1FlruJl1'W-Utl?!tltJml..J~ Baker and Kim (2017) LL~~ 
Hambleton, Swaminathan and Roger (1991) ~G'I'UtlLLU~ nLL'Ul~~vr'U~lu~ln1fi''li'lru'''n~ru~oUm1tlU 
(item characteristic curve: ICC) 1~Cl-UtlG'ltlU~nFlruJl1'WLL~~H'V1~G'ltl'Uvi'11tJ Fl11nfil'Wl11ijL~ltl~Fll1lJ, 
Cllnmn'U'1f1" -3 fi'l +3 "tl~1'l L'dtl'l-;;)1n ICC ?!1lJ1'Wm1~~tJmllJLLtJ';itJ11U'1Jtl"fil'W111ijLl'ltl1

" fl11lJ"1lJ11fJ'Utl"~G'ltltJ~" VilJ~1~~ ,:(UVilJ1Clfl11lJ11 -um, tl'U~nfilfl11lJt.n ntl ~1U'1f1"~"n~11 G'lllJl1fJ 

'U11 CJ1 Cl Fl11lJ'KlJ'W'U ih~Vll1 'lFl11l..J'1.h -;;) ~ LUU'lJ €I 'I n1'l\P1 tlU-U €I G'ltlU-Utl,,!'UfJ n nUf11'W1'l1 ij Ll'ltl~fl11lJG'l1lJ1'l fJ 
" 'Utl'l~G'ltlU 1~CJ~G'ltltJ~nfl11lJ"1lJ11fJ?!'11iJ ~n1 €I m G'll'ltl'UoUtlG'ltltJoUtl,,!U() n m n n11erG'ltluvinm llJG'lllJl1fJ~1 

\I 'U " 	 "" 

L~tl~1-.ijmh~CJn~1-uVl"'nn1'ltln'UoUtlG'ltluviiif11i'111lJCJln~1n11 -3 "tl~1Jl LL~~Mnl1 +3 ~tl~1'l 'WtJ11
" , " 

oUtlG'ltltJ LVI~1tln ICC vi"1lJ1'lfJI'l11~-.ij'UmllJbbtJ1tJ11'U'lJtl"Fl11l..JG'l1lJl1fJ~G'ltl'U1v1tJl'1"1'U L'1f'U -UtlG'ltltJ~ii 
" 

f11fl11Wnn~lnl1 -3 ~tl~Vl ~~n ICC ~m1~~UfI11lJLLtJ1tJ11'U'Utl'l~G'ltltJviiiFl11lJG'lllJl';iO~11~~n11
" ~?ItlUvinfl11lJ"llJl1fJ"'11u'lJru~vi-Utl?!tluvinf11i'l11lJCJln"'ln11 +3 ~tl~VI -;;)~n ICC vim1~~Ufl11lJ 

"" 	 " 
LL tJ1tJ';i1'U'lJ €I 'I ~"tl'Uvinfl11lJ"1lJl';i fJG'I'lM~n11~"tlU~nFl11lJG'lllJ 110 ~1 ~'l"!'U-um1 tl'U~n fh'Wl'nlJ LI'ltl1 

" 	 "" 
fl11lJCJ1mJtlCln11 -3 bL~~lJ1nnll +3 "tl~VI ~'1bV1lJl~"lJnU~G'ltlUhhri'llJlmb~~erG'ltltJbri'llJln VlllJci'l~tJ 

. " " 
Vi"'nm1vi",rtJG'I'UULb'U1A~'lJtl'l~-.ijCJoU1'l1'i''U ~~1'lru11~~ln Embretson and Reise (2000) bL~~ , " 

Weiss (1982) n~11Rtl -UtlG'ltl'U611V1-rtJm1'V1~G'ltl'UbbtJUtJ-r'UbVll.n~,r'U ii~~tJ1~" 'lI'lLvltlUl1tJ1-UtJ1~lJ1ru, 
f11'W 111i1 LVI €I ~i'111lJ"1lJ11fJ ~ G'I tlU~'1 bL~1 ~~'U ~11tJ~'Ufi'l'l~ ~'UG'I 'I -u m1 tlU~" "ill L UU I'i' €I 'I fl';i tltJfl~lJ

" " ,
fl11lJG'l1m';ifJ'lJtl'l~G'ltlU~'1 VllJ~ ,:(UVll..J1 ClFl11l..Jl1 oUtlG'ltltJ~~l~VA(Yl L~tlm-Ulfl"'1oUtlG'ltl'U LLuutJ-rtJ L VilJl~~ ~ 

iI .o::Jd" f '" t.I " 
fl1tlUfl~lJt:JG'ltltJ'VllJfl11lJG'lllJ11fJUVln~1'1n'U~1CJ. " 

611V1-rtJi'h'Wl11i1Ll'ltl~m'l"illLL'U n,r'U Baker and Kim (2017) tl5tJ1Cl11 -UtlG'ltlU~nfilm1..jlLL'Un 
~ ~ (l 'U LU'U o1f fl ~ flu~1~G'll1 G'I'U L'Vl1"1 fl"'l ~ LFl ~ €I u llJ '" llJl ';i C'ltl5tJ 1 ~fll1lJ LL tJ~tJ'l1 u'U €I" fi 1 'W 1';i 1lJ LIJI €I ~ 
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I'llllJ~llJl'm"uB.:Jcr~mJ1~ Baker and Kim (2017) ~.:Jtltdl iB~BU~~~lYil'ni1L!'Itl{01';i-;j'lLL'UnlJlnrn'l 0 

~'U1t1 Lth.Jl'lru~uU~'Ut:l,:joVB~BU1'W1~CJ~~~lJ~L1n'UB.:Ifl11vr~'U11'l".:IoVB~v'U ~.:I,x'W nT~~cri~CJFl~L~vnoVv~v'U. " 
" 

~~A1Yi1';il:nL(;Jtli011-;J1LL'Wn~.:I LL~ .1 0 ~'WttJ ~.:JtleJil ClBlJ1'U1~LLft~~tl~f'l~B.:JnUn1~Ul'W011~~'Ulf'l~.:I 
-umm'U bb'U'Uti1'Ub'VIlJl~'Uv.:lm1i~CJd 

im),fhJ ';i1 Cli1.:1 tJi''W'''lJ~'U linU-;Jl '.n'WoUB~tJ'UL 'W1'l".:Ii B~tl'U LL'UU'\J1'U L'VIlJ1~'U B.:I fl111~Clt1 L~tJ.:I~ln 
o '" d .od6 Q II d I Q ~ 1.1 dOJ c4l 

~ l'Wl'W'U B?I B'UVl ~'VIm ~?llJ flB ~l1.Jl'W'U tl?l B'U Vll'l1 tl'Ufl'llJf'l1'W11llJ L!'I tl';i fl11lJ ?l1lJ11 ()'UB.:I ~G1 tl'U VllJ n~~lJ f'l1 

Bci1~·\tr:i1.:J -3 (;.:1 +3 fttl~(;J Embretson and Reise (2000) mhl11 hJi1Lnru",]\Jl1tJ~1L~tlfhY'l'U~-;Jl1.J1'W
" 

oUtlG1v'UL1.JI'1".:J LL~-Utl?lB'U1'W1'1~.:Im1L~'Witl~tlu-;J1LL1.Jn1~~ LLm~iirn1lJV1nl'1';itl'Ul'lftlJVl fl'Ii1.:Jf'l11lJ?l1lJl'Hl 

LLft~B1~~~i1Bci1.:1UtlV 100 oVtlfi1~ ~1.Jv~n'U't1~~CJ'VImvmh.:l L"ll'U Ldm.n"Utl.:l~,:j~~~ '~.:I,x1.J LiJtl~~11ru1 
1.1 0 II' oJ" 41 II OJ alCV ~aJ .3 I v 
"Utl~B'U"il1'U11.J 212 "U tlVl f'l~Lfttl m 'U1f'lft.:J LL 'U'Uu';i'ULVllJ1~"uB.:Jfl1';i1"il Cl'W 1.Jv n"il1 n~~mnm1"Um?l'WmL'U~ 

3. BihJ'a'1 V~ft fl1 'a'~WJ'W1 'a'::'U\J fl1 'a''Yl vra BU ~~'U'Uui'm'VI~J1::~1 V1'1 BlJoW1 ~l9IB{611'V1i''U fl1'a'1vr\<i'n~:: 

~1'WLVlI'l1'WLft8a1'a'a1.JLVlmL"::n1'~~va1'm"'~f'lm'a''a'~~ 21 "lItl~il~l9I'lin~n~1mruru1l91~. ., ., 
Q I IV 1/ ..::::. ";'1 d II tI OJ 1I.1cv..,.J

fl11VlVl?ltl'U LL'U'U u';i'UWllJ1~m ~JI'1mJ'W1L(;Jm Lu'W011VlVl?ltl'UVle.J L"U1'a''U n1';iVlVl~B'U ~~ m'U"U B?ltl'UVl 
" 

lJ fI11lJ LL(;J n~h,:jn'W LVl CJ-UB?lB'Um~1'U"il~lJm1lJLVllJ1~G1lJ (Jl1lJ';i~~'U1'I11lJG11lJ11()"U tl.:J ~L-tl11''U n11Vl Vl?leJ'ULL~ 
" 

ft ~ f'l'W LVl Cl i1 fl11'111 n 1 ~'U11.J01 1Vl1.:1l'1tllJ~1 L(;J tlilJ11otll'Wn 11r1Vl L~BnoVtl?leJ'U LLft~tJ 1~lJ1 ruA1 m 1lJG11lJl1(l 

'UtJ.:Je:!LoV11'U fl11VlVlG1B'U L~ VVl~n fl11'U B.:J fl1 1VlVl ~ v'ULL'U'U'IJ 1''U LVim ~~1ClI'I eJlJ~1 L(;J B i AB ~LoV11''U 011 
" " 

'YlVl~tl'U~::1~1'UoVeJ~tl'UoijmL ';in"il1 noijtl~ih::~'Uf'l11lJCl1n'IJ1'Wmn'l Vl1 ne:!Loij11'U011'VlVlG1B'U\Jlt)\JoVtl~tluoijB
" ~'l n~11~ Vl oijB~tl'U-tle)f;i'Vl1'IJ~~Loij11''U fl1';iVlVlG1tl'U1~1'U~:: ~';i::~'U~1Clft'l LL~~\oij11'UO11VlVlG1tl'U \Jltl \JoUm~tl'U 

" " 
oijB~'l n ~11 ~ n oijtl~ tl'UoVmi'vr1'IJ~ ::';i~ ~'U~Cl1 n~1.J n11Vl Vl ?ltl'U ~::~h dl'W fl111'\J L~tl Cl 'l n 1::vi' 'I G11lJ1';i (l 

. " 1".J .. . "!'l~.J ... 1"'lh::lJ1 ru ron f'l11lJ~1lJ11()"U tl'l~?lB'U ~ I'I.:JVl LLft ::lJl'l1 fI11lJf'lft1Vl Lflft tl'Wtl ~ ~'WLnru"l'l'Vl eJBlJ';i'U Vl fl11'VlVl?ltl'U~:: 

vhfl1';i~~ft'l (Cisar et al., 2010; P1~-UCl fl1qJ~'W11~, 2555) 

rn';i~~'W11~'U'Urn1Vl Vl ?ltl'U~L'U'U'lJ1U LVllJ1~~1 CJl'1tllJ~1 L(;JB{~1'V11U fl111m1'n~~~l'lJ LVlI'l11.J1ft~ 
.,J • .J 1 ~ ~ ~I ... 1 ~ 

G111?1'WLVlI"ILLft:: rn';iG1BG11';i LL VI \I PI m ';i1~Vl 21 'Wf'l';i\l'W bu'Wfl1';iYiYlJ'W11::'U'U 01 ';iVlVl?ltl'ULL'U'UBB'W mJ (on

line) 1'Wrn1~YlJ'W1';i::'UutJi'B\llJfl1';i()BVl.ff'W(;Jtl'W011~1bij'W\l1'W (algorithm) ~1\1 'l 'Utl\lfl1';iVlVl~B'ULL'U'Utl1U 
bVllJ1::~1ClflBlJ~1 L\JlB{ L~ml1~'U(;Jtl'W~\ln~111tJ10tll'Urn';iLfliv'U1tl';iLbn1lJ1oX';iB\l1'U';i~'U'Urn';i1oU\l1'WeJtl'W1mi 
~~Lfliv'W~';lC.I.f11~1 PHP ~\I,x1.J~\ltJi' '€l\llJrn';im1 ~'H)'U~'U(;JB'Un1';i~lLij'U~1'W1-Xiim1lJ()ntJi'tl~ L~Cln1';i

'II 

~11~?lB'U.ff1.J(;JB1.Jn1';i~1bij1.J'll1.J ~lLtl1.Jn1~m1'l?ltlU~1n1U';ibLn1lJ R ~1tJ'qVlri1~~r;11Lh~u (package) 

irtoys b~B~ 'l1 n b U1.J1U';i bbn1lJlJ1 (;J';i!1'U~1~1U n1';iE.JBlJ1UbLft~ii m';iLoU\l1'Un1.Jmh~ bL Yi~Vlft1V bbft:: L~B 
m1~?lBUfll1lJ tl mltl\l"utl\l~'U(;J tl1.J n1';i~1 Lij'W\l11.JL~ ClU-rB f.I Lb~1 ~\lt11lJ1 L~ tJ'W bU'W';i ::'U'UBtl'W1mi~1vm~1 

.oJ ~ " I II GJ. ~ IV V 4 ~ 0 ~QJ I

PH P "/f\l"U1.J (;Jtl'U Vl~n ft 111'1 B1.J"U1.:1lJl"n 1lJft::btl CJVl bL~ ::"/f'U"/ftl'U L'W B\l ~1 mJ'U~ tl'W m ';iVl1b1.J\J\l1'U'/.ffi\l ';i::'U'U n1 ';i 

Vl~?lBU LLU'Utl1'U b Vim:: i'in 1::tJ1'Wn11ri1\J1 ru ~tl'WoU1.:ilJ1n vh1oX1::VI')1\1 n11~YlJ1.J1';i::'U'U tJi'B\l1oUb1ft1tl1ULLn 
..., 1 .... '1 " '" " 0 1~. I I

bL~~(;J11~?IB'U'W1'W n11nl';iYiYlJ'U1';i::'UUtltJ'W ft'U u1:: L.f1Vltl'U L Yitl ~VI Ln Vlm1lJ (l n~tl\l Lbft~bblJ'WC.I1 1.J n1';iVl~~BU 
" 

m n~~\1\ 1Vl VLL 'W1Vli'l n11~YlJ1.J 1 ';i:: U'U ~1 tJ15~\l n ~11lJI'I11lJ~vVlI'1~B\I n'U LL 'U1Vl1.:J n1';i~YlJ1.J1';i::'UU'lltl\l• 
ruii'Vl';i otlE.JlJ'lflft h~m m;;e.m Lb6'l::~~-UV n1qJ~'W11~ (2559) 

G11V11''U15n11tl';i:::w1 ruA11"n1lJ?l1lJi';i() 'l1nn11P1 n~l'W'Uli n11'IJ';i::lJ1ru~1 ~1Cll'l11lJ b u'U1 tl1~ 

?l.:J?lVl (MLE) bU1.Ji5n1';iU';i::lJ1ruA1~lJI'111lJLLlJ1.J~hAB'Uoij1\1?1\1 bL~i'im1lJl'1ft1Vl LI'1~ B'W~\I b'li'Wn'UL'Wmru~~ 
\J , \I" '" 

http:Lbft~bblJ'WC.I1
http:ij'W\l11.JL
http:Witl~tlu-;J1LL1.Jn


~LU:::~"ttllA'r\~~L~~~lr\llJlA'r\L~:::RUXt~Bfl.~L~U~'iI1LllJ B~r\~ ~~~~LlAfu~L~r3r;,(!~L~Br\,VI:'L~UW" 

[t\~L~B~!'LU:::~"ttlIAm~~L~~~lr\llJlAmL~~RUXt~I:'~Vi.~:::\:mraLfl.~L~n.M.n.~U (O~02) un8o~Eq8V ~~ii 

(L002) auo~s PUE 'MOnajp009 'uea!pew ~~mn.r\t ~~~~LlAfu~L~r3,tJ.~I:'L~Br3LR.~L~U!:-~!'L~G~!'LU~~" 

j,jlAm~!'L~~~lr\llJlAmL~:::RUXt~!:-~Vi.~L~n.M (£t02) UOJJEg pue UOSMeo 'nil '~dneLjz~!tJ ~" (8002 

'eln~nw "'i} enal.) ~~~I:'LlAfu~L~r3r;,(!~L~G!:-~Vi.~ L~U!:-~!'L~G~~LU~~i'!.IIAm~~L~~~lr\llJlAmL~~RU)to 
~ ~ 

I1IlLfl.1':l Lln.M.IALRU !.I!,LU ~1':l~1A11 GlJlL~U r\U~r3i,~n.IALRUItJ~LU~l':lftLln.M. LI1r\L 1':l1A~1UVi.~~" r3Lfl.~LU1~!' lei " (. F' PI ~fP:' PIn>" ""F' J;:, ~ I If" b I 

