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ABSTRACT 

The purpose of this research was to study the effects of using video media of 

Health Education about postoperative care for cataract surgery patients. Sample group 

was 35 patients with cataract and underwent cataract surgery at Burapha University 

Hospital from March 1st
, 2020 to July 315\ 2020. The research instrument were video 

media and questionnaires that validated by 3 experts. For reliability test, Pearson 

product moment coefficient correlation was 0.6. Data were analyzed by t-test. The study 

found that 

1. Video media about postoperative care for cataract surgery is able to educate and 

understand increasingly in cataract surgery patients 

2. Comparison of mean of knowledge and understanding cataract and postoperative 

care after watching the video media on postoperative care for cataract surgery was 

increased significantly at alpha level of .05 (P < 0.05). 

The results indicated that the unit can use video media to provide health 

education for patients undergoing cataract surgery. The project participants can apply 

their knowledge to practice to reduce the risk of complications after cataract surgery 

which can cause permanent vision loss if not performed correctly. The video media can 

be easily accessed from a QR code, making it possible to carry out continuously practice 

at home. 
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L'1?1Ll,)€J';j€)'1?f~ 1 ':if'ILU1Vl11'U LL'1t f71':i'U1i;l?f1':iel1'Vl1':i'lJ1~ €JV1~ 4 f71':i-rn'J31(;1eln':it,Jn 1 'U'U,J,l'IJ'U v~ 1iiilm 
\I ' 

'IJ'Ui;11i;i~-rn'l31 V11m'fo~n'U1~ 'Ueln,11nm':it:-J1~(;1(;1€Jf7W,JnLV11i1'U zj~LU'U1fif71':i-rn'l31ffi\9lt:J'1~ ilfam?t 

L~tJ~(,leJf71':i~i;i L ~el 1ii'1~1eJ@t 1 tieJ11ilm11Ju'1eJi;).fltJ?t~ zj~'Vl'1~ m':it:-l1 ~\'1LL~1 m11J?111J1':it1'Uel~ m':i 
V \I 

lJel~L~'U~-fi'Umnn111eJt1'1t 99 LL(,l'Vl'1~f71':it:-J1~\91V~\;1eJ~1-ffnmeJv1~,i'eJtJ 6 ~,Jm~i1V1-rum':ii;1LL'1\,l'ULeJ~ 
\I 

L "1eJ-d1t1'1~ L?f1lJ 1 i':ieltl LLt:J'1'Vl'1~f71':it:-J1(,)\9l?flJ1'U'Vl1tl?f'U'Vl ~~,r'U f71';j\91 LL'1'Vl'1~ n7':it:-J1 \,)\9l~~ilm11J;;\'11-1ru 
\I u 

bL'1ti'l11lJ~1b U'UelV1~~~ L~el n'1U 1 ,Ji nt:-JeJ'Ui;) LL'1?f'U.fl1W~U1'U L ~€lU€l~f1'Uf11':iLni;i.rn1t LL 'Vl':in"tlel'U'Vl'1~ 
"' ' 

t:-l1~i;i5 m':itn'l37 Li;ltlf71':it:-J1(,)\91 ,itil'll':it~'Vlfi.fl1W?f~?ti;i ti'1ilm':iL\,l1tJlJ~'U1tl 1 i?11lJ1':it1un~\,)'J 1~eJV1~ 
\I 'I 'U ~ 

t1n\;1€J~ Lv1eJU€l~fl'U.fl11t LL 'Vl':in<ij€J'U~eJ1,J Lfii;i('U 1~fl1tl'Vl'1~f71':it:-J1\,li;1 
\I 

,11nV1ri'J3nm':iL1t1'U1mh111 m':iL1tJ'U1 AeJf71':iL u~tJ'ULL U'1~~1'Uf'l11lJ1 fl11lJL -u11,i m11J~i;i al d..l \I ,u \I 

\9l1'U'Vll"l'Uf'I ~ l"i1ut1lJ LL'1t~7'U'Vl n'l3t LLti'1neJ 1 iLrii;i LU'UW~~m':ilJ 1 V1l.leJv1~m1':i zj~V11n-41'11'1'1 Lrii;im':i 

L1t1'U1 ,itill'l111J{ f'l11lJ L -u11,1Lrntil!'l111Jl!'U 1,i 1 'Um7lJ?f1lJ1':it1'UeJ~1,1'U rn~ mhv1,itt,li;i~'U 1"mtvi1 LL'1t 
\I \I 