!'L~B~!'LU~~"!.IIAm~~L~~~lr\llJlAmL~~RU)to~Bn.~L~u~'mLllJn.,Vw~'LRU~~LU~l':lftL~~!'\~L~B 

t-fuVi.LlUt-~ U IAR!'!'t.W!.It-itl.'i!',L~B~!'LU~~'i!.llAm~!'L~ ~ I ~ I p 

~~lr\llJlAmL~~~uX-~I1Ln.L~u~u,tt~~a.~tLlA~~ (L002 'auo~s "'i} 'MOllajpoo9 'uea!pew) ~~II1,L~UULft 

!'L~G~!'LU::: ~i'!.IIA' r\~!'L~~~ln,11J1A'2-t!'LU r\t~tr\~I1LllJ(!r3LR.LRU~U,tJ.~ ~m L~n.M.t-~p'UL~UBr\ (9002 

'ai!e>jsnE>jJEW) t-n.H1LlUULftLlI1,fuQ.u"!,LUr\' !',L~B~~LU:::~"1tJ1Am~H.. L~rmln,llJlAmu WU,tI1LtlJR.' ~B~ ., I II (, F' F=' f'b F'" I'I~ '" 

~tu!'Lun,Ll:mfue:I':l'~~" ~L~G~!'LU:::~"ttllAm~!'L~~~lr\llJlAin.,V lr3~1~I1Lt.IJLItl.LRU~!'LU(!t-~ ~~U~ (8002 

'eln~nw "'i} ellal) t-~ItI.ItJM.'L~UULI1}BlIl'l~I1GIJr\Lt-2-t~~111t~r\lI'\L~~~~l1l!' !'L~B~!'LU~~'iltJlAm~!'L~ 

~~ln,llJlA'Jlo t!,LUtu!,LU n.~~!'r.~I1Lfl.LRU~Ur;,lIlgQUL~LI1t-GP'~L@~U1I11,LRU~U,ttWgo.L~U~~r3~~' ~2 

~R~~tWItJt-~tmL~G~!,\'U~~,,1tJ1Am~!'L~~~ln 11"l1AmL~~RUX-~~I1r-lln.'1~11LR.LRU~Ur;,lIlgo.~!'LU 

~~IALlIlttllAm~~L~!'LU~~!'LunL~I1~mr\r\'1:::1"l11:::~1' ~~IAt-~k!1Am~!'L~~L~@~~LUn,Ll~lr3~~mn1i ~1J11~itjll1, f' ~ n '" f' .. f' f' '" f' .. .. 
. . 
~ LRUIJ.Ur\lIl~r\IA:::mn.n' ~~IALlIl j,j1Ain.~!'L~!'LU~~!'LUr\L~r3 ~~mn11 :::1J11~m' ~~IAt-~1tl1Am~!'L~NjLn.'!,\,U ~ '" 'Co~ r:. I" F'? n fl F" I=' F" P 1'1 

r\L~I1~~mr\"~IJ~r3LJ).LRU~U,ttlll~o.r3~l }W~LItJLr3IA~r3L~:::mi}W~Lttll1lJ~~r3L~~~n,,V W~i~LIAItJ~r\'U1\r\Q' 

~m'~~~~LlAfu~L~Ilr;,~r;.L~@r\,Vt-L~UlIl"[t\ ~2 ~R~!,tWItJr;.~" !'L~@~~LU:::~" ttlIAin.~!'L~~~ln,11J1AmL~~Rux

r\r\" :::I"l~ }lIl~Lttl LIlIA~flL~~~"}W~Lttll1lJ ~~flL~~L~Bt.~r\Q'~~~ItI.:::m'r3LIl.LptU~Ur;,lIl~a.L~n.M. n.Bwnr.Jl~B 
~ ~ 

ftLlIlUm, L~B~' ~(11I11,L~U~U,tJ.lIl~a.L~U t-~l1l!'M.Llmt ~ 2 ~pt!'!'lWj,j ~~" ~L~@~!'LU~~" \..IIA m~!',L~ 

~~lr\llJlA' r\L~:::RUX-~~I1!tllr\" ~}W~Lj,jLIlIA~1l L~:::~"}~~L\..Il1lJt'~ r3L~~~r3Lfl.LptU~Ur;,wgo. 

.e-lt'G~~IAf\\ ~lIlLfuruhltLRU~U,ttlll~~t-G!l. !Z ~R!.!.r..W\2It'~1'!.LI2B~.t.LU:::~m~IAml2.t.LI2~~ln,11J1A' 

n.L~::RU~l!I~.t.LUn.kIt1.L~}BW'r..~rtGIJIlr..~::Lrtll1,mkf\n.n.'mGI2~IA.t.LUn.n.~.t.l,!l.t.l,U~l1lll,!.f\~G "17 

r\n.N3U LI1Lr3r\I1" X" ':=' I 0 

~ 

~m'~@~UllrtLt.I"l~lH.LI1L ~I1LlI"lL!e! ru Lrt~!'f\!.LU~t LlAlllP.::: ~ n,V ftt~£~r;.B ~~~L!e!ru Lrt:::~r.!'LUJlo t ~LU t-~ n , 

(dV3 :JO!Ja~sod e papadxa) r;.~lI1.r3Llf~~II1,~LI"lL!!Illt~L~mLrt~!.r.!'LU£~r3t~lj!'LI1L~I1Lt.I"lL!!IruLrt:::~r.!'LU 
1\ . 1\ . • I 

Jlot~~ ~11111,~~~~B~ItI.Ulln.G~BJlon.BlIln.B~~IA~LUn.kLJlo"~ULVi.~" (3lW :UO!+Ewqsa pooLjila>j!l wnw!xew) 
~ ~ . " 

l!I~ ~~~\f\\r\1;} mLtlJ£~1lt~L!!Iru Lrt~~r.!' L U 20 t~~r\,V 11~ t1 ~~~:l:m Ulj n.B ~B2-n.B Wn.B ~l!lIA~LUn.k LEo' 
~ , 

~B~' B~ £~ Z ~~Jlotp'r;.~lJnt~z ~P\!'!'llllltJ~~"!'L~G~~Lu:::~m.JlAm~!'L~~~lr\ll"llAmL~~RuX-~~!.Lun.kVi.L~ 

}B lIlit~I1GIJr3t.~~LI1I11,mkr.n.n.imG~~IA!'LUn.n.~!'r;.Gn.ll!'LrtL~ftLllJLl'lm Lft:::!'f1~LU n.~~l'l (S 102 'au elj) 

"'i} auaLjZ ~S86~ 'ueLj~eU!WeMS '"'i} uo~alqweH ~286~ 'MalS!W "'i} )j~og) l!ll1l11.r;.Xt~~G~II1,U~n.B~BEo
. 

n 
~ ~ 

n.GlIln.G~~IA!'LUr\kLEo'~~t~nun1(3lW) ~~r;.~~\r.tnQ' I1LllJr3l~L~mLrt:::f,f1!'LU£~L~UL.(3r\[t" ~t:l~1~~ 
~ 

(dV3) t-~1I1,1l Lln~lI1,~LI"lL~r3t~L~rtlLI1~f,r.!'Lu£~~:::mfl.r\ t ~111t1.r;.~ ~~B~1t1.Ull n.@~BEon.BWn.B~~IA!'LUn.kLEo' 

mailto:n.@~BEon.BW
http:Lrt~!'f\!.LU
mailto:m'~@~UllrtLt.I"l~lH
mailto:L@~U1I11,LRU~U,ttWgo.L~U
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~eJ~1'i'i~VI'h:nl'H'le:n~~'Wmjtlm~\ii'U"uB~til'm'lh~'W L'Ii'W Ljif'i'l.;~ 1'W~ ~1tJfl1'H~tJ'W L~\ilfl~~mVlfll'U1~~ 
~ ~ 

~11~'WLVljifLL"':::f)11~B~1';j mllJ~llJ11rl1'Wf11';jlotlL VIAL 'Ul~~~l';j~'ULVljifLL~:::f111~eJ~1';j f11';jmUAlJ~'m)~, 

b~tJ1 tl'Uf11';j1otlL VIAL'U1"'~~11~'ULVlf'fbb~~ fl11~B~11 Lb"'~m11l~B~f)11-r'U~otlmJ'" ~~m1~f111Plfl'l.;11'Uf111 
'IJ 'IJ 

i~tJA~~\ileJ1'\.J LYlmtJ'ULL'U1V11~1'Ufl1';j~~b~~lJVi'fl'l.;~~1'ULVIAL'LIt"'~~11~'ULVljifLb"'~f111~B~11bbv!~jifm'i1'1.;-vi 

21 'lJeJ~ij~\il,rflPlfl'l~11~\ii''U'\.J~'1!qJ1\il1 L-dB~~1flV1fl'l.;:::~1'L1LVIAL'W1"~~1';j~'UbVlPlbb~~f11';j~eJ~1';jLLv!~Pl\J11'i1~ 

-vi 21 LtJ'U~~~lbiJ'LI~lVl-r'Ufl11P1fl'1~n1'U1~\ii''UlJvniVltJ1'''tJ (Educational Testing Service, 2002) ~~~B~~ 

fl11 LIil1tJlJm1lJl'l~eJlJij~ (9\,rflPlfl'I~n1,xa1l.J11tl L~tJ'Un'LIG1~AlJ-vi~B~1otlbVl Al'U 1", ~~11~'ULVljif bb'" ~ fl11~B~111'LI 
'IJ 

fl1'~~~'J1'\.J1~bVljif Bfl~~ ij~ \il'IJfl P1fl'l.;1~:::IXB~HVi'fl'l.;~~1'U bVIAL 'LI1~~~11~'LILVli'1Lb"':::f111~Bt111LLv!~ 
Pl(9IJ11'1.;-vi 21 1'Wm1Plfl'l.;1A'WA111~CJ bb"':::~WJ'U1v~fi'm1lJ-nVll.lLYlB~~'Ul'h~LVlP!1,xfh'JV1'L1m:::LL~1"fl

'IJ . 

bb"~ L~B1,x~eJ (;lA~ B~ tl'Ufl'.l1l.J~B~ fl11'U A"" fl';i"UeJ~ VltJ'".l CJ~1U\il1~ '1 -vi~B,m11'UA"1 m-viilfl11~LvhVi'u, , ~ 

"f~q ~~.<::II d ~q .. oJ ",1.1 

bVIA b'U b'" CJ~11~'WLVlP!LL"':::f)11~B~11 11l.JVI~lJm1l.J~1lJ11rlVl,;)~A(;l'".l Lm1~VI LfltJ'"l n'U'lJBlJ"'~11~UbVljifLL"'~
'IJ 

f)11~B~11 (Wijaya & Surendro, 2007) 

LdeJw~11ru1ml.JB~fi'u1~flB'UVtltJ l'l'Ul1fl11-viij~lil,rflP1fl'l.;1'1l1CJ~U1~~'Ufl11ru1'LIfl111otl bVIAL'LIl,,~ 

~11~'U LVIP! LL~ ~ fl11~ B~1 ';j~1'U f111L ih (i~ ~1'HnJ bVlP!~~ fll1~1'U~u '1 bLt1 (;l~11u~(9\,JnPl fl'l.;1'1l1 tJ~ 
... " "" .., d 1" it ..., 1 .J""~ ....<OJ ~ 1 U"Uru~VlUClI'l'Unrln'l.;1m1lJa1l.J11rl 'Uf)1W{'UAU bb"'~mJn~11t1'UbVlf'1n~'UA'LILl'lBfl11 '1l~1UB~ U1~(;l'U~~ 

Vl~~~Vi'n'l.;~1'U fl11~B~11~11~'UbVljif bb~ (;l~11U~ \il,JflPlfl'l.;1Vl~~~A'".l1l.J~1l.J11rl1Uf)11~~ bb"~~(;l fl11 b~ tJ'".l tl'U 

';)(;lVllJ1tJBL~nVl1Bijn~ ilfl11lJf)Vl~~1~~1';jA1Uf)11,j1L~UB~1U 11lJ~~~1lJ11rl1U f)11b~B fl1otl"llBv.Jv1bb'".l{bb~~ 

~11~~11~'WbVlp!1~mh~LVllJl~~lJ B~1'U1~v1U~~fl11~1'U~'LI'l (Ritzhaupt et al., 2013) 

~'".lU~1Um1~(;l fl11~11~UbYlPl l'lUl1U~ (9\,rnP1n'l.;l~~'lllCJ LL'" ~Vl~~ilVi'fl'l.;~~1Ud~1 nl1Vi'fl'l.;~ ~1U 
d ~ J' d ... .J ..., 1..1 ~ " 1. I ""1 ~.., d
B'U '1 VI~'UB1~ L'UB~~1 flm1lJ~Lmn fl'U ),1""uBlJ~ LL" ~ u1Lbfl';ilJVI 'll b'U fl1 ';j~ Vl1~U'U bb"'~ bfl'U11'U111l 

~11~'ULYlf'fLiJ'W-rrB~B'U-vi~lUlJlfll(;lLMmtl'Uf11';j~Vl1~'U'U1v.J~-rrmm l~bbri 1v.J~LBflt1111v.J~1tlml'l 1v.J~ b~CJ~ 
" " 

1v.J~i~Vi'f'f~ Lb~::: fl111mtl1bbfl1lJ 1 'Ufl1';j~(;l';j~'U'U bb~~ bnU1'".lmllJ~11~UbVlf'f ~~LU'LIfl11lJ~LQl'l1~b:a~~ flrl11 
'IJ 

5. v.ihJ"al V~" n1"a\Jl"a1'o\1G'l vtlf'l ru.n1'W "a::U 'Ufl1 "aVl iii aB'U bbtltlui'tl bVI:lJ1:: ~1 VI"! mJ'vh b\il v{,hVIi'tl 

fl1111i1~fl'I~I::~1'UbVl Ab'U1,,~a1"aa'UbV1f1bb"::fl1"a~va1"abbv!~f1m'a"a~~ 21 'IJV~il~\il'I1nRn~1m~~1\il'i 
1~'UU fl11V1(;lt1B'U bb 'U'Uu-ru bVllJ1~~'".ltJAm.J';;h bIilB{G11V1-r'U f)111(;lVi'n'l.;~~1ULVlA1UL"~~1'i~Ub 'VI f'f 

Lb"'~f)11~B~1'Hl.v!~f'1(9IJ';j1'1.;-vi 21 "uB..,ij~lil,JflP1fl'1~ntl~ruru1\il~ ~m~CJ~~'U1~ULL'\J~LUU 4 l1'".lU l~bbri fl11u... 'IJ 

~\lVl~Lii CJ'W f111~~1\l'll(;l-rrB~B'U, f11';j'VI(;l~tl'U bb"'~ fl1111CJ~1'W ~,mf11';jVl(;l~tl'U 1VltJf111Vl(;l~B'UbLU~BBflbu'W 

4 111U l~bbri f11';ju';j~lJ1rul'hm1lJ~1~11t1 fl11f'1'(;lb~8n-rrB~tl'U fl11tJ~fl1';j'VI(;l~B'U LL"'~fl11';j1tJ\l1'W~~fl1';j, 

~UIil8ULb 'j fl1U fl1 ';j'VI1'I~8'U Ael fl11~~VI~ bUCJU 1(;lCJ~~8'U~~IXB~~1btj'Ufl11"'~Vl~L{jCJ'Ufl11Vl(;l~B'U
" 

cJ1U1:::'U'UBUbvm{L{j(91 Ldtl~1Lij'Ufl11m8n.uBlJ"L1CJ'U1BmL~1~~:V~~1lJ11t;) ~1 btju fl1'jYlI'I~B'U1~ ~1V1-r'U 
" 

fl11~11~'/J(;l-rrel~tl'U ~i~CJ~1bij'Ufl1';j~(;l'Il(;l-rrtl~B'UH"1\lVl,r1~1'U1U 5 '/JVl '1lVl"'~ 5 -rrB ~\lLU'UotlB~Bu~iJ 
, '\J' , , 
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A11lJtJ1fltlcJ~:::'VI'h~ -0.5 ~~ 0.51t1bb~G'l:::'Il~'lh:::flmW11m~tl'VI1A~'U~~ 5 el~fh..h:::ntl'U b~tl1iG'11'V11''UcilJ1~". . 
~~tl'Ubb~G'l:::fl'Uvilitl6'ltl'U 5 oUmb~n 'VI~,:r'illfler6'ltl'UviloUtl6'ltl'Um'U 5 oUtl ~~'U'Ufl1WI~~tl'Ubb'U'UU1'Ub'VIlJl::: 
" " 
~1tJAm..l'vhb\PItl11i'l:::U1:::lJlrufhm1lJ~llJ11(1'1Jfl~~~tl'U bbG'l:::th91mllJ?fllJ1~(1~Mli'llflfl11U~:::lJlrufh'1.u

" 
1oUt 'Ufl1 ~I"l~ b~tl floUtl6'ltl'U1tI~lvl'U tl~ '1. U G'11'V11'Ufl1~b~ tlfloUfl?ftl'U1ifl11YlIi'l1~ rulli'll mh ?f116'1t1bVlP1?f~~?f~" . 
(Maximum Item Information) bb~~m'UfllJfl1~btJ~b~WoUtl?ftl'U (exposure rate) 1'V1'1lJbn'U~mm~ 20 

tI::: x (
V'litllJVI~fl1'UAlJ b'Utl'Vl1"1Jtl~ bb'U'U G'1tl'U content balance)• 

fl1~U~~lJlruAlmllJ6'lllJl~(1'1Jtl~~~tl'U1inl~U~:::lJlrufh~1lJn'U 216 fitl 1Gfl11U1~lJlruAl~1tJ 