'l111i.JG'im':iun~1~Bv1~l!'Uh ~.:n!'U ~tl1t1~111fom-:it:-l1~i;i~€Jmt,in li'11tii'fom11~Fi1LL'Uttl1,1'ULn\'l 
"' ':,,J \I 

!'111lJ1 !'111lJL'U11,i '1t'V111 i~tJ1mfi\9lf'l11lJJ'U 1,i 1 'Uf'l11lJ?f1lJ1'H1'Uel~\,l'U LL'1t'\.J11 u'1Wfl~n':i':ilJf71':ii;1LL'1 
,u ,u 'U ul 'U 

l,l'\.JL€l~'Vl'1~t:-J1~\;11\;1eJV1~(ln~m f71';j~er L1tl'U'-ilt Lri\9lf'l11lJ{ 1'111lJL 'LJ1 h LL'1 t,l\91~1!'111lJ{i!'U ,l'U?l11J1".it1 
'U 'U \I 'U 

tl11,J,J fi~'Vl1€JU".ittln~1 mtii'iT'U 1 'Umt'lJ1'Uf71".iL1tJ'U{ '-ilt~eJ~ileJ~flU':it neJU'Vl'11tJ(;11'\.JL v1eJG'l~L?l~lJf71';j 
':,,J ' \I 

L1tl'U1 LL'1tileJ~l"iu1tneJu~i11-1ru Ael ~€lf71':i?teJ'U~L'VllJ1t?flJf1U~L1tJ'U L~eJ1i~L1tl'UL'LJ7h "i;,~1 w1eJlJ 
\I u 'U 'U 

J~il'Vll"l'Ui'l~~~(,1€Jf'l11lJji!'U11 ilm1lJi11'1qJ(,lel~'UL€l~ ~~'1:::'l111u~f71':iU~'U&i 'Vl~BLU~tl'ULLU'1~W~~m':ilJ 

eJv1~m116 

m11i~'Uf'ln'l31 L\9ltlf71':i?teJ'U LL'1t1-ff~eJ(,11~ 'l 1'Um':i?fel'U 1\;lLLfl mww~n LL[:.J'U~uri1LL'Uttl11'Um':i 

\91 LL'1~'ULel~'Vl'1~[:.J1~\91\;1el n ';it,Jn ~~t:J'1 (,lelU':it~'Vlfifl1W'Uel~f71';j 1 im1lJ1 vi11 ieru1t1ill'l11lJ 11'111lJ L 'U1 h 
'U 'U \I 'U 

L~lJ('U LL(,lf71';j?fel'U b\9ltl1"ITT~'Vll"l'U L 'U'Uf71':i tim11J{[:.J1'U~el~~ilu1:::~'Vlfi.fl1W 1 'Uf71':i~el?f1':i bW':i1:::,nlJ1".it1 
"' 



( 

2 

L ~'UJ~m'l"I LL"t L~V'UL~t.1~ v'h 1 ~Lfl(;l mtu1'Um1 L1t.l'U1~~6 1~Y11'\'UL vlvm1~fl~1 L 'U'U~B m1 L~t.l'Ufl11?iB'U 
" 

1ULL '\.J'U'Vld~~i1'1.J'Vl'U1'\/1LL"t~1Flfl ll.J1 fl 'lhllil,r'U1~YI !'\UL 'U'U~B~L~1'1.Jfl11l.J'Wt.ll.J L '\"111ti;'l1l.J11fl'U11 tl1 'U~1'U " ·~ ' 
L~?it(;l1fl L\;lmumt1'U'Ulillil,r'U 1~Yll'l'Ubv1tli'rntl~t.1'ULtltl1tt.1fl~L-ff1nrnA~m.i1c.1~mvrn·hil\;1 ~~vh1irrn 

' ' 
1'\.J'l!l.l LL 'l"l';i'V!"1c.1 LL"tfl11L -u15~1~Y11'\tl?i1ii1wvi1 l~mfl:ff 'U 7 

lil7 fl'UBl.l"'()B~ LLe.J'Um 1'l!1t L ;j t.1'ULL"t?ii'i~u~utl1tmru 2562 11~Y1t.11u1"ii'V!11'Vlt.11~c.1mm 
" " 

Y1'U11~\'J1c.111Al11Bmtlilfl 'l"l'\.J Lv1i;'l~L 'U'UeJ'U~'\.J 2 '()B~ L1A'Vl7~{;]7~m{fl~7~LLe.J'Ufl~fl~ LL"ti1i;'l'1~fl11~1\J1(;1 
" " ' 