A11lJbtJ'U'1.ul~~~"1~ (maximum likelihood estimation: MLE) HG'11'V11'Um&~?ftl'U~lJItl'UoUtl6'ltl'U~mbG'l~ 

~~~~lJn'U bbG'l:::15fl1~U~~lJlruAlv11tJfilfll~'VI1~Jl1tJ'VI~~ (expected a posterior: EAP) 1i~1'V11''Um& 
v.J III 4_ II OA. oCIt. ~I ~ 

eJG'1 tl'U VI \PI tl'U'1J tl?f tl'U (1 fl'VI ~tl ~ I?lVl fl'1J tl bbG'l ~~ :::'U'U \I ~ 1?l1 b 'Uti fl1 i tJ IJI n 1 ~VI ~ ?ftl'U blJtl fllfl11lJArll1?l bArltltl 
\I \J 1 " 

lJ1(;mn'U i'lfilUe)tJfli1'V1~mvhn'U 0 .. 3 bb~~&,\tl'U~tl~vhoUtlG'1tl'Umh~umJ 6 oUtl 'VIln~&,\tl'UvhoUmH)'UA1'U
~ . \I \I 

35 oUtl bb~1mllJAml?lbA~tltllJlm~1'U6~&'\~ni1 0 .. 3 ~:::'U'U\I:::tJ~fl1~'Yl~"'tl'ULl?ltJB(;)L'Umi
~" . 

Birdsall (2011) m~::: Thompson and Weiss (2011) Pifl'l;lbb~:::G1~bfl~1:::";~1'U1~t1~b~tJ1oUB~fl'U 

fl1i~WJ'U 1 ~::: 'U'U fl1~'VI I?l G'1 tl 'U bb'U 'UU 1'U b'VIlJl~v11 t1fltllJVl1 b\PItl{ V'I~tllJ~~ b&'\'U tl~tI IJItl'U fl1 ~-WWJtll~~'U'U fl1i 

'Yl~&,\tl'Ubb'U'UU1'Ub'VIlJ1:::~1tJAtllJVl1b~tl{~iiu~~~'VI6Jl1W ;~bLtJ~e:mmtJ'U 6 ~'U(;ltlt.l1v1bbri n1111~bbeJ'U n1~ 

~WJtll fl~~oUtl&'\tl'U fl1~'Yl1?l rl B~1im'~1 bA~l:::";oUB&,\tl'\.J fl1~fh'VI'U I?l~U bL 'U'U~:::'U'Ufl1~'VI~G'1tl'U fl1~G'111~i~'U'U 
" 

fl1~'VI\?l?fel'U bb~:::fl1~I?lLb~~:::'U'Ufl11'V1I?l?fel'U Ll?ltJfl1~fh'VIt.ll?liULL'U'Ufl1i'VIl?l?ftl'UbbtJ~tltlmtJ'U 4 ~1t1 1~bbrl 
" " 

fl1ib~lJ~'U fl1~'YlI?l?ftl'U errln tl~YilJl"ll?l b~ tl n-U'elG'1tlU B~fltl~YilJ'l.h:::lJl rufhfl11lJ?fllJl ~(1 LLrl::: bnru~n1~t1~n1~• 
'VI I?l?f tl 'U LI?l tJ ~1 ~tJ ~WJ'U 1 i:::'U 'U n1~'Yl~?f tl'U bb'U'UU1'U b'VI lJ 1::: v11 t1A tllJVl1 b(;l tl {G'11 'VI 1''U n 1~1I?l Vi'n,,;::: vllt1 

" 
bVlflL'UL~~?fl~?f'Ub'YlP1bL~~fl1~~tlG'11~bb'lti~P1m~~1j~ 21 '1Jtl~il~lJIuflPin1jlU~qjqjl(;l~ IJIllJ~tI~tltlfl1~~~\Jl 
~~'U'Ufl1~'YlI?l?ftl'U bb'U'UU1'Ub'VIlJl~~1 t1AtllJVl1 b\PIel{.vl~~'U ~~vh1'IX~~'U'Un1~VlI?l?f el'Ui'lA rumV'l1'U'VI n~l'U1~i1 

\I~ butI~l'UmllJiiuidtl'llt1 mllJ b Uti '1.u1m:ufl1'nl11u1.u fl11lJL'VIlJl~?f lJ bL~~m1lJ(1 n~tl~ Bn~~6~v'h1'IX 
" 

\j~ 1'l~~V'ltlhlJ1fl~tl~~'U'U nlWI~ 61tJ'U1'U~1t1fl1'W~1lJ'1J B~ ~~'U'\J 'VIU1 \ltl'1JtJ~~:::'\J'\J fl1~b~tJ'U1'1Jtl~mi~1'U 
" " 

bbG'l:::m 1lJ 611lJl ~ (1'lJtl~ i:::'U 'U bbl'ifi tlt.l.vl~~~V'ltlhl'im ~'U'U fl1i'Yll?l G'1tJ'U ~1'U fh ~V'I'l-1 bb~ :::611~?f'U b'VIP1~:::'U'U ~~ 

Utl tJ rl11 ~1 'U ~ 'U b~ tl Vl\l 1~ fiJ10U€l A 1 mlJ~lI?l A11lJ~~V'I€l1 \I ~tl~ ~U'U fl1 ~'YlI?l?ftl'Uvi'1t.lA1 ~V'lv'i bb~ ~?f1~G'1'U b'VI P1 

i~'U'U WUi1 .vtlA1 mlJb~t11 fl'UoU tJ f111lJ bb ~~ L~tl'Um llJ ~ ~V'lm l?lii~1'U1t1il~ \11 UflPi fl";1~1lJ~~'W€l1\llJ1 fl ni1 

AlmlJ.vtl~'U €l1\1 b~€l~lJ1 \11 m~'Uu fl1i'Yll?l?f tl'U'1.lJiifl1~ bb~~ b~el'UA11lJ~I?lV'l ~1 ~b~En fl'U fl1~1i~1'U~::: 'U'U fl1 ~ 

'VI~G'1tl'U b-u'U fl1~'1J1~'VI1t1'1JtJ~G1t1Jt1J1ru8t1LVlB{LU~ VI~tJ8'ULVltl1LU\PIi'lfl11lJb11~l'vh1'IXfl1~Ui~lJ1G'l~~'1Jfl~ 

i~'U'Ufl1iVl~?ftJU Ln~f111lJ~1i1 ~~vi11'lXil~(;l UflPi fl1j1 ~tl ~~fl1'S'VII?l?ftJ'U'U1'U n"h~A1~\I:::LU'U vl~J'U fl1'S 

i~t:.Iflf~~ tllUm~i'l fl1~bvilJ b~lJ1'U~1 tJ~~bBtJ~vl~ mi 11 b~flvh1~ij~\PI i{flPifl1j1iim1lJ~~V'ltlh(;\tl~::'U'Ufl1'S 
, " 

'VI~?f€l'UbVllJlJ1 n:fi'U 



·196

1. -um~'UmL'U::,h\-1~'Un1 'a'l11l:.J611~Vhfl'li 
1.1 fll'HI'l1mJfl11lJ'W-rmJ~~I'l11n~fl't~n1~~llJl'H1L1tJ'UV'U"'..:JAlJ~vi'e:l..:J1-ffL'VIA1'U161 ~G111G1'UL 'VIPlLI.L1:: 

fll1~eJG1111 'U m1W\llJ'U1 'th:a'VIPlii A11lJG'11 ~'Ymh.'l~..:J ~~mj'n~mn":il:: ~ eJ..:J1 offVlfl~::~''U L'VI A 1 'Uh ~ 
~11G1'UL'VIP1LI.(1::fll''i~€JG1111.1.vI..:JPl(91111~~ 21 l'Um1~fl~lA'UA11 1~tJ LI.(1::Ww.!'Ul€J..:JflA11lJ-U'VI~l.yj€JWVlJ'U1

" 
I'l'UL€J..:J LI.L1::'th::L'YlPl1oXnl1Vl'U m:: LI.~ m1 LU~ tJ'U LL UL1..:J'lJ€J..:J1(1 fl LI.(l:: L~€J1oXG1€JVlAft€J..:J flU fl1111~€J..:Jm1UAL11 m• 
'lJ eJ ..:J'VIth CJ..:J l'U 19l1..:J" ~ ~€J..:J m1U A (l1 m~ii n11-r L vb -X'U L'Vl fl1 'U1"~ G11 'aG1'U L'Yl PI LI.":: nl''i~eJ G11'a 11lJ~..:Jii 

I • " 
d "=11..0::::. .,CJ ",iI d cv~ '" 

Ad llJG11lJl 'a fl 'Vl\1:: AVId LfI'n:: 'VILn tJl n'IJ'lJtlll"G111WW L'VlPl LL":: fl1'a ~ eJ ~1'a VI..:J'U'U 1::UUm1'Vl VI~€JU LL'IJ UtbU 
\J 

L 'VIlJl::vl1tJfltllJ'W1 I.l'leJfi.'U..:Jl'U1~CJ-d ~mu'U m1~n~11'U1::~U~~lJ~n~l~llJl'aml11ULU'UI.A~€J..:JiieJ1'U m1 

U1:: d'l'U fl1 IlJ-rf1dllJG11lJl"Hl~..:J fl~'11~Lu'U €I Vl..:J~ c.J(l n11U1:: dh.l~l~\)::·lh tJ1oX~t"11u'U m1~n~11 'U 
" 

'a::~UeJVllJ~fl~I1111UW\llJ'Ul ~I.~ tJ'U LL(l::~~ m1L~ tJ'Wfll'lG1€J'U1oXG1€JVlflft€J..:JnUfl11 L U~ CJ'W LL U"..:J'lJ€J..:J m:: LI.~1(l fl 
• \J 

1'UPlI'l111~~ 21 

1.2 \11 mm fl11Pi m~l'Wurh 1::UU m 1'Vl~G1eJU LL'lJUU-rU L'VIlJl:: ~1 tJfleJlJ~1 I.I'l €Ji~lV!'rU m11~Yi'fl~:: 

~''U I. 'VlA1'W1"VG111G1'W L'YlPlLI.61:: m1~ml1 'aLI. 'IA..:JPlm11~~ 21 'lJ€J..:J~~\PI11n~fl~IU1 'Yqjl\P11 ii fll1U1::Ll1'U 

A N.n 1'W 1:: ~UlJl fl~~ ~ 'Yl n v11 'W U 1:: fl eJU nu~~ (9111fl Pi fl~11~'Yl~" €J..:J1off1 ::U'IJ" I.Lm~ii fl11lJ Yi..:J'W €J1\)~€J1::UU, , , 
m1'Vl ~G1€JU'VIfl~I'W ~..:J~llJl1m!,1::UU.,1tJ1oil\1~..:Jl~ ~..:Jt1'WtJ1\)11m'W1::~U€J~lJPi fl~I'V1~€JG1mu'W eJ ~lJ ~fl~1 , " 
~~€J..:Jm1W\llJ'W1P1ntJ.f11'W'lJ€J..:J~~ \1111flPi fl~11'W~I'U-d 611lJ1'H'nl11::U'IJ~W\llJ'Wl1'tl1-ff'VI~€J1iLU'WLL'W Tvm1'W fl1";i 

WVlJ'W1 19l€J tJ€J~ 1~tJPin~I\)1 flm 1 1 offf1ijeJ'lJtl..:J1::uum1'Vl~~€JuLLU UU1U L 'VIlJ1::v11tJfI€JlJ~1 L('l€li~I'V11U fll'rr~ 
\J 

Vlfl~::vll'WI.'Vlfll'W1"flG111G1'WL'YlPlI.LL1::fl1'a~eJG111LI.'IA..:JPlm11~~ 21 u1::m)U~1CJ 2 ~1'U R€J 1) fiiieJm110ff 
\J 

..:Jl'W~I'V11Umoff..:Jl'U~11U (user) U1::ntJU~1tJ fll'a(l..:J'Vl::LihJ'U mwul1off..:Jl'W'a::'lJUfI~..:JLL'an fl1'iL'Ul~1::UU 
" \J 

L~m~m"'LL'lJU'YlI'IG1tJU LLL1:: n1";i11 tJ..:Jl'Wc.J L1 fll1'V11'1~€JU LL(l:: 2) fiii€J n1'a1i..:Jl'W ril'V1-r'IJ ~~I'I n111::UU 
\J \J 

(admin) U1::fl€JUvl1CJ fl11L.ff,ft'a::UU fl11~1'Ifl11.fftJ~eJU m1I.Lm'lJ.fftl~tJu fl11G1-rl..:J'lJI'I.ffen1eJU LL(l::m1
\J , 

~l'Im1G1lJl'8fl LI.(l::m11'111CJ..:Jl'W~(lmWI~G1€JU'lJtJ..:JG1lJ1'8fl
\J 

1.3 m1€JeJ fl LLUU1::UU m 1'Vl ~G1 €JU LI. U'lJU1U L 'VIlJ1:: ~1 tJfI€JlJ~1 L(91tJ i1'W..:J l'U1 ~CJ-d~€J..:J1oil'"qjqjlN 

B'WL'YltJil.ii\1l I.L(l::hj~'LU'W~~G1tJU~€J..:JYill.l.UUG1€Ju'W-reJlJ "n'U'VI~eJ1'W'1i1..:JL1mL~CJ1n'W e)'WLiJ'U\)I'IL~'W'lJtJ~fll1
" I , 

WVlJ'Wl1::uum 1V11'1~€JUI.I.UUu-r'IJ I.'VIlJl::vl1 CJAeJlJ'Wl Ll'1tli LLI9l~~tl~1oXfl11lJrilrl'Y R€J fll'HI'11CJlJfI €JlJ~1 1.\11 tl4 

1"J~m'W~1off~eJu\)::~€J~ii "'qj t1Jl N B'U L'VleJiLiil'1 ~iimllJL~1 I. VlCJ~'WeJ tll"'t1J qjlNB'UL 'Yl eJil.ii(91ii fl11lJl. ~l~' 
'VI~eJ"''Y 'Y' ruB'Ul.l'leJ1 Lii 1'1 'VI ~ 1'1 €I,\) Yill~fll 1U1::mmm'lJeJ..:J 1::UU m 1'YlI'IG1tJU Lii 1'1 fIl1lJ~loff, vh1oX~~\i1 

11flPi fl~ll-ffL1"11'Wm 1'YlI'IG1tl'U'WI'Wfl11~fIl1":: I. U'W ~..:J~'U~~fIl11oXfllllJ~l!9'YnUL~€J~~~mil1 1 'Um11-ff 

1::'lJU m1'Yl~G1tlU 1.1. U'lJU1U L'VIlJl:: vl1 CJAtllJ~l 1.1'1 eJ1,,~WVlJ'Wl.a 
1.4 1:: UU rn 1'Yl1'I G1 €JU 1.1. Uu'tH'u I. 'VIlJl ::~1 tJ A€JlJY1 1 L\i1 tl1~,'V1 -ru fll111'1Vl fl~::v11'W I. VI A 1 'W1L1 ~ 

G111G1'W I.'YlPlLI.L1:: fll1~tl~11LLvI..:Jf1 m'a1~~ 21 'lJ€J..:J~ ~1'1,j'flPifl~IU~ 'Yqjl(91~~WVlJ'Wl~'U1'Um'a1~tJ A~~.aL'VIm:: 

~1'VI 1utj,1UU 1:: CJ fll'il-ff flU~ ~ 1'111fl Pi n~l~ nl~..:J Pi fl~lvell 'W 'VI ~fl G1 m ~1-ff.n1 ~11VI CJ Ld€J..:J\)l fl~~ (91 LI.(l:: 
, \J \J 

,j'flPl fl~11'W'VI~flG1m'Wl'Ul'1.l1~"::1~1"l'W I.AtJflum11 offfhl 'U1UI.LUU'1Jtl..:J.f11~11VI CJ ~..:JJ'W1 'Un11Ul1 tJ1off~..:Jm";i
\J , \J 

fh{1~ C1..:J c;l1 tl Vl..:J~~llJl"H1'tl11::UU'Yl~G1€Ju~wVlJ 'W 1~'W1UL~€JloX~(l fl1 1'Yl~~tlUU11Pl\)1 n mlmh LBCJ..:J (bias) 

~Ln~~'U\)l fl fll''i1i.f11~1 

http:flG1m'Wl'Ul'1.l1
http:YlPlLI.L1
http:YlPlLI.61
http:VIPlLI.L1
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t-~[!~~W~U~l!1.t-Gr),f1L~I!1.UUH1.rtLt.t.!n~~G~Wt.!Llit:l!~IJ" El~LEllA~Ll!1.rt ~f1jt.! LQ.tLn.L~n.~~~n1nQ'~Q, 
• n ,.. 

L~rtlElLIJb1ULlJl!1.rtLt.t.![Jn,CbM~nL~WLflHtl~fbLR,U~U,t\W~t:uu~t;-GrJ' mW~LUnEl~H,LU~~~LUr.L~lA.lLR,Lli}lo1 
~LU[!,\!llrtl~~LQ.LnLn!'w~u~l!1.n0G~t-Lrmt.~rt~un.~fu~L~ItLt.t.!~1~t.t.!El~~~WWLrl.(m1El~~~LU 17'Z 

• fb\ G~t;-~le!El~~!'LunL~ Z~R,!'!'t.W!.lt;-yt"~L~G~!'Lu~m1!.lvbm~!'L~~1J1n 1 WIA.mL~;:R,u~N~n.~1~~~~f1jU1 

Lt1.~~~LU[!~LGEl~l nnL~;:R,U~t;-Gn.M.Llif1j~n.~~!,t1.~~~!'Lu~mu1Ln~~~Lu[J!,t.w;:m1 QL~I!1.'l.t-L~El~~~ ~ , ~ 

~ ~ 

!'fb" t.~ LR,U~~LU[!!,t.t.!t;-~ IJrtGJl-~n.k!'LU t;-GJ!lrtL t.t.!;:1J11 !'L~8~~LU;:1J11\I.:l1A.1~~!'L~~1:21n 1t.!lA'Eol!'LUn.~t.El~1 

N~,mWIt~n.t.W!'LU ~L~G~~LU~IJ"!.llAmlJ!'LIJ~lJlr.ll.!1A.'n!'LUntlj!'LItL~rtLt.W ~L~G~!'LU~IJ"!.l1A.m~!'L~ 

~1J1t1.1le!1A.1G~~WW~1 nf1~1!'LUElL~ ~~KR,!'!.l1t;-LV?~t1.L~ np., n~!'fb" t.~t-Gn.n.~~!'n.~rGr.~~w t,\:!,,!.lM.1~fb" 
~ 

t.~UL~UGn nllt;-L~l.lW" ~pnL~nllj!'LrtL~rtLt.t.!~rtLt.l.![JLl'l.u~Ul'lW~m~!'LUt1.rt;-~ '1 Z ~1'l.!,!,t.W!.lt;-f1'H.L~B~ 

~LU;:IJ"!.l1A.m~!'L~~1J1n 1t.!1A. mL~~R,U~t;-Gn.t;-L~uw'mLt.w~~1~tL),A~~!'~~!'fb"t.~LR,U~UUt1.!b'~Wlt;-~ 

}GW1t.~rt8t.!f1 t.~~Lrtb1mkfbn.n.1m8~~IA.~LUn.n.~!'Ln~~G~ fu~L~!;lt;-~~!'fb~~[Jpt;-8~1f~~t!'LU £'z 
~ . El t.~u~n£:t;-~t;-Lk~t;-!'t.!lt;-ll:1t-!'WrtLt.t.![J~1~~!'LUIJt-Jt;-!'fbr.kfb 

~1J'mG~I!.t.!'w!'LUnQ'I:-Q n~Elt.~L!:mBu~!'fb~i:'Brtt.!,n,h!'LU nULI!.U811 (Uoq~::llfpadss!w 1apow) 
~ 

1'1.8IJW'~LIJl.!~t.!'Lu~wm1t;-8Q.;:LM.1L~~mgUIJh~!'!'LUUL~Lrtt;-GI'1.1t1.13 n, ElLb1fu~n.Gu~!,n Wt;-G~IJW11t;-13n. F' ('0 0 ~ F" ,.,. IO~ 1°" 

!.l1A.mlJ!'L~~l..rtll3~1U~b1~t;-~::!'fbllw~[JEl~l r.~ULrtI'1.1!.1W,Qon.13~8E-t-Bn.~t!it1,M.I'1.QmLt.W~It;-tfbn.kfbl3~1 I'1.~Elt.~ 
LE-mGU~!'fbJlt-l3t;-Lr.rtUn.~H8G~1!1. !.llAmlJ!'LIJ::IJ"~1J11'1.1WlA'I:-LlA::I'l.UX1-~~~ n.(w::!'fbJlt-I3LI'l.U ~!'Lunr-' 

~El~~t1.Lt;-[!!.t.Wt;-~ nrt-~ t;-13E-t.El~'~El~~t1.Lt-::IJ"!.L~UGmtlAn.IA.!'LUIJf':ln.y~n~rt»ftV~ w~mBu~~fbJlt-l3 

t-El~1[!~t;-LklJi:'!,wln.yl'1.~u rtlJU I:-G}fw~GIJr.GWL~nl'1."~W L~r.~'~11:-~1J1'pl:-~WEl~~!'LUIJ ~ Z 'z 

t1.~ULrtrtt2 Wr. G!,t.!;:1J11 n.G U~!'fbJI t-l3n.!.t.! t-L~G~1!.l1A.11'1.1J!'L~ 

~1J11~~11'1.1WIA. 't-LIA.~gU~l!1~lj!'LrtL~~113~1 (8U!JWS snowo:01od) LJ.!ElLIJb1t1.m'~t.!~l!'Lu~~n.GIJI3E

t-Gt1.IJn.G W!,LU QR,blA..'illf1 Ll!}GW, t~ItGl.!Eo1Ell!11~Lrtl!1.1 n.kfbn.n. 11 n.131J~IA.!,LUt1.~~Uh~!'fbN~.'il;:1J11f1LIJI!1.UL6'!1!1. 
... 

~n.n.11 fb!,t1.1n.G~I3E-Eo1El~l !.l1A.1I'1.1J!'LIJ ~~1t1.1WIA.1JI!'!'lJt-L~IJ!'LUn.llt;-BE-t.El ~1~l!1~~t~1'1.1rt~1 rt~1LR,U ~!'LU 

[!!,U~t-~fb18~t;-~t.!El~~!'LUl'1.rt-~ t1.~Ln~k'"~r.n.~!'t1.1..W!'!'lJt-LklJl!1~rtLC.t.!l!11-B~1r.GWLi"'l!1~L~rtln.r.11 t;-fl~1 rtLt.W 
~ 

n.G~8~Jlo1~~~lj!'LrtLIJ[tlt-~ L),An.GIJ~~1n.@GJl-U G~1W~!'LUI'1.tL!bb1t;-t.~,¥1n.@GE-t'G n.}81111t!L!'LM.L~~;:L!'W1t 
... 

!. LU rt~IJ'mGt1.I'1." IA.UIj r.GWLYrtt'GWIA.!.B1ll1 t.M.rtGlMlt.l!1~Lrtb1m!.n n.m1n.GIJl!1IA.!. Lur.n.~!.Ln~M.1A.Ell!. t.n.LI: pc. I ~ 0 It' 11~' 'Co (I /"111 (I 1"11 ~ I'b_ 

t;-Gn.l!1yL~GE-El t.~~11 r.GW L~l!11l L~rtlt-El~mLtt.!n.cmBE-nQ,!.t.y !.l1A.mlJ!.L 1J~1J1n1YIA.1t'LlA~I'l.U~t1.1t;-~1!1.~1-~t.~ 

t1.Q't;-~ !.l1A.mlJ!'L~~6'!lt1.1t.!1A.1Jl!.!' IJt-LklJ!.LU ~k-n.(HmEo LpL!'M.mQ'~t-~ JI!'~IJI:-L~IJ!.LU r.I3U ~!.fbJlt;-G[!rtt 

n.(W::!'fbJlt-l3 S' uL~!'LIJI3~!'LU~6'!11!.llA.mlJ!'LIJ~1J1nlwlA.mL~~Ru~~kn.n.m'L~IJ~t'G~'El~t!'LU l'Z 

fbl@~l:-kYEl~~~Lun.kfr1,L~::r\1'Gn.~113a-·z 
" 

~1J'mGIJ8E-N~n.}Glll't!L!,LM.LJ.! mLrt~!'fb!'LU t1.1M.LligtA~;:!'fbrt~1G~1 l!1Q.::IJ~'1n.GIJn.r.1m1rtt.~n.GIJBE-Eo 1 

R~ln.El ~1r.kfb~L U ;:6'!,m IJ~Lrtl!1.1~1J~m1n.GIJ~t.!'1ll!'LU~~n.G~8E-t;-l3nlJn.GW!,LU QRblA.Eo1fl~lr.I3IJBE-¥l~L!.W1~ 

!'L U r.GIJI3 E-t-~YL.\A~~G~1 U Lrtntr\L~n.GIJGE-Eo~6'!f'tGE-n.~1!'LU ¥l~L!'1.1, t'»~n.GU~!'fbJl t;-B UL~r.B~BE-Ln.~~ 

!,LUt1.Ulfb~L!\Ij!'LrtLIJ~Lrtl!1.mkfbr.n.1mGIJWIA.!'LUn.n.::!'Lt1.~~I!.lnlJ~~n.kI!1.L~t;-LIA.t.n1mr;1~rt~W1111-n~l 

~~L),AP.t'~t,lfl~~!'LUf\If\~Lf\~k'"~~1llLfufu~fbLRU~U,t\W~Gt-Gn. 1 Z ~R!'!'t.W!.lt;-f1'1!'LIJI3~!'LU;:~" ItlIA.m~!'LIt! 

~6'!1n 1 t.!1A.1n.L~;:RU~~k!'LUn.kb1L~}GW1t.~rtGYQt.~~LrtI!1.1 r.kfbn.n. ,mGIt!WIA.!,LU r.n.~!' sool 
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G s, 'GtE iet literacy 0. ; 
~----~--~~~~----~T-~'~.. -.'-~'"----~--~---- _______~_"___=~_l 

About 515,000 rooWt& (O.4G ~ands) 

leT literacy rs using digital technology, communlcabons tools, and/or networks to 
access, manage, integrate, evaluate, and create information in order to function in a 
knowledge society. 

Digital Trans·formatlon A Framework for leT Literacy - ETS 
hltps:/lYNffl.els.orgll-AediafTe:sts/tnforma1Ion_and., .llteracyllctreport.pdf 

{F0f) DIgital Tra'nsformatlon A Framework fo:r leT Literacy - ETS 
https:lI.www.ets.mgJMedtarTe~t!;!lnformatlon_and... Li!eracyrlCtrepmtpOt .,.. 

by Jell P3M1- 100J - Cited by 45 .• R&lSUld arf/c1es 

leT liter acy is 'Ising dign- technology. communications fools. a.'1ci1or net.vorl!s to access, manage, 

iOWglaw , &V31U31e, 31nl c;reale il1forrnatKm in Ofd(;f 10 fi.lJlcl«m in a knowledg$ society. 


5. "illn.rn'W L~tJ~v~f)l~A'WVllV111~~tJ~L~EJloUe:l\In\J ICT Literacy fll~~lLii'Wf)l~v~1~h~~i1flI1lJLVllJl~~lJLL"::: 
a .d 

~1\11L~1V1~\11, 
1. fl~n Images L~vn Book 2. fl~n Videos L~vn Book 3. fl~n News L~tln Book 

4. fl~n Maps L~vn Book 5*. fl~n More L~m1 Book 

6 .U"il~U'WVlmm1'U1'1l~lJm~H~1'WhJ'il~Av~ (protocol)https LLVI'W http L~lJl.nn~'W ~~hJ'i1~fl'€l"~~n"11 
"il~U~1nri'€l~VI,j'1 url Ll'U1'1l~ L'1l'W https:l Igoogle.co,th o[tJ1V1n"11fi~mllJLL(11n~1~'Uv~n1~1oU~1'W1u'S1(11 fl v" 
~~~'€l ,mJbL 'U'U1t1i'()n ~v~~61 \11 