111BmtW1i;'l~L'U'UeJ'U~u 1'()B~11A'Vl1~{;]1'()B~ 11~Y1c.11u1"iiV111'Vlc.11~c.1mY11 'Vl~~m1~1\J1{;i (;\v~1 i 
" " 

Fi1LL'Ut'W1fl11Ufl'lm\J11L~B1~~tht.1faL'U1'Vl1~1'Ufl11(;1LL"~e)L~e)~~,j'7'UL~B'UB~fl'ULf1(;lfl1'j~\;\L:ife)'V!~e) 
~ " " 

m1tLL 'Vl1fliB'U'Vl"~m1vi1~1\J1(;1 m11 iFi1LL 'Ut'W1~tl1t.1'V!"~~1\J1\;l L vlv 1 ~"'~Lfl{;]Bl m1~(;1,J fl~ fl11(;1 LL" 
" " 

1fl~1fl11l.Ji;'lt'1)1\;\LL"tfl11'UB~fl'Ufl11'1.J1\;\L~'IJ~e)(;l1~{;]1'V!"~~1\J1\;l li)ti;'l1l.J11flUB~fl'U.n11tLL'Vl1fliB'U~ 

BllilLfl(;l:ff 'U 1~ 'Vl1flr.ru1t.1~1\J1\;ll11e) mt lilfli1fl11l.J{fl11l.J L'U1 h fll'j(;l Lrn(,l'U LB~'Vl"~~1\J1\;l~flflWle)~ liltUB~fl'U 
'U 'U 'U 'U 

m1Lt1\;\B'tmfl11ru'1il~~tl1ti;'l~A'1~6 1 mtt.ltLL 1n'Vl1~ LLe.J'Ufl~fl~L~~(;lv'h m11 ir\'1 LL 'Util1 L tl"U1\JLL '1.J'l.l'()B~ 
' ' " 

LL~'Ui'U zj~'\"l'\.J11 fl11~e)i;'l11 b\;ltlLL~'Ui'U fl~ LliB11iJ~e)i;'l111 ~~1'\.J'\.J~fl11 L 'U1 h L~B~fl11tlou1ii1'Vl~~vi1 

~1i(;l111Bm tlilfl 1~ L 'Ylt.1~'\"IB ArutITT~t.l~~ij LL 'U1fi(;l 1 'U m1~(;lvi1~B L\;lt.11'1lm'l"I LL"t L~t.1~ L 'U'U1~Yll'\tl L ~B 1 -u 
" 

1 'Ufl111 ii;'l'()~fl~1fl'\.Jr.ru1t.1~1\;1\;l (;\e) mtlilfl 1 i?i1l.l11'1'W1 L UU1t fle)'I.J fl11\;\LL" LL"t,Jnlli\\J11~B L~m LL"t 
" 'IJ 'U ':,J 

1Je)~fl'U.n11t LL 'Vl1fliB'U~B11il Lfl(;l:ff 'U Lvl LLmiV11nr.ru1t.1 Ll.J "tvi'tl nu1\i1'Vl~~~1(,l(;le)~1~flfl 111el~ B11ilt11mzj~ " ~ " 
fl11l.J L~t.l'Vl1t.lJ~~1'U';i1~ fllt.l LL"t~(,l h ~e)~'\J1t.l A1B'\.JA11LL"t"'~Al.J Lvl ~~iT'UAWtITT~t.l~~ Lv1i;'1{1~~e)1~ 

" " 
v( l'ltl L~B~ WI B mtlil fl LL" t m1tlolli\(,)1'Vl"~vi1~1 \;)\;\ L ~ B ~Bl;'l111 ~~th c.1 ~1 (;1 \;\ ~B mt lil flm1111ri lil (;l lii1 LL" t 

'W11 UUD'I.J°1i(,)1 L~e)fl"''UU1'U Lv1B~1~~fll11B~ 

1lP!tl'l.h~ii1.:J~ 
• 

mtlilfl 

2. r.ru1c.1 ~ 1 (,1 \;\ WI e) mt Ii) fl i1A11l.JTI 'U fl 11-J f1'1.J1\(,)1'V!~~vi1~1 (,\(;\ 111B mtlil fl Lvl flfl 111 e)~ L ~l.l-IT'U'VI~~ 
'U 'IJ ':,J 'U 

L~1'\.Jfl1'ji;'le)'Ufl11U0'lm'11'Vl"~~1'1\;l(;\e)fl'jtli)fl~1t.l~B1~Yll'\U 

i;1111J~ij1'1J . ... 
1.~B1~Y11'\UL~B~m1tln~(;11'Vl~~vi1~1(;1\;\W1Bmtlilfl~BA1111-rl~nu~tl1c.1~1(;1(;l~Bmtlilfl 