" 'IJ • 

1.1u~1(11flv" https i1mll.J~~\111n1'Wm~1off~1'WlJlnn';h1u~1~Av" http 

2. 1U~1(11fl'€l" https i1n1~L~lJflI1lJL~11'Wn1'iH~1'WL1'U1'1lm~~I\11L~llJ1n~~~'W 
3*. 1u~1I'1flv" https i1m~umn'Wl'rmJU"V\11.ntJ~lV1'r'Um~LoUlfi~oUm-J"lJ1n~~~'W 
4, LU'iLl'1 fltm http i1flI1lJ~'Us1f'€l'Wl.J1 n~\I~n1~~\?lJ'Wlhh1l'1fltJ" https ~'Wl.J1V1\11LLVI\,! 

5. hJ~1(11fl'€l" http iJnl~boUl fi~Ll'U1'1l~~\11Yml\11LU'W\il'WI'WlJlfl ~~iJnl~~IIlJ'Wl1U'i1(11flv" https cff'WlJ1V1\11LLVI'W 

http:i1flI1lJ~'Us1f'�l'Wl.J1
https:lI.www.ets.mgJMedtarTe~t!;!lnformatlon_and
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7.nl'\,,"tJtil1~ Array Vli1'lbntJ.vmJmlJ'Vl~ni~1"tJ1u 3 blJ'Vl~ni ltiltml'i~~blJ'Vl~niij'1J"tJltil 2 x 2 ~'l~tJ 
~ 

LL~~Wftl'l 
~ 

L~EJn~'U~l 0.6 LL~~ 0.8 WftNnlV1"tJtil~lbLVlti'l1vM'€l~l'lh 

{?2 ,0.31 ~ ....I 1 
La.J'r'l~'n'l!'r'l· 0.4 -o.s · 


fOol oj}], La.J'r'l1n-n~ 2 

.0..9 1.5 ! 

~ ...J 3 
La.J'r'l~Wll'r'llO.2 o.~ 

. ,0/& O.:ai• 

1*. [2, ,3] 2. [ ,2,3] 3. [3,2, ] 4. [3, ,2] 5. [3,2,2] 

8.iumU"tJL{)lV1~l~~lEJ n1~l'lm~ L'1J1Wftl'l'\.hG'1'UmLe.J'Un1~'1J1EJ~'UA11~ntJertJ~Vll':i 1tJ~LbmlJ1'U.vtl1~vltl1tJd 
V 0 ..., qQ.l.J 

~ 

LVlm~G'1lJntJn1~'UlbG'1'U'€l'lJtllJ~'1l'€l'l1'Umjln'Vl?l~ 
~ , 

1. Microsoft Access 2. Microsoft Excel 3. Microsoft Word 

4*. Microsoft PowerPoint 5. Microsoft Visio 

9.i6f)1~~~Ln'IJ~1m1lJ"1~?l"tJL'Vl1"11~1al LjnJ1~G'1l..J1"tJtl'Ulflti1 

1.* ~~bn'IJ1'Ubb~'U CD-ROM 
... "1 .,.d <2. 'l~LmJ 'ULfl1tl'lf1'€llJ'V'l1bti1m 

3.~~bfi'IJ1'Ulvl~.v'€llJ~Bb~n'Vl~tli1n~ L'1l'U Excel 
~ 

4. ~~Ln'IJ1'UU1~til~n~bb'IJU'V'ln'V'l1(External Hard disk) 

5. ~~Ln'IJ1"tJ~1"tJ.v'€llJ~1'U~~UUA~11vl (Cloud computing) 

10.'1li1~~1'\1h'l1'UlJl 7 tJ 8'll'imhjlJ~t'IJ'lJf)1~~~nl'H'€lnG'11~Lb~~"tJ1EJ'lJ1EJf)1~u'UVimtln?ll~ ~'l~'U '1lij~~lA1~ 
... ... 1.,J", .,j 1" dod d " '1" '" .. , ..."
'ltilf)1~b'€ln?ll~~n'\!tru~ til'VllJf1JllJLVlm~G'1lJ L'V'ltl VlA1.Itl1.lG'11lJl'Hl'Vll'11'U'VlLnm'lJ8'1l'ltl ~ VllnlJmru~1"tJ'Vl Ll.J 

?l1l.Jl'Hl~~vltlti11.1h1' 
1.~tilLti'IJbtln?ll~1111.1Lb'vl"'ll1til1'v1'1ltl'l ti1'\..!'vmHI.'Um~LU1LG'1l.Jtl 1~mLEJmb'vl"'1J1til1'v1~~ 1 'l1'W 

2.~tilbil'IJLb~~u"tJVimtln?l1~bVllJtl1.ltJn~~LAEJtJ5u~ b'V'l~l~LtJ"tJ~tJbbUUYhA~ "1 n?lllJl~'wihh1Wf 
3. ~~bnu Ltln?ll~11U'WbtilG'1 r1Vlm.Jb~'€lfl11lJ?l~~1n1"tJf11~1.v'l1"tJ bL~~u"tJVin~tl L'€lnG'11~l'lllJrllbL'W~oJl'1l8'l1tJ~ LLml.J 

4. ~~Lnu L'€ln?ll~11U'Wfl~'nvl (iCloud) 1~ EJ f11 ~Lwn1vJ~ L~'€l~mlJ~8'l1'WLL,,~u"tJVin~tlLtl nG'11~l'lllJ1ti1{ltl~~?l'l1'i. 
'UeNL'€lmn~ 

5*. ~~bnu ~1lJn1.l111"tJ'V'll{~i'W~'WmlJ1'1l'V'l1~~~"tJ~~uutJ5~f11~ 1~EJf11~bLEJn1'vi" b~8~l'IllJ~'€l'l1"tJLL~~u'WVin~'€l 
Ltln?l1~l'Ill.J'vh.v'€lVl~n-~1.v'€l~tlEJ'1J'€l'lL'€lnG'11~ 

http:r1Vlm.Jb
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11. oUv1WlL~tJ\l~1~\l5TIm~1'Um~~~lf1~,:j61~1~m~~WlLfi'UoUvlJ~611~61'ULV1f'11"1\J~vWli1tJ1~v~1\lb'VI1.J1~611.J 
A: 	 m~~~ILLoJ\llyJ~LWle:)'r 


~ ..J ..1 ' 'i ••1 '
1B: n1'~\l'v n~U~~bn~L~v~ 

c: m~~\l~~61LL~~n1'V1'UWl~V1tm~b-U1~\loUv1.J£'l1 'U1yJ~LWlv{" . 