~ " " 

2. 'Vl"~fl11'lll.l~B1~'Vll'\tlL~B~fl11UD'tm'11'Vl~~'V11~1'1\;ll11tlfl1tlilfl r.ru1cJi1A11l.l1LL"tfl11l.JL'U71'iJ 
~ " " 

L~B~ 11A~B mtlilmL"tm1tlo~'11'Vl~~~1(;1\;l(;\vmtliln L ~11:ff 'U 

"llel'Ut"UlP!nT'a1lij£1 

~ fl~7 nu ~tl1cJffi~{u m11-Q lilUcJ L 'U'U 11A111 B mt lil n LL" t lvi'i'u m1~1'1(;1111 B mtlil flffi 1~ YI c.11u1" 
" 

l.J'V111'Vlt.11"'tl\j1'1"11 i~LL~ 1 i1'U1Al.J 2563 5~ 3 ln1fl{l1Al.J 2563 LL"t L~1'\.Jfl11i;'IB'U~'()?iin~1L~e)~fl7'j 

-JD'lm\,l1'Vl"'~vi1~1i\;l~Bmtlilfl L\;lt.l~B1~Yll'ltl~Arut0~cJi;'l17~.ff'Ui1m111c.111 20 'UTvi 

(;11LLtl11'Ufl11Pifl~1 U1tfle)'\.Jvl1t.l 

1. \J11 LL -J 1~i;'l1 t ~ B1~i Pltl L~B~m1-J 0'lm'11'Vl~~vi1~1 (;1 \;\ WIB mt lil fl 

2. '11LL U1(,l7l.J A1111f m111 L -u1hL~B~11A ~B mtlilfl LL"tm1tlolli1'11'V!"~~1\J1\;l~B mtlilfl 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



• 
,J~~ lu"H1J~fl1~1T<il~l~iu 

·th~ 1t1"1Jtl'Vl1~1,1"a~ 

3 

1. V1'1.J1EJ.:11u 1~~w.iu1.:i1u·1.h:::-.S1 1~EJVl'W1EJ.:J7'Wiiie:ii~v(l'1u1 urn:i?leJ'WG'l'llf'i m~n 1 iti'u~i.'bEJ~1~fo 
' 'U 

rn1~1~~\ileJm::liln 

2.~L off 1~1" 1fl1.:irn1 '1~fl17l.l L~EJ.:11i11n.rrn:: LL 'Vl1n.ff eJ'WV1~.:1~1i~~eim::lil n.g.:1?11m1C1vi'11 i?ln I L~EJ 
'U 'U·~ 

f111l.lel.:Jb~'Wm111~ bb'1::1~f'Uf111Li1'1~~tl1~'Vll'1'W'1m~EJ~1EJlil1f1f111H' QR code b~EJG'l1"11t1'W1f1fttJ1'1J 

U!]mi11~~tlb~el.:J~'U1'W1~~n1,1eJ~ 

·th~ 1t1"1Jtl'Vl1~tJm.J 

1. f111L~'U~f111fl'U~~fll.l 1~EJ"11"11Cl'W7~el1~'V11'1U ~"111.:JL'U'W QR code b~el.:Jf111'U!)U~i1Vlft.:J 

~1~~1,1€ln1::liln 1 ,J'l 'ij~eJG'l11 L ifl'UVl'U1EJ.:J1'W~'W~ b~EJ'Joff el.:J b'l!'W bbC.J'Wn~'U'JEJ L 'W~l,leJ.:J~ bb'1~'U'JEJ~1~~1,1€J 
'U 'U 'U 

m::liln Vl1el'1ll.1'1l'W V11€l~m~,r'Uf111~1i~1,10m::1ilnb~€l'W11'1J,Jnmi1~elb~tl.:J~'U1'W1~ 
' 'U ..J 

2. ~ b off 1 ~1l.l Lfl1.:J n 11 i1 fl11l.lf ~ 1'W rn1,Jnm i1V1i;r.:iv11 ~ 1i~ ~el n 1:: Ii) f1 bb'1::G'l1"71t1n 1::li11EJfl11l.l 1 
'U "U d.J 'U 

L ~fltJfl'W L 'Wfl1tl'Ufl,r1 bb'1::'1ll.1'1l'W 
' 