D: m'LLtJm.b~bIlV11yJ~oUvlJ£'l 
E: m~~WlL~tJ\l1f1~\l61~1\lfl111.JG11.J~'U5LL~~~~~'U~'U'1Jtl,:j1yJmWlv{ 

1. E, A, B, C. D 

2. C, E, D, B, A 

3. A, C, E, B, D 
4*. B, D, A, E, C 

S. C,A, E, D, B 

12. 'VI1nvl1'U~v\ln1'~WlLfi'U/u'UVi n btl n611~L~1.J LU'Ubtlmn~~'U~ij~tl Lb~n~1\l n'UlWltILvn611~dLu'Ubvn611'~ 
bMtJ1nU (Jl1~1\lA1'U1ru (spreadsheet) ~~Wlv~l'U~Wl'1JV\l Microsoft Office v11'U'l~b~vn Click L1.J~~vtILb~~ 
bL.w1.Jbtl mn~~1~'l ~ij'U1:W61n,£'l1~ 

...... 
mL£'leJn b:w~cJm.J 'U1:W61n~, 

1 save .xls 

2 save .doc 

3 save .ppt 

4 save as .ppt 

S* save as .xls 

13.'VI1nv11'U1~-r'U1.Ju'U'VI:w1tll~~1'U~11.J1yJ~~tlfl1'W Lb~~1yJ~Li1tl\l~1\l '11'Un1~,j1b61'Uv(:.J~\l1'U ;\lij~1'UTW1.J1n 
bL£'ldj'U11.JG1n£'l1vJ ~~'VImn'VImtJ vi 1'U1il~ ~WlLb.w1.J~11.JoUv1Wl~\l'l~"n ~u\l~ 61Wl; 	 ~ 

1. .aac .sif .jpg .raw .flac .ogg .png .wav 

2. .flac .png .psd .tif .aac .cda .m4a · .wma 

3*. .gif .jpg .png .raw .cda ogg .mp3 .wav 

4. .jpg .agg .psd .tif .cda .png .raw .wma 

5. .cda .sif .jpg .raw .aac .m4a .tif .wav 
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B 
! 

I i" . _.... " .. + 

14.\llnm'V'l"1JfJ.:J1tJ';mmlJ MS Excel b~mhUb~fJnflfJ~lJ'U~lvl'U~ bbi;l~l.ufhi.:J Sort Smallest to Largest 

'V'l-rfJWl'Ub~tJ'U1"1J Continue with Current Selection ~i;l~1~\l~bu'U1tJ(>\llJ.ufJl~ 

.A ; A B I 

l ' ~ ih,tiuw ~~,rft.~u,;u '1 
"UuHI I';lU!M> . 

2 " , 1 
;3 ,-_-.-::. 

4 

r---'-:::"&~-~ 

1 S 4 iT . . _ _, -----------f. 

s) B· 

2 
3 
,4 

S'- --....•.... ___....::. 1.. ::!4. __ 


A ,;, . A 
..-

l B 

1 d'1ti'tn1f iilUfU~HU 
2 1 itl 

l 

.- - ' .......-... _...... ,..-_.. - d'~-·-··--31 3 ii 
5 . : - -->,".. "~t- --"1 
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15. vn f'l tl1~11 tJ1'1l1",(i ~1tJ:ti1 (9l 'l.h::: ~TrtJlJmJVI:l.J1 tJ1~vi1tJ L~ €J muLLuum1'111 L"'tJ€J-U€JlJ~U~lJ1 rum11otl1yjyh
" " 

'Utl.:llJVl11'Vl tJ1~E.11 tJ LL~l.1::;L~tltJ ~eJtJVI~.:l 5 tJ vi1tJ~:::L~eJml1 L"'tJeJ-UeJlll.11tJ~ULLUU1~~.:l~::: L VllJ1:::"'lJnU-Umm 
~ " " 

v1.:lf'l~11 

1*. f'lnYh~tJ 

4. 5",1'VlbbmlJ 

16. oUeJ1~ L UtJ n11 Lu~tJU LVitJuoUtll;jl.1 "'11"'tJ L'Vl Pl1tJ LVI ~ f'l11ru'V11 ~Cl~lJ~ ritl.:l f'l.:l1 tJ L~tltJ~.:lVl1f1lJ 'V1 .1'1.2560 

l~bVl:l.J1::;"'lJ~~~• 
1*. tJeJ~e:J\~tJ~1(9l nU~U1m~U 

" " 
2. U1lJ1(lJlh.JtJ nU~1tJ1tJ~11.:l.:l1tJ 

" 
3. eJ1tJ'UeJ~U1::;'1l1ri1 nU11tJl~~v~1'1Jtl.:lU1::;'1J1f'l1• 
4. ~1'U1tJfl-r1L~eJ'W~A\.:j·lh1::;fl11yjvh 1:::tJ:::mnmvJvh~u 
5. ~1tJ1'WI'1'WtJ~f'lVi'lomQ'W nU~1'W1tJ'Vl-r'V1tJ~tJ'UeJ~'Vl1'lf'l11~~ruV!1CJ 

\I II \J " 

17 . L~1V1U1~vi1'WVI-d.:llJ-UeJm'lU1lJ1ruJ1nmnu1tJL~vtJ 3 LL",'l 1:::CJ:::nm 3 tJ LLl.1:::oUvlJl.1ili:l.J1rut.h.JtJ~(9lmo~CJ
" " 

1:::tJ::;mn 3 tJ LLl.1t~V'lm1'111b~'WeJ"'11"'tJL'VlP11~LLn~li~1tJL~m'li'eJ~nUf'l11U~Vl11~~m1J11tJ 3 tJ1::;L~tJ1~LLn 
• I'" '" • I"" :: '" a .01 ~ d, :;"1(1) n11bu1CJUL'VlCJUu1lJ1ru'W1f'lf'lLf'lULUl.1tJbtJb'UvtJ 3 LbVl'l 1::;m~LJl.11 3 u 

(2) ~~~1'WU~lJ1ruJ1c.J'W~(9lf'lLO~CJ~1'W1'W 3 tJ LLl.1::; 

(3) flJ1lJ~lJ~'W51tVl11.:lU11.nruJ1c.J'W~(9lf'lLO~tJLLl.1t,J1lJ1ruJ1~nmnu1'WL~eJtJ 1:::CJ:::L1l.11 3 tJ 
LneJ n1V1tJ~1fif'l11'111 b"''Wv'''1~'''tJL'Vl P1~1Lb tJ f'l mlJU1::; L~tJv1'lm11\1 

tJ':i::b~'lJU1 b61'Uv n';iTrl/bb~'lJJlii 
... 

bLt:.J'UJJlJ 

LLvi~ 

... 
bLt:.JtJJllJ 

" 
1'lnl.1lJ 

m1yj 
II 

L"''W 

LLt:.J 'U er\I f'l11 

m::;~1CJ 

A) LU~CJULViCJUU~lJ1ruJ1nf'lLnULO~CJ1tJL~v'W 3 bL",\I 

'j::;CJ::;LJl.11 3 tJ 
/ / 

B) ~~~1tJU~lJ1ruJ1c.J'W~I'lf'lLO~tJ~1'W1tJ 3 tJ / / 
) ~"" 'tJ"" ::c.J.oI .01 U""C fI11lJ lJ'V1tJli'j::;V!11'l 'jlJ1rutJ1 tJ'Vl(llf'lLOl.1CJLLl.1::; 'jlJ1ru 

::.01", a1.,J tJ
tJ1'Vlf'lnLf'l'U tJL'UeJtJ ';j:::CJtL1l.11 3 

/ / 

l.A 2. B 3. A LL1.1::; C 

4*. B LLl.1::: C 5. A, B LLl.1::: C 

http:1:::CJ:::L1l.11
http:1::;m~LJl.11
http:L"'tJeJ-UeJlll.11
http:tJ1~E.11
http:mJVI:l.J1
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18. vln-X1-iftl'lh1b~tl'l "r)'U1VlmhutlG'l~ 8 'U11~~" G1~~1Vf~~ehuti\..rr'UG'l~ 66 'U1Vi!!" bL~~bb~'UmV'lbLG1\11'1~~ 
nl1~111v~r\'lVf'UVl1~ -iftl1~v1tl1tJdfHh1fi'l~~m1~W"Jv1~()n~tl\l

" 

n1s~huvaJflulntJa1l! 6 O~uhJ )'~ '! ' '. A:~';;'~ 
'USlJ1nllra::l::>a1lu n,s~hu 

,. .., 
5~JlQO ~CI ~===; 
:)tisu.. 

& 
,A 
j0 
~, 

, 11 ,Lhrt/jU 

~~;;:;~~~ 94 ~u 

5U~a'iq tit,·.'. . . 

-, ' J,' 

~It 

~ .
(vun : https://wvvw.khaosod.co.th/monltor-news/news_16138) 

1. 1CJ~'U1-if1~CJ~b1m1'Unl~ril'Wmnn1T-rm~n• 
2, LV'lf'1Vf~'I1-if1~tJ~n~11'UB1'U'\.h~l.Jlru 1 0 6(jlJ.!~tJVIl~ 

3. ~lL'\tWI ~l'U1Vfru~A'W1~'lJtl'Ueh'WVf'w'l~mV'l~1~1~'lJe:J'UVI~e:J1~~'W1v, ~ 

4. A'U~1'W1Vf(U~'Ue:J'U ril'UVfU'l~mV'l11~fl1 e:J1OJ116~\l b"'~lJm~ril'W 
v " 

5* .A'W'We:Jnb'VI'lLV1l'ltJl~iJbL'Ul1thJ '11 e:J'U Bl 'W1JmJn11fl'U1'WL'V\1\LVlI'l'U1G'l 
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19.'v11tlvlTWrh"'l'vleJ\I ~'tJb'Vm4bUl'1 bb~I'tnrh b~eJ'lJ'lJeJ\lvll'U1~bbU\lu'W (Share) oUeJlJ6'lbMEr'Jn\J'\.h~bJl'VI'lJeJ\lYl"\I\ll'tJ 
l'11l.J':iltJ(l~LBtJ(i)~1'W~1\1 

'~ ;'..,.,,',; ~ ".'
"\h~Um'llll'-n"t}Q~'lU ". 

lila ~il 'iM11lmlli nUn1U'J M~; "~1U~{]~~~~~~~~1i';,rt\!ila'l'Un£t\11 M1t~ttJi\ti ~~iiJi. '. . . . . . . ~ , . ." ~ . . . 

u'n'i'!!1mnWltl1m1'i1::::S1"UnmN"MofiahihDi.&fmMt!'l1.ri~~~~.i , 1tifJWMnu.{,\lh~tJ4'li.iJ ;1, ~~{l 
I.'li1IllJnW1~I1"ti~\;1N!11l~c}'anLthJ 2:tItW\'\, l~u.rl, 

L 1 \~n~~XJ~1J61\~ (Pri!Da!y enetW~~1iJ'l» ~~d~\mm~~i\vi~~tma~Ii.Ib~~fi~~Ut191 ' 
, a '41"H'l';-1lJ1l~~~lu~iJ1;;\lIinnI"1~u.n ~llUn ll~~tnJ (~~n~ft~n1:UG71mJ11i ~~lJ,rlll'lJ~tI til~lJ 

fi1iiJ,&nll~11It'IA:~r'i'~1mui'a.ui~1 un u ILrimJ '!fJtJooa LgmitJ 

1. Yl~\I\ll'Wtli''Wr\'lboQVl'Vltl'lJoQVl~VlLU'W'tl"\I~l'W'v1l.J'WbltJ'W, , 
2*, 'tl ,,\1\1 1'W bL th'jtJ'Vltl'lJoQVl~VlLU'W'r'l"\I\ll'Wv1'l-UVll.JVl L'\J~eJ\I" , 
3, 'tl ,,\I \I 1'Wv1'loUVll.JVl L'\J~v\l'VItl'lJoQ(i)~VlLU'UYl"\I\ll'W'Vll\1Yll ru'llcJ, 
4. 'tl"\I\ll'W'WvtlYll N'lltl'Vl tl'lJil(i)~(i) LiJ'WYl~\I\ll'W'v1l.J'Wblt:J'W, , 
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1.1 do ,11'1 0 tid 
\lln'UtllJ~"'I':i"''UL'Vl1"1'VlmVl'U~ ~VI ~'U(;lI':il\1 \l\l(;ltltJfI1tnlJ'UtJ'Vl 20 

" 

tu 

X100 

X200 

Spec 
" Size: 9.7 ib 

CPU Speed: 2.15 GHZ 

Memory: Ram Size 4 GB 

S Pen 'lhnmel\Jo"itJ:: 

" '"nm)\I'H6l-3: -
~ 

Size: 8.0 'U1 

CPU Speed : 1.3 GHZ 

Memory: Ram Size 3 GB 

ml'il-3'H~-3 : 13 ~1'U-WnL"lI6l 

X300 
~ 

Size: 9.7 'lJ1 

CPU Speed: 1.9 GHZ 

Memory: Ram Size 3 GB 
II 41 11 A 

n6l'il-3'H~N : 8 6l1'lJ'WnL"lI6l 
- -~ 

20. Vllf1e4\Jnf'l':itJ\I'UtJ\lvll'U\lltJ\lnI':if'llLL'U~ul1'Un1<H~tJn~tJ tablet ~1V1rtJ1'li1.'U n1':iell'U'!lTJ"'I':iLLf1~rtJ'lllJ'V11 
\J 

tJtJ'U1f1U vll'U\l~LL'U::th tablet i'U1~~nl')ru"'lJUM (spec) LVllJl~"'lJntJn1':iHf\l1'UlJ1n~'1~ L'V'l':il::bVlI'!1~ 
1. X200 ~nil X100 L'V'l':il~ i:in~tl'lVl~\I 

2. X300 ~nll X100 L'V'l':il~ nn~tl\lVl~\I 

3*. X100 ~nil X200 b'V'l':il~ VI'!h~tl1V1rMnil 

4. X300 ~nll X200 b'V'l':il~ CPU i:if'111l.J1-;)f)11 

5. X200 ~nil X300 b'V'l':il~ n~tl'lVl~\li:ifi1~\I'UEJ1EJ"'\lf1"h 
\J 
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21. "illfHLe.JU.nijLLG'1~'l~lU'JU,rn~ m~nVlJVI,r'l~tJ"illn~tJ'lG'1l.J~LL~ ,nlj~'l ~~VI'h'lL~tJU~ 1-5 ~1 LL UfWl1lJ I'V'lPl 
~ , 

aiie:J1~e:J6'UltJ LLtl~e.J~G'11~G'11.JLVlPl11i1('1 f111le:J'l ~~~~~1~tl'ln1~t111G'1Utlli1,.JtJ~tJL~tJ'U~1.Jvn~G'11~G'1ULVl Pl L'1lUL~ en n'Um1'\~ 
'IJ 'U 

"~' .- _'d_ •• _ . _- •• • • " ' -' . H •••• -"---" -"•• • _. - • _ • • ' - • • • _ .- .... . . . . . . ... . H_" " - •••••H • • _ ••• • _ • • • 1 

~ltJ1\1fmalJ"1,j'~ 11 El,j'f)~f)"crl '!J1 1J -\~ iil~ 1tl')::tJ ::~1<11 5 b~mJ 

8 

6, 

, 
i
i 4 .--..--.-... ..-- ....--..---... ..-- ------.----.. -. I 
I ! 
I 2
! 

II
! 

0 

I I 
----.l 

tJ d mil ..0a WU'Un1'alA1LalAaillJ'Vl 'U'Vl~LL'Vl'ULL~UJJl.J 

bwi.:J .. 
n'a1vJL'5m{ m1vJb~lA LL~'lJJJl.J'J.:jnmJ 

/ 

2. ~lU'JUn1~VlJVI,r'l~tl"UtJ~L'V'lPlVl~'lii?i'JUI~V'lLtJU 
/ / /

lJlm~lUmnnilL'V'lPl't!1CJ.. 
3. ~lU1U n1~VlJVI,r'l ~e:J"UeJ~ L'V'lPl'tll tJii?i'Ju L~ tJ'l LtJU 

/ /
lJl(1)~]'lUUeJtJni1 L'V'lPlVl ill" 

4. ~1U1Um~VlJVI,r"~eJ"UeJ~L'V'lf'l'tl1tJiimllJLLoJ~oJ~'JU 
/ /

UtltJni1L'V'lf'lVl~'l 

5*. ~1U1Um~~lJVI,r'l~eJ"UeJ~ L'V'lf'l'tl1tJiim1lJ LL oJ~oJ~'Ju 
/

lJ1nni1L'V'lPlVl~" 

22.vlluAvd1 'V'l'1~m~lJ1~1u-rrewieJhJtr iirn1lJL~tJ"~"il~~mL!jn (Hack) aiitl~~umJ~~~ 
1. 1.u~~'U'U~1~VlG'1e.hueJ(I)1u~ 
2. L~e:JlJ WiFi ~nU~G'1151~ru~ 
3*. LoJ~ tJULboJ~"~VlG'1~1U'VIm~tJU, 
4. n~Laii1Ll'U1<d~~11i1-rm1"1'~ 5 ~1'W 
5. ~11'UlVI~~1~~laii1~L:W~~11UBULYIe:J{LU(Jl 
23. -Ve:J1~Luum~-rm~1m1:woJ~eWlnmJ1m 'VIf1bUb~v~iim1:W L~tJ"~e:Jn1~f1nh~m~lJ.utllJ~ 

~ ~ 

http:LLtl~e.J~G'11~G'11.JL
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1*. Encryption 2. Anti Virus Software 3.DigitaL Signature 

4. Contents Filter 5. Biometric Authentication 

24. b~e:J'.,h\'H~11-rr~1't.JB't.Jbl'leJib'LJl'lbb"'~bn(;l'uruvllvl~.rn'V'l oUeJ1(;lLU't.J15fnmm·lnJruvll~~~G1~1b{j't.J~lvl'UbL~n" " , 

~. 
. .. . 

. :'... . . 

There is no Internetconnecfion . 
Try. 

• ChecKing tne netwo1il( cab'e~, mode-ni, and.route,r 

..2;i_~-~~ 

1. 1'111~G1eJ'U'S~'U'tJnl~bn'U Cookies 

2. 1'I'1~G1eJ'U~~'U'Unl~~'S~~1"'~~ (CPU) 
3*. ml~G1eJ'IJ'j'~'U'Ufll'Sb~eJ~vieJ€h.JLl'leJ1L'LJ\Il 

o d Q .. 

4. l'I~l~G1eJ'IJ'j'~'U'Um~Vll~l't.J'lJtl~bfl'Stl\lfltl~'V'llbl'ltl'S 

1" (5. \Il'S1~G1'iJ'IJ'j'~'U'Ufll'S 'lJ\l1't.J'lJtl\lL'IJ'j'11L'1lV1 (Browser) 

25. vll't.JR(;l11m'Sm~vh1't.JoUeJ1(;lm~1~G1~~,!(;lb~ tJ1n'U nl'S1~-r'UoUtllJmL"'~'lh1G111~1~ '1 'U't.J~~I'l~eJtl't.J1i:'\\l~ 
~lbG1't.J'iJ·vmltJ~l't.JVI"'ltJLL~~~, 
1.hj~1't.Jb~f)~~l n~1't.J1VltU LU't.JoUf)~~ bb~~"ll11G11'S~~~ ~tln't.J~l vh1~G11~1'(11~-r'U~eJ~m)'t.JbU't.J L~~1~" ~ ~ 

• .dI I I 1.1 d Q I ~I Q I ~ .. I tid 
2. m't.JbL(I~L!;1tlnG1~Vlmu'V'l1~'lJtl~m'1I'1't.JflI'l11b1J't.J 1J1~ btJ'lJ't.JVltl~tl't.J 

~ ~ 

I ~ 4 11 d I I, vd 
3. eJl't.Jbb~~ L'V'l~ LI'I~'1Jtl~~V1 \Il't.JVl11'U~ln ~'t.J~~ l'leJ~ tl't.J" ~ 

4*. eil'U'V'l-reJ~m1~G1eJ'U-ilm~~~1.:l~lmLVI~\loUfJ~~~'t.J~b~fJ~fJ1~ bb6'1~b~fJn~.:l~fJ LQ'V'll~-iltl~(I~ LU't.J~'St1tJ'11\l ~€l 
~ ~ 

".,I
e.JeJ'U 
'IJ 

5. ril't.J-r'UVI'Sl'U-ilfJ~ ~ LL6'1 ~'ll11~111(;ltJl11L~mLVdl'1tlVll.:l~tl~.:lf1~tltl't.J16'1\l L'V'l'l~jjfll'ci.:l ~e:ltlchm'V'l~Vlm tJfJ E1 
~ ~ 

LL~1 LLvi~~ L~ll'1fJ1~b~'iJ'UVl1tlf1'SfJ'Uf1-r11'UVl'S1'UbLV1't.J 

http:G11~1'(11~-r'U~eJ~m)'t.Jb
http:1.hj~1't.Jb
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26 .U~';Vlu~~n14.nv II~~'VI,j~~tl~mT~'~14I~~UUG'lI~G'I14LVI P1~Lu14m~1if~I14 LFl~tl'lh vm v 1 14 Lvht11..1 L~mJtl~ti'1..I 

UFlFl~m V1..lB n L ifllJ 1~n~ tluif€l:W~~ nfll LL~~if€l:W~V11~fl1~\i1GlI ~ LL!;1~~ n~~ ~~ ~tl~fl1~Utl~-51..1mIE.1V11~ 
" " \J \I 

lVI Fl11..1LGl ~vhl1 n1u~ LLm:W'lJ1..I1 ~ L~ n~G'I ~1~:IJ1~ufl11..1fl1~yh~I14LL~~u14Vim..hd'~ m~1if.:jI14Fltl:W~lL\i1tl1'lJtl.:j 

m-rr~I'Ul~ ~1 mH111..1 nl~ru~~n~11;f~~ljfl1~-rm~lmllJU!;1tl~.nVYl1~ LVlFl1 'UL~~~"W nI1fh~~'U~1-Xlj
" 
ID/Password ljfl11L-tl Anti-Virus Software ~lnml:w~tl.:jm1'lJtl~U~';Vlu1~ti'14LL~~i5m1Utl~n1..l-5'U\i111E.1 

V11~L 'VlFl1'U1~ fj v11'U A~il fl11-rm~lml:WU~€l~JlV'VlI~LVlFl L'U1~~'lJ€l~U~';Vlljf'l11lJ?\tl~Flatl~ti'umllJ~tl~'lJtl~ 

U~';VI'VI~tlhiL'W11~L'VI(111\1l• 

1. ljml:WL'I-I:WI~?\:W L,jtl~~1n ID/Password ?\1:W11{)U€l.:jti'1..Ifl111.ij~I14~lnUFlFl~mV14tlml!;1~Y1~~'U'1~i1-lltl:W~
• \J" 

" U1..l:W1mnn~~~-lltllJ!;1~~~ LL~~ Anti-Virus Software iiml:W~ILU'U\'itlfl11Utl.:jti''Ul1-r?\L-llI:Wlritlm141~UU
v v 

3. l~L'VI:WI~?\lJ L,jtl~~1ntXtl~H Content filter ~~~~G'11:1J11{)Utl~n'Um1L-tl1~UUFltl:w~'m1tl1~ln 

UFlFl~mv1..ltlnl~, 

4. 1~L'I-I:W1~G'1lJ L,jtl~~ln~tl~1.ij Disital Signature ~~'l~G'11:1J1~flUtl~n14m1H1~UUf'ltllJ~lL\i1tl1'lln 

UAFlMl1V'Utln1~• 

5. hlL'I-I:W1~?\:W L,jtl~'llnlli'tl~1if Content filter LL~~ Digital Sisnature ~"~~?\llJI1rI'Utl"ti''Ufl1~1if1~UU 
Fl tl:W~l b\i1tl1~1 nUFl Fl !;1InV1..I f) f)1~• 

http:L,jtl~~ln~tl~1.ij
http:U~';Vlu~~n14.nv
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27 .'lJ~~Y1'HltJ'LI <It LL 'Vi\lVl~\lvleJ\I n l~t.hLG1'UeJblJ L~G'\ 'H'IEJ'LI<ltLL'Vi\leJ'Ulfl~'lJeJ\I'l.J~~Y1 ~\lvltl\l n1~1~~'1flJ1.vl~WrG1~\I 
\J 

llJL~"·HlEJ'U<ltLL'l.J'lJG11lJij~ 11lJniJn11'111L~'UeJf..I"n111-tl'l'l"\I\ll'UL:ffm'I'I~\I L~mViEJUn'l.J'H'IEJ'LI~1 'U 5 tJ~~I'L1lJl 'lJ'LI 

~eJ.rn'l'l'lJ'Ul~1Vlq! L~eJ1~~'t!lJLi1'U1vlmh\l-a'~ L~'U 'l..Itln~lndt1\1L~lJn1~lj~,)'U1'JlJt~~'t!lJ~,)EJn111-tlG1lJl{Y11~'U 
~1'l..1V1~,~ eJ1~I'IEJm\l ~1n fl11lJvl eJ\I n11Iil\ln~ 1,)~\l1MI'VI'U~"n'l!lru~?l11?l'ULVI!3l1.1'Iil\l\l 

A. 	'I11LG1'UeJ1lJL~m~ClEJ'UviLLUU?lllJij~~,)EJ~tlbLUU Computer sraphic LLG'\~ QR code 

B. '111 L~'LIeJblJ LI'IG'l1Cl tJ'Uvi bb iJU~llJij~vl,)EJ1tlLLUU Computer sraphic bb"~ Barcode 
• \J 

C. 	'111 LG1'L1'EJml~ L~'U b~V'l11 LG1'U'EJ~'1btl~ EJ'LIbLtl"\ln11H'I'I"\I\ll'U~" ~"\ll'U~~EJ ~ 5 U ~\lU'LIVinLtJ'LI 
~tlLLiJU1.~~.rn'l'lti\l .pnS 


o ••1 ' ..I .I.J. 1 1"'" .J t
0O. 	 'LI1LG1'UeJmlvlbbVl\lb'l'l'EJ'UlbG1'L1'EJn11Lu"W'l..ILbu"\ln11 '1f'l'l"\I\ll'UYI"~"\I 'U~~ EJ~ 5 tJ ~\lU'l..IVinL tJ'U 

~tlLLU'lJ1.~~.rn'l'lti\l .gif 

~\I~\Jl1ruTh~11G1'l..1LY1!3l bL UU1I'1Ul\1~ljfl,)llJLVllJl~G1lJ1'LI n1~UllJ11-tl\l1'L1~1V1-rUG1m'Un11rulil\l n~,,) 
1*. A Lb"~ C 2. A LL"~ 0 3. B LL"~ C 

4. C Lb"~ 0 	 5. A, C LL"~ 0 

28.1~iJ'lJ?ll1G1'L1LVI!3l'IJ'EJ\I'EJ\lAmbb"'\lVI~\l1.t'l-rUfl11lJb~EJ\I\Jlm)'LImIEJVl1\1bVlI'l1 'l..Ib,,~ 3 tl1~L~'LI ~\I~eil'l..1,)EJm1
\J 

'lJ'EJ\I 'EJ\I Am1.t'ltl1~bij'UG1m'Un11ruYi bill'l~'LI bL" ~1.t'lb~e:Jn15n11-rm~1fl,) IlJtl" 'EJl'lnCJV)1'UVll\1 bVlfll'U1"~?l11?l'UL 'V1!3l 

t11\11'1111\1 

B'U1iI11tJ'VI1.:!L'VIfl1'U1~v 

A. f11~v11\11'L1(ln'.iUm'LI:V1 n nTHtJI'IVI~' ~'\1 
\J 

b~'I!Iru1Um.lfl#\I 
B. f111"n" 'EJUL-U\l1'ULFl~'EJ'lh tl'IJ 'EJ\I e:J\lfl m:V1n 

iJflFl"fI1tl'LI'EJn, . 

C. n1~"n"e:JUel1'L1oUe:JlJ~.fl1 CJ1'L1LI'l~'EJ\I 
" .. < < 

l'l'EJlJ'I'I,)L{»'EJ~'lJ'EJ\I'EJ\lflm 

n11-rm~lf'1'lllJtI~eJ~U1EJ'VI1\1L'VIFl1'U1~~ 

Firewall I Anti-Virus Encryption 101 

software Password 

I I 

I I 

I 
I I 

~\lW\)11ru1r,hn11LLm'lJt'll'UL Vii'll 'Ul~ ~?l11?1'ULVli'I oU'EJ11'1~ nvl'EJ\I 

1.A 	 2*. C 3. A bL"~ B 

4. 	B bL"~ C 5. A, B Lb"~ C 



• • 
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29.Ldvvhu1~-rulJm.J·vn.nCJ1~LL u~'l.h15n11vv n fi1~'ln 1 CJ1~nU~6'I'lV1CJ vl1U1'n1L~tln1~~m..h~LJlV11~L~tlH
'''' . 

th~nvunl'~1~1"i1LLu~111 

l.LL~U~U 

2*. i~.xf'lt1 

3. Infographic 

4. Microsoft Word 

5. Portable Document Format 

~ ... , d.. '" { ~ d .. ~ .." 'I '1, 1.3 iJ~ .J
30. lJ'V!11V1CJ1~mL'V!'l'V!U'llJ1~UUtlUL(>lu'lLU\Jl'1l'llJA11lJ1'J~L1'JLL~~LG1(]m 'lJtJb~(>ltl uUL U1~UUnl'~V1(;lG1tlUV1 

L'V!lJ1~G1lJ~6'I(;lG'i1'V!-rUlJ'V!11V1 CJ1~mL"''l~~.:jG1 tl~I"1"'tJ.:jn'\.J.xn~~ n111oil'l1UG11':iG1ULV1 f'l1Uf'l m ';i';i~~ 21• 
1. pool testing 

2*. on-line testing 

3. automatic testing 

4. paper-based testing 

5. computer-based testing 

31 ..utllJ~th:::LJlV11~lPitl1t.lrrbJm11<U'b..lf11':iLL!;lnbt.l~CJU.utllJ!;llJ1n~6'I(;l
~ ~ . 

1 . .utJlJm1CJm';i~Ufl1
" 

2 . oiltJlJ!;l~lUtI1';l'Yn1n'l1U 
'V " v d Q..I I 

3*.'lJtllJfl';i'V!6'I'llv LLfl~';i'V!6'lt:.J1U
" 

4 . .ueJlJ!;l ';i1 CJ'l1U t:.J fl t! ';i::: n tlU n 1';i'lJeJ'lU~';V1
" 

5.oileJlJ "In1';i L~U'lJeJ'lU~~V1~6'l1lJ11mtJ~lt:.J CJ111\' 
" 

32. 'Vnnvl1UL\JUtI11LL V1U'lJeNI'llJ1:tin 1 un~lJ1Um';i~'l':i1CJ'l1Un~lJLLrieJ1~1';i~t!';i:::~11'll1c.J1UV11'l BLlJ~ (E-mail) 

~'lvl1U~eJ'ln1';i~'l';i1CJ'l1U~'l n~111~6'llJ1:tin1Un~lJ1~CJ~hj~eJ'ln111~tl1~11~V1':i1U vl1u~:::mtln E-mail• 
address 'lJtl'll'llJ1;Un1un~lJ1u'lieJ'l1~• 
1. To (fi'l) 

2. Cc (~'lG'i1LU1Ci'l) 

3*. Bcc (~'lG'i1L'\.J1~ufi.:j) 

4. To (fi'l) LLm: CC (~'lG'i1LU1(i'l) 

5. To (fi'l) LL~~ Bec (~'lG'i1LU1~ufi'l) 



t1,LK!'~Lrtrt~!,1L~~r1n.~~!,n llA,lA,t1,LN11 LIA,~~IA,~t,!t,!n.t-GIl.~ruFl.U~ruw Gl,! (t\:)ua+adwo))~t1,Ij!,!,rt~ '£ p:.~o l!Dor"' ",f,o f" fb JI;:lo 

.. f\ " ..,. 
~l,!l.ln.l~t1,1.f1Gt1,GQ,;:~tL~Ut-l!\~ru~u~mt.lt-!l.t1,L~!'WLrtrt~~1LI.9 ~1'1n.~~!,nllA,lA,t1,LN11 LIA,~~IA, '" I I I '" A f=' It:' ~ b Igo~ I1ltO f' 

~t.lt.lht-GIl.~ru~u~ruw t-~f1Lrtl1~t1,Ij!,!,rt~ L~~\f1.t~Ij!'LrtlJm~t-LEoGt1,~1Lr-~t1,Ij~!,rt~L~Ll"lI:'GIl.f'3Lrtl1rtLtt.lUL~ 'z 
l.. t1,(~~ru~u~ruw~~" Ij~LrtL~rtLtt,!/~~UIA, ~rtLtt,!UL~

f' '" '" n 

Lrt~f':lt1,Q1~ rt~w~Lw.t-l?:'~ruFl.u~ru~ G~ ~t1,Ij~~rt~ (8S"S"Z) CM'U) nG~1~M!'LUll.l~LE-~LUrt~W~rublt1,LI:'U,r.L~ 

l!\,e.t1,~, n~Ij~LrtL~rtLtt.lnQ1 

l!\~m~rt!'W~bMrt~UnQ1Lrtn~!'LuLru~i\~~blt.ln.~~~1'N31l.~ru~u~ruw~m1 Ij!'UtL~rtLll,! ~Fl.u~ (aapa)MOU>I) 

~rtLtbl t'~f1Lrtl1 :mlj!,!,rt~ (£SSl y.nf\Lf\~H.IAt1,~ y.n,r.~ll. ntt-~t-l~) ~rut.l~~1' ~Lltt~fuLU f1,e.~~ I 

rtf'3QL~~~'1 ~t.l~~1 ::FI.U~ ~rtLtl,!r:-~rtl!' fuLn,LP.rtLtl,!n.~::!'~I:'DI1t-~l!\1. '1'1 " , 

t-~L!!,~W!'LUt1,tlj!'LrtL~rtLtl,! t-\;'!f'3Lrtl1 ::nlj!,!,rt~ (tJS"S"Z 'll.l~~~'~~Ltll.,e. ntt-~t-L~ Z661) UaaJ9 ~ z~e>l 'I 

('k!U~) LS"S"Z Uf11A\ltJlA,1~~f1.[;<Gfl,1U11W~t1,Ij!,!,rt~nt!' ~!'[l.~LU ~f':lnLN~l!' :Lrt~t-~I1" 

w~t-Gnt l.. t1,~t1,Lt-l1t~t1,G~'L~Ut1,~'I.!ll!\l 

l!\1 nLt-~I'1t-L~~lH.LI1L~~l,!l,!hlA' LIAIA l.. f\G~ru~u~ruw~~" Ij!'LrtL~rtLll,j/::~UIA, ~I1Ltl,!UL~Lrt~r1 " t., I'S f1 It 0 f" F' '" J'b " 

nQ1~ rt!'W~bMt-e:1~ru~U~ru~ G~ ~t1,Ij~~rt~ (85SZ) nG~mM!'LUn.L~L,'l-~LUI1UU::rut.ln.Lt-U,tbL~ '£ 

n,t1UI1!'LU~~"~!'LUn.~::!'f1. LFl.U~!'LUUL~Lrtrt~t-~~t-~t1,Q'~l,!t,!n. 

t'Gfl,::t1,IjUI1~f1l!\l ~~1L~rtLUeln.~~~f1.r1.Lr:-n~ (PJepue~s) r1.LK!'IJlLrt~r:-L~G~\ (UO!PV)t1,Lt'L!!' 