"" u II 
1JU1l.Jfl'W'Vl bO'W1~ 

1.L1fl(,)eJ m::lil n Vim EJ (i.:i m1::~ L'1'WimEJ 1 'W'1nm L~ell.1'1~ lil'Wiii;r nis-ru::'IJ11-du LL'1 ::ih::iurn1 
'U ' 

d 
l.lel.:J b Vl'W'1~'1~ 

2.~tl1~'V1!'1Ub~el.:Jf111U!]mi1V16".:ivi1~1~~\ilelm::1iln Vll.11EJ'1.:J ~eJ~'IJ1::neJ'U~'JEJ.f11~bb'1::b~EJ.:J 

L'Wb~el.:J'!Jel.:Jf111U!]mi1V16".:ivi1~1i~1,1e)m::lilf1 ,J1::neJU~'JEJ fl11l.ljL~el.:11,1eln1::liJn bb'1::fl11U!]m~1 

V1i;r.:iv11~1i~ 1~Lbfl fl17l.lVl"1EJ'll€l.:JL1fl(,)eJm::liln '1l'U~'lleJ~rn1vi'1~1i~1,10m::liln -ffmrnurn1vi1f111l.l 

G'l::m~L~~'lleJ'ULU~eJnm rn1V1EJeJ~EJ1~~n15 offeJA111d'.:i LL'1::off 0m1'1J!]u'~ 11l.1'1.:JeJ1f111~~,Jn~~\ileJ.:J 
tf I QJ QJ O I QJ' II 

m~uLL ~'VlEJneJ'W'W~ V1'1.:J'Vl1t:-11~~\•mm::liln 

3. ~'U'JEJ~1i~~eJm::1iln Vl"1EJ'1.:J ~'U1EJmMurn11i'ilililEJ'J1b'U'W~eln1::liln LL'1::1~1'Uf111~1~~ 
'U 'U 

1,10nwlilnffi 1.:i~EJ7'U1'1l.lVl71'V1EJ1i;r EJm~1 
'U 



T 
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l 1ii,w1e:in1::'1n 

L~elf'l'UL 11en~mn:ff 'U LG'l'Uim'1t~qj L~EJF111l.lV\1l'Vl~'U 1 illl11EJi:i11l.l'IJ1~ '1'111 m1l'11l.111{1l.Je),:j L ~'U 

11,m~eJEJL'U1tEJtl>l1-:i., 11.l11'1t1fl~V11e:i1m11i;i'i111L'1'ULV1i'.le:i'UL~l.l ~-:iL~'U1i11 eJG'l.:tmEJ~1'Ul.11fl'1t~e:i-:i1-ff 
1 \J I \J\J ,. 

LL1'UG'l1EJ{,11~ih1;l'Ui'11EJ(,11 2 e)'IJ i1wruu-rmtEJt 1fl~-1fl1;l L\11EJ~1'U6'11.:1'1Je).:ILL'J'U\,l1'1tiifh'1.:t'1Jcl1EJG'l.:I 
'U 

i1V1fo1.1e:i-:i1tEJt 1fl~ LL1;lti:11'UU'U'1JB-!ILL 1'U'1t 1 -ff i1V1fo1.1e:i-:i 1 'U1tEJt 1fl1;l 'UBfl'11 flffi 'UeJG'l-:imEJ 1111EJ'Vi'11 '\J 
'U'U • 

lJfl'1t'U11flI1e)1fl11~11l'Ufl~L~EJ1fl1.JG'l1EJ\,11e)ciLG'll.le) ~V'l\JL~'Ufl'U'UBEJ~m;1 ~e) "(,1e)fl1t'1fl " 8 
':.J 'U • 

hfl~eJmt'1fl L 'U'Uil11t~ L1;l'Uifl1EJ 1 'U1;lfl\,l1 L~Bl.11;l-!I '1'Uii'1fl~rut'1J11"1!'U'11n'\J fl~~ii'1fl"'rut 
'U • 

L '\Ji-:i1'1 L'Vli'.JB'Ufl1t'1fl L~tlL1;l'UiLLll1\;11"1!'\J'1J11'1tii'1fl"'rutviuLLG'l-!I v\'11'!Xu-:iLLG'l-!1~'1t~1'ULi11,Jl'IJ{,11 LL~1 
• 

~-:ii:1-:i~1'UL i1i:11;lflm 1 u111.1\il1vi'1e:iu1tG'!Tv1\,l11~l.l L~u~ v'h 1 'IXLn111G"11 EJm~1vh-:iV11e:il1'1f1~1EJV11.1e:i flu-:i 
'U'U 

'€11fl11 

L 1flt,1eJmt'1m!'UEJ1 fl~'1t'1-:i Lfl\,l 1i;i'~-:iLLl>l1tEJtLL