!,LUn,1.GMN'l~1~1.!l,e.t1,~m~Ij!'LI1L~I1Ltt.ln.Q1l!\~' Mrt!'w~lWl,rt~un.Q1Lrtn.l?:~ LU Lnni\~~l,!l,!n.~~~" 

n. L~G~t-~ (a+nqp+N) ::ruFl.U~ru~~~1' (A+!1!qV)Ij~LrtL~rtLtbl ()1!>!S)~~U~ (aapalMOU>l)~I1Ltt.l 

t'\;'!f1Lrtl1 ::n.Ij~!'I1~ (£SSZ Y.n,n.Lt1,~'!'IAt1,~ y.t1,,r.~ll. n.lt-~t-L,\3) ~rut,!~~" ~Ltn,~fuLU f'3,e.~~ 'z I 

" ~ 
rtf1QL!el~m' ~t,!1ll~1 ~~U~ krtLUelt-~rtt~ ruLn.LP.ItLtt,!n.~::!'~t'p.I1t-~l.!ltt-~L!!,::W!'LU 

n.tlj~LrtL~rtLllel t-k'!I1Lrtl1 ~t1,Ij!'!'I1~ (tJSSZ 'n.l~~~ ~~Ltll.E-n.lt-k'!N,~ Z661) uaaJ9 "'i1 z+e>l 'I 

-l£l

http:l!\,e.t1
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4. 

d 
11C1'11~ 

Al1~~~1~~~~~~~1~U~ 
... 

rm~~ rnl~G'll~11~ 
... 
Vlfl~~ 

OJ 

rl(lJ~ fl~ru~ ~~(;1A~ 
, .. 
rnuCl~ 

Katz & 

Green 
-/ - -/ - -/ -/ 

P1~-UEJ 

fl1'Y~Ul1~ -/ ../ -/ -/ - -
~~~~I"\ru:::: 

fl .'W. -/ ../ -/ ../ - -

5*. 

d 
11EJ'11v 

Al1~~~lEJ~v~~~11~U:::: 

... 
ml~~ rnl~~l~..m~ 

.., 
Vlfl~~ 

... 
Aruafl~ru~ L\ll'll"\~ 

, .. 
A1UEJ~ 

Katz & Green -/ - -/ - ../ -/ 
.... ..,
i'l1'11EJ 

fl1qJ~Ul1~ 

~L~~Aru:::: 

-/ ../ -/ ../ - -

fl.'W. -/ ../ -/ -/ - -

~lflm11~-rrl~~U mhl1~11~m1~u~ fi~ i'lru~fl~ru::::~v~~I"\I"\~~~::::vhl~~l'U~vil'l.h~~u~.malL~~jj 
~lm~1'U~.:Il"\ru~fl~ru~~.:Imhl~::::"liv'Uv~1uvllUAA~ t~~~~U1::::flvU~lEJrnl~~ rnl~~1~11~ ~fl~~ ~L~:::: 

~ • '\J • '" 
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34.djvv11'U(;)v'l nTH" 'llv n?! l'i~ijf"lJllJtJG'l vVlJi'EJ bVlEJ ~1 EJ1U~v'l'1.(;)1U btlYn~ Lvn?!l'i~~m-Ul'i~~ mEJ1~ 
Public key cryptography ~'l-W~1'irul.ffw'lV'Um'ivllLihJn1'i~'l-umJG'l'i~'VI11'l~lEJ1U-UVlJG1LLG'l~~hEJ~'l 
-UvlJG'l vl'll'll'il'l 

\J 

II 

"tJv 

A. 

~1£)-r\J-li'vlJ~ 

~i1Lii'Un1'i Register public key flU CA -7 
~1va-:J-li'vlJG1 

L-Ul'i~"'Lvn?!l'ibVltJ10U Public key ~ln~ltJ1'u 
" 

B. 

c. 

D. 

I'ilLii'Un1'i(1vl'l'i~",1I'1tJH Secret key 

~'Vhn1/ Register flU CA 

I'ilLii'Un1/(1VI'I/~6'l1I'1tJ1-rr Secret key 

LbG'l~ General key ~yhn1/ Register 

flU CA 

I'ilLii'Un1/(1vl'l/~6'l1I'1tlH Public key 

~'Vhn1/ Register flU CA 

-7 

-7 

-7 

'1JvlJG'l 

~'1-UvlJG'l~ (1 m-ul'i~",1Vl~11:J1U-UvlJG'l 
\J \J \J 

L-Ul/~6'lLvn6'l1/1I'1tJ1-rr Public key ~ln~ltJ1u 
" '1JBlJfl 

\J 

~'l-UvlJG'l~(1m-ul'i~~1Vl~l tl1U-um.m 
\J \J \J 

-uv11'1(1n(;)v'l
\J 

1*. A lLfl~ C 2. B lLG'l~ C 3. C bLG'l~ D 

4. A,B bbfl~ C 5. B, C bLG'l:: D 

35 . vnnYnrn\l1'Ufl'UVl~'l(;)v\ln1/~'l5Llm1 VlLLnUflflG'l 2 n~lJ bU'Uvl'l.Q nfi3J",m fiv L~v'U~1lJ-31'U~1'U1'U 5.. , 
fl'U ~'l v~ B'U~1lJ\l1'UlLl'ifl ~fl'U ~~ b~lJ /ll:J~m~ v'U ~1lJ'Il'U5n 4 fl'U~1(;)1U-UvlJG'l LLG'l ~nfi'mYeN fiB 

\J , 

~U'l~U'uru'1111I'1tJhJ(;)v'l nl/1Vll~v'U~1lJ~'l 5 fl'U'VI/1U11ijn1/~\l5 LlJG'lvl\ln~111Vl~U'l~uunl'lllLiltlfi'l'V1'U1'I
\I ~ \J I;I~ 

(?)1/1'l Lb?!I'I'l nl/rilVl'U~1fhtJm tJ'VI1'l~lbl 'U n (?)1lJn~lJ~1'u-uvlJG'l 
• 'V \J 

II 

"tJel n~lJ R1Ufl1EJ'VI1-:J 

To cc Bee 

A. ~U'lAUUru'lll 
" v 

/ 

B. ~U\l~UUru'lll 
\J v / 

c. d , 
LV'l't:J'U'i1lJ'l1'U / 

D. b-Wv'U~1lJ'l1'U / 

-u811'1(1n(;)v\l
" 

1.A 2. C 3*. B bb(l~ C 

4. C bb(l~ D 5. A, B bbG'l~ D 

***************************************************************** 
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.• ~ f 1tJ~ U1lmmi tJ1J'\u~ itJnfi 4 
' . -~---- \ '., --~- • 
ru,~ "lV1a11?11 ~ 91f 

. ~~.,. 

Vt~'foP1 

o 

o 
B 

o C 

D 

·0 

ElOi . '! 

• 


s, ,1!l"4,$J)1~!~~~9'UQ~~ 

' 1 ,0 ,02 5, . • 1 2 3 4 5 :. 1 2 34 5 

l ~ · 000, 11 0 _ 000 31 00000 

2'00 ;12 00000 32 0000C) 

3 00000: l~ OO()OO 33 00000 

400000, 1400.000 34 00000 

5 000 . 15 00000 35 00000 

610000 .. 1600000 3·600000 

7'00000,1700000 37'00000 

8 l00000~ 1800000 38 00000 

9'00000' 19 00000 39 00000 

o:o_e'oo 2000000 4000000 •
.. ".. ....,-. ,._. ' " --..~. 
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..Jl'U1'U 50 iieJ 

Jt 

b'UeJ'v'!l bb 'U'UVl~?leJ'U : 
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B.:Jf'hJ)~nBU~ 1 n1)boU1i1'16'l1<H'I'Ub'VIl"1 (Information accessibility) 

nl'~boUlfi~i.'11~i.'1'UbV1Pl tJ~~f1v'U~,.ltJ 1) f11·~~~'Ui.'11~i.'1'Ub'VlP1~~lbiJ'U flv i.'11lJl~moUlhbb"~v5'U1EJ• 
f'llllJ'VIlJl EJ'UtJ~i.'11~i.'1'Ub'VlP1~b~ vf1lJlloU~l'U1~f) ~1-.l b'VIlJl~i.'1lJ 2) i6f11~1'Un1~ Ln'U~1'U~1lJi.'11 ~i.'1'U b'VlP1 FitJ 

i.'11lJl'H1b~tJni6f11~1'Unl'Hn'U~1mllJi.'11~~'U b'VlP1 bb~m:t.l~~bJl'Vll~mil-.l b'VIlJl~i.'1lJ bb":: 3) n1~b~EJn 

i.'11~i.'1'Ub'VlP1n~'UFi'UL~tJ f11~loU~1'U fiB ~llJl~(,l'u5'U1EJVl1mLi.'1~-.l16f11~ b~EJm.'11~i.'1'U b'VlP1~iieJ tln~'UFi'UlJl b~v 
" 

nl~loU-.ll'Ul~tJtll~~n~v-.l 
" 

.umtv'U 

1.i1~'luu'VIm EJ bi'U1"1l~ii f11~loU~ l'U b t.l~llilf'lvG'l (protocol) https 

bb'Vl'U http b~lJlJln~'U ~-.lbtJ11(;lAtJG'l~-.ln~11~::t.l~ln!)tJ~VlUl 
url bl'U1"1l~ b'li'U https://googLe.co.th -UtJ1Iiln~11fi-.lA11lJ 

bblil n~l-.l'IJtJ-.l m~1-U-.ll'UbtJ~bli1A tJ"~-.li.'1tJ-.l~t.lbb'U'U1~(') nlli'tJ-.l~i.'1l'1
" " , 

1. 1t.l~lli1fltJ'" http iimllJoB''UitJ'UlJln~-.liif11~~~Ul1tJ~119lAvrl 
~ 

https 'IJ'UlJl'Vll'lbb'Vl'U 

2. 1t.l~lli1fltJ'" http iif11~boUlfi-.l biU1"1l~~l'IVlml'l bUU~1'U1'UlJlfl 

~-.liim~~(Ilj'UlbtJ~bl9lAtJ'" https ~UlJ1'Vlmb 'Vl'U 

3*. It.l~1Ii1AtJ''' https iim~,jtJ-.lti''UA11lJt.lfltJl'IJlm'1'V1-r'Uf11~ 
. " 

b-ulfi~oUtJlJ flmn Ej-.l~'U
" 4.1t.l~1Ii1AtJ'" https iim~b~lJmllJb~1l'Um~H-.ll'Ubi'U1"1l1il1~ 

. " ~ Q '" 

~11ilb~1lJlntJ-.l'U'U 

5. 1t.l~lli1fltJfl https iimllJ?I::mfl1tlfll~H-.ll'UlJlnn"h 

1t.l~bl9lAtJrI http 

2.b~eJ~eJ-.lm~~-.l1yJ~'U'Ullil 256 MB ~l'U'Vll.:J~l'IVll.lltJ 
~b~n'Vl~tJDn" (e- mail)imlilbiJui6f11~~bVllJl::G.!1.l~?l1il• 
1. ~lbD'Uf11~{j'Uer~1yJ~ (zip) ntJ'U~.:jlt.l~~~H'U 

" 
2*. erVll'V1"'Ii'l;ff'U~~u'U couLd bb"'~~-.l~-.lA (link) 1tJ~~~-ru 

" 
3. bb,j~1yJ~tJtJflbtJ'U 2 ~1U bbm:~.:J1tJ~-.l~-r'UViG'l::1yJ~b~v1lJ1~

" 
L11'UtJ~lJl ru~ nl'V1'U~ 
4. hJi.'11m~~~1 bD'Unl'~~-.l1~b~eJ-.l~ln1yJ~'U'Ull'11'V1qjdi'UtJ~1.l1ru 
d 0 

'Vl f11'V1'U1i'l 

5. bb 'U'U1vM1tJn'U~~'VImCJ~b~f1'Vl~tJD n~b'VIiieJ'Uf11~~-.l1yJ~~11t.l 

"i::~'U1'l'l1).J .uma'Umb'U:: .. '" Alilb'\ll'U 

+1 I 0 I -1 

http:bb"'~~-.l~-.lA
http:https://googLe.co.th
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LL 'Wl'Yl1~vl·m~11 

1*. L~e),UeJ~n'W\vJ~~'Il'VI1V'VI1m~uutl~u1)n1<j (OS) Ln(j)U'Il",1 

2. L~mJeJ~n'W1vJ~~lnn1<j(1nl~lJ~ (hack) ~1fl~'hhrr~~ 
~ ~ 

3. L~eJueJ~n'W1vJ~(lnVhmV~1n1tl<jLLmlJ~'W~llJL~Vl-rreJ~
~ 

4. L~eJu€l~n'W1vJ~~lfln1<j~m-rrl<j~~ (encrypt) l(j)fJ 

<j~uutl~lliifl1<j (OS) 

5. L~€lU€l~n'W1vJ~~lnn1<jt1mu fl/'Ul(j)v1tl<jLLmlJ~ijfl1<j1-rr",th fJ 
~ 

tl<j~lJ1(;1eJ(;1 (CPU) ~l'l..n'W:j.nn 

4. L~€l~1L{j'Wfl1~~(j)~~1tl ~LLmlJ1'WLf"l~€l~f"l€llJVll L(Pl€l{L~ mJ~€l fJ 

LL~l i5fl1<j1~LiJ'Wi5fl1~v1G'11lJ1<jt1vh1~fl1<jL~tJfl1m'I..hLLmlJ 

~~fl~11~lL{j'Wfl1~l!i1"'~~1mL(;1:::<jl(j)L11~"'~ 
~ ~ 1. 1 v, 

• 
~v~

1. ,Wl~ Folder bLfl:::Lnu u<jbbmlJ~~nm1 b'l'Yl Desktop 

2. G'1~1~ Folder LLfl:::Lfiultl~LLmlJvl~fl~11H~ Drive 0 
v oS 'i. 1 v, ~,,~

3*. "'<jl~ Shortcut bb(;1:::bnu bu~bbmlJ~~nml b'l'Yl Desktop 

4. "'~1~ Shortcut Lb(;1:::bfiultJ'ibbmlJvl~fl~11H~ Drive D 

5. "'~1~ Shortcut Lb(;1:::Ln'IJltl<jLLmlJvl~mhl11~ Drive C 

5.bl'IJl"1l~~~ijfl1~~~f'i1fl1'iH~1'W bookmark ijfl11lJLb(Plfl~1~ 
\l1nfl1<j1-rr~1'W extensions €J~1~h 

1. extensions HG11"'1Ufl1~b~CJmU(j)",tJ1Ll'IJ1"1l(Pl1",lJ 

bookmarks 1-UG11'V11Ufl1~L~Vn1-rr~1'WL1'IJ\"Il~~~Lflmj''WVinH 

2*. extensions HG11"'1Ufl1'iL~CJflH1tl'ibLmlJL"'~lJ 

bookmarks 1-U~1'V11Ufl1~L~CJn1-U~1'Wbl'IJ\"Il~~~bf"lmJ'WVin11 

3. bookmarks HG11'V1-rUfl1~L~vn1mtl~bbmlJb",'ilJ extensions 

1-UG11'VI1'IJn1~ L~CJn1-U~1'Wb-1 'IJ1'1J~~~ bfl mJ'WVin \ l' 
4. bookmarks 1-UG11"'1Ufl1~~~vn1'li1tl'iLLmlJL~'ilJ 

extensions H~1"'1ufl1~L~CJmu~'VItJ1Ll'IJ1"1l(Pl1",lJ 

5. bookmarks H~1"'1uL~vnltl<jLLmlJL"'~lJL",ijv'Wnu 

extensions 



n.l..~1~l..rt r;.~ rl.(~ ~~litf.l..Un.n.::1n.~'::1f\n. n." 

9 ue.n.t.1 ~l..lI 
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~L\J\JtI-s::~ilti';i::'Uu~u'U~,nl191-S~1U (standard evaluation) 

" fil~LL\J~ 
t~viluYi\ll'Hul-iiamllJ~tl1uif U.~1~1U;\~tl~\1lJ1U ./ ,,~1u'1ltl~Yi\1\"i ~nm::~\JfrJl1Jf\v1L'i:\1J'lJtl~ 

viltJ)J1f\via~ lP1t:Jlh~~UF\11)jR(iIILi1tJ 5 "itliu <iI~d, 
1 \1mllO~ titlUvi~~ 

2 \1U1VCi~ ,JtJU 


3 ~1J18Ci~ tJltJtl~l-l 


q "1lJ1tJ1i~ m n 


5 ~lJltj(i~ lJ1n~~~ 


.., ..... . 
1 . nl',)\l~~tlU 'IItl-l "i1:UU2J f'l1.1lJA 'leu f'lfl1J I1Il1J 

f'l111J~v~m"S'!Jtl.:j 

2.n1 ') ')1 tJ;t1U ~Ii'\ n 1 ,)'r1 flat)U'lJ8~ '~\J \li'iR l11J 

iflLW L.;hl~ltJ 

9 . n1'in1~UVlL ~11tJf11~'r1(lHIOU"d'iH'i::U\JlJ 

f'I11m~1J1~alJ 

10.'HHJ::: 11"11 un1 "i'r1V1 amJ 'U ,H 'i:::\J Uii fl l 1lJ 

Llun::alJ 

13. "i::\J\Jall.J1'i()\.h~lJlrufi1fl1 1lJ,mJ1'H)'IItl ~ ~ , 
Lih~t)\Jl~ 

14.'ituUallJTi nfl1tJr.m 01 'PM) a'!)\JLL(ltnJuVi n 

~(Im'i~BuM 



c:~no :}.ufJd) n.@~@~t-@n.}@l!)'~L!.l..M.l..~~::l..!.~'~!.LU~~ 

L Ut,m:l~Ll1 

-r "DZ

mailto:n.@~@~t-@n.}@l!)'~L!.l..M.l..~~::l
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F;~F~rtn;:. Item no Code b Sf baSE a ~~ Item no Code b SE baSE a 

I .'!;;?:~:C~ 16 f5ig2 -0.12 0.26 0.65 0.23 ::;;."i"&lr'i 4 f8ac4 0.05 0.25 0.67 0.21 

fii'~:;t ;;S:;~ 18 f5ig3 -1.55 0.98 0.35 0 .21 ~., 5 f8ac5 -0.37 0.19 1.03 0.26 

1:'>.·5,$~d 19 I f5ig4 I 1.07 I 0.33 I 0.93 I 0.29 n~fali 'I 10 I f8mn3 I -0.57 I 0.20 I 1.15 I 0.28 

F?;S~;J:~ 21 I f5ig5 I 0.06 I 0.22 I 0.79 I 0.25 I'"i(Wi-.:I 11 I f8mn4 I -0.13 I 0.18 I 1.01 I 0.26 

~::T 24 I f5ev3 I 1,40 I 0.76 I 0,44 I 0.22 k:;iJi~~~ 1 15 I f8igl I -2.21 I 1.44 I 0.31 I 0.20 

0.21 

0.23 

':;;':::§~:')1 31 I f5cm3 I -1.43 J 0.57 I 0.60 I 0.24 Ij~.f.~:1 21 I fBig5 I -0.84 I 0.22 I 1.20 I 0.30 

r~:~:'5}{" 1 32 I f5cm4 I -1.29 I 0.26 I 1.62 I 0.47 I ;~~J~·~ 22 I f8evl I 1.96 I 0.94 I 0.44 I 0.21 

'~:"6;;,- -., I f6ac1 I -1.44 J _ 1,46 I 0.21 I 0.18 It~:as\i, l 24 I fBev3 I 1.24 I 0.67 I 0.42 I 0.20 

r,tiI·i6~:'·· I'~2 r f6~2 1--1.21 1 O.N 1-0.38 r 0.19 I~ JIs'kJ'\ 25 I fBev4 I -0.23 I 0.27 I 0.65 I 0.21 

3 I f6ac3 I 5.50 I 4.29 I 0.32 I 0.26 t~3~il . 26 I f8ev5 I 0.38 I 0.25 I 0.75 I 0.23 

~;,;..:·~:r ); ' 4 I f6ac4 I -3 .85 I 2.02 I 0,47 I 0.26 r.:;~'8~.i l 29 I fBem1 I -0.46 I 0.20 I 1.01 I 0.26 

F-;:~;;6 ..,j.-J 5 I f6ac5 I -0.05 1 0.24 1 0.71 I 0.22 1 :~~8~ 1 30 I fBem2 I -0.38 I 0.24 I 0.79 I 0.23 

1(I;'Y6~'.;: 1 8 I f6mnl I 2.04 I 0.56 I 0.93 I 0.32 Fj[~";1 1 31 I f8cm3 I -0.37 I 0.44 I 0,40 I 0.19 

[..0':6T;: 11 f6mn4 0.04 0.21 0.84 0.23 :ipt'8t~ 32 fBem4 -0.59 0.15 1.73 0,41 

I:,i'.'~;:e,i 12 f6mn5 -4.76 6.68 0.14 0.19 :it~@;t: 33 fBem5 3.82 2.73 0.29 0.21 

:~-~;6;.:-· 15 f6ig1 1.861.63__ 0.22 0. 19 1~·~~i< f9ac1 0.60 0,45 0,45 0.23 

I 
1 

t~r:..6~r.~ 1 -16 !f6ig2 I 1.06 1 0.63 1 0'.38 0.19 J~ 2 I f9ac2 I -1.01 I 0_42 I 0.69 I 0.26 


f">.'~;f:4~~:J 19 I f6ig4 I -0.11 I 0.17 I 1.15 I 0.27 ~.i¥9~1;
 4 I f9ac4 I 3.85 I 5.20 I 0.16 I 0.22 

r ~jf$,ff"'i.~ '21 I f6 ig5 ! -0.02 I 0.16 I 1.24 I 0.29 r;l~Wilfl 8 I f9mn1 I 1,49 I 0.57 I 0.68 I 0.28 

:>"~:~~T~' 22 f6evl -0.73 0.24 1.04 0.26 ~~;;,9.~.'- 9 f9mn2 -2.31 1.05 0.55 0.26 

;: .:.:~~'C:~-,,'; 23 f6ev2 0.34 0.25 0.69 0.22 .~. 11 f9mn4 -0.46 1.77 0.10 0.20 

iV4"Jl,g;;~ 24 f6ev3 3.00 1.19 0.67 0.30 l<;.ri~:;l!'!i; 12 f9mn5 1.18 0.42 0.76 0.28 

:,.,:-6, ji' ~ 25 f6ev4 -0.11 0.24 0.74 0.22 ",';:~~g,& 15 f9ig1 -0.76 0.87 0.26 0.21 

';;';6 26 f6~5__ 0.51 0.25 0.75 0.23 !;_g~2.' 16 f9ig2 -0.96 0.70 0.37 0.22 

0.24 

.' ,. §P~ 0.36 

[,:"6 " ,III 31 f6cm3 -0,46 0.18 1.31 0.30 >'::!.9.t~~;.' 21 f9ig5 -2.18 0.86 0.67 0.29 
f'"1" .,' -~«-' 

1, ,;~ ';, jt 32 f6cm4 -0.57 0.15 1.85 0.42 
~,-,'"t~~,,~ 

~,9:J;'" 22 fgev1 -0.05 0.22 0.79 0.26 

:f,..~ 6~f.:·,' 
!::' ) !}~~I 

1~":-::"7-;C;,'i 

33 

3 

f6cm5 

I f7acl 

I f7ac3 

0.31 0.26 0.67 

I -1 .69.-1_ D,75.J_ 0.50 

I 1.31 I 0.61 I 0.£19 

0.21 

I 0.22 

I 0.21 

,!""i9)i;f.,
J:r.'9J\:,. :.I 
~~!M~5:~1 

23 

24 

25 

I 
I 

fgev2 

fgev3 

fgev4 

I 
I 

-1.46 

-0.05 

-1.73 

I 
I 

0.39 

0,46 

0.70 

I 
I 

1.07 

0.35 

0.62 

I 
I 

0.34 

0.21 

0.26 

0.22 

0.28 

,';',;;rv;>., I 
f - ~. "" J 

';;:7' - .1 

8 

9 

11 

I f7mnl I 1.36 I 0.32 I 1.13 

I rlmn21 ~1.<J.2 J ...CJ 2 ? J _ 1.52 

Tnmn4 I 1.10 1 0.31 1 0~93 

I 0.32 

I 0.38 

0.27 

H:f .~~;:: l 
h~}:91~~:; 1 
1i~ ;,iQ1;9 

31 

33 

I f9cm3 

I f9cm5 

I flOac1 

I 1.09 

I 1.17 

I -0.64 

I 
I 
I 

0,43 

1.19 

0.25 

I 
I 
I 

0.70 

0.24 

0.87 

I 
I 
I 

0.27 

0.21 

0.24 

f ~' ';l i';;, ~I 15 I f7ig1 I -1.56 I 0.55 I 0.66 I 0.24 tk~~>10~: I 2 I fl0ac2 I 3.86 I 2.49 I 0.36 I 0.23 

I .:' 11 16 I f7ig2 I 0.77 I 0.30 I 0.75 I 0.24 1:,li;10 . 1 3 I fl0ac3 I -2.13 I 0.69 I 0.73 I .0.26 

' ''' . 1 18 I f7ig3 I 0.34 I 0.26 I 0.70 I 0.23 1.';'<110,,.; 1 5 I flOac5 I 1.26 I 0.53 I 0.58 I 0.22 

Ii. _ L x.i< 1 19 

'f' ,1 21 

Ix.,,, F',,-, 22 

L: . i i'~l; 
. ' " 71,1 ',l 

23 

24 

, f0g4 I Q.OU 0.53 _LQ· ~O J _0.19 

I f7ig5 I 1.12 I 0.46 I 0.59 I 0.22 

I f7evl 1 2.30 1 1.35 I 0.36 I 0.21 

I f7ev2 J 1.23 I 0,48 I 0.61 1 0.23 

I f7ev3 I -0 .83 I 0.18 I 1.68 I 0.42 

~'!""i\ 

"~~10 ";1 

L '1« ' I 
',fl'r:ci?~: 

',~hq(", 
'!:;iot 

8 

9 

10 

11 

12 

I fl0mnl 

I fl0mn2 

flOmn3 

fl0mn4 

f10mn5 

I 
I 

0.08 

4.26 

1.59 

1.77 

0.16 

I 
I 

0.25 

2.64 

1.53 

0.59 

0.21 

I 
I 

0.72 

0.41 

0.22 

0.72 

0.91 

I 
I 

0.22 

0.26 

0.19 

0.25 

0.24 

L~ t ',,> 29 I f7cml I 1.56 I 0.74 I 0.tl6 I 0.21 h:,~16r. 1 18 I fl0ig3 I -0.65 I 0.34 I 0.61 I 0.21 

1~' 7 ' 30 I f7cm2 I -0.59 I 0.25 I 0.87 I 0.25 1 "~ io''':'! 1 19 I flOig4 I -1.50 I 0.57 I 0.59 I 0.22 

7~; 
II c ~"" 7'i'
If f. 'G,,_,K· · 

" 
31 

32 

I f7cm3 

I f7cm4 

I 
I 

1.32 

-1.55 

I 
I 

1.25 

0,44 

I 
I 

0.23 

0.89 

I 
I 

0.19 

0.27 

r;:igh;'1 21 

1,:;''i~itJ:,d 22 

I flOig5 

I fl0evl 

I -0,45 

I -0.07 

I 
I 

0.39 

0.19 

I 
I 

0,48 

1.02 

I 
I 

0.20 

0.26 

>, .8 l~~:-~. 2 I f8a c2 I -0.37 I 0.22 I 0.90 I 0.24 I~ _. ~() i} I 23 I flOev2 I -0.78 I ·024 I 1.00 I 0.27 

http:1.861.63
http:r.:;~'8~.il
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Form.. Item no Code b SE b a SE_a Summary 
:: ' 10 ,~, 24 fl0ev3 -1.21 0.26 1.28 0.33 

Remainin~ items Total 
10. 25 fl0ev4 -1.15 0.26 1.20 0.31 

: ;)0";' 26 fl0ev5 -1.19 0.28 0.30 
Dl : Accessibility 43 

1.14 

l';" ~'~• Q ',' 29 flOeml 0.25 0.31 0.57 0.21 D2: Management 41 

,. 1{).1,:", 30 fl0em2 -1.20 0.54 0.52 0.21 D3: Integration 43 

':;10~:'?;; :, 31 flOem3 -1.75 0.51 0.81 0.27 D4: Evaluation 40 

, "d {O;!l' 32 fl0em4 -1.02 0.27 1.01 0.27 05: Communication 45 
·.iio:rtj 33 flOem5 -0.59 0.16 1.63 0.39 Total 212 items 
{Q~:'::~ 24 flOev3 -1. 21 0.26 1.28 0.33 

" " 1'0,'\: 25 fl 0ev4 -1.15 0.26 1.20 0.31 
,c.,: lO ::, 26 fl0ev5 -1.19 0.28 1.14 0.30 

Descriptive stat of b and a parameters 

10 ,," 29 flOeml 0.25 0.31 0.57 0.21 b (Item difficulty) a (Item discrimination) 

loi;··'~· 30 flOcm2 -1.20 0.54 0.52 0.21 mean 0.19 0.70 

Hi' 31 flOem3 -1.75 0.51 0.81 0.27 sd 2.06 0.39 

10 32 fl0em4 -1.02 0.27 1.01 0.27 max 7.27 2.38 

f \~ 33 flOcm5 -0.59 0.16 1.63 0.39 
min -9.46 0.09 
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111 'y.j n 1 -a ~n'U -umJ a-a:: E.J:: n1 -aU1 -a~'U'Un1-a'Vl ~aeJ'U ~~'U'UU -r'U ~'VI aJ1::~';I E.J I'l e:J aJ'W ';I ~W\e:J{~1 'VI-r'U n1-a1~~n~::., 
~1'U~'Vl1'l1'tJlafja1"aa'U~'Vlfl~ba::n1-a~eJa1-abb'14.:jAw\';I-a"a~~ 21 lu'Vl~ae:J.:j1.u 
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.,... ., 
~lV'UllJflW::~1"ila 

" 

1. 'jel':)Pll~I'l'jllill'jV ~'j .1"llMf)1 il1~t:.J!;1 

2. ~'j.rufi''V1'j -Um.J':)Fl!;1 

3. e:n":ill'j~ ~'j . 'l'Y11mru lJl"'\JbVim~ 

4. \JlcPhfi'V11 ~'1JPl~, 

5. \JltJnI'lMVlPl,J 'V!ll\JUl 

6. \Jl':)~11-r':)~l.I1.rmu 'V!\J,JeltJ 
" 

oXl'V!,Jl1Fl'j':) f)1'ji-:ijtJ 

ell":ill'jVtl~~"Iil.nlfli"llli~CJbb!;1~~l'liVlCJlf)1~~n~l 

"'l'1Jli"lllf)1~l~bb!;1~'\.h~bij'U~!;1f)1~~n~l 
~ ~ Q. cv 

flru~flWl1"'l'l~ ":ilWl!;1.:)mrulJ'V!11'V1CJ1mJ, , 
~'lhmrni-:ijCJ
" 
,rm'V1flb1(;1~~1~~\JbVlPl el11L'", 

" 'Il101 d II cv 
~mU'U~~'V!ll':) U~~ bV1PlbVl elf'l1~fll bb(;l:: f'l11VlYll\Jl 

("'FlVl.) 

~'lhCJ,rni-:ijtJ
" 
ell":ill ~~tl~~..jl il1 Fli"lll f)1'jU~::bij\Jbb!;1:: n 1 ':ii-:ijtJ 

Flru::~n~lPll"'1'l1lJ'V!liVlCJ1"'mllJfilbt'V!':) 

~'lhCJ,rni-:ijCJ
" 
Doctoral student Quantitative Methods and 

Evaluation 

Graduate School of Education, University of 

California, Berkeley 

~'1iltJ,rni-:ijCJ
" 
i1~m~~u'1~5uru<Vi1'l 

~l'11li"lllnl~l~bb~::U~::bij\Jt:.J!;1f'l1':i~n~l 

flru::fl~!'l1"'1'l1 ":ilWl~.:)mrulJ'V!li'V1CJ1~tJ. , 
~'1ilCJ,rni~CJ
" 
i1~1'l1::~U'1~5uru-n1'l 

i;'/1'1Jli"lllnl11~bb(;l::U~~bij'U~(;Inl~~n~1 
.. ~ Q cv 

flru::fl':iPll~m ":ilWl!;1.:)mrulJ'V!11'V1CJ1!;1tJ, , 
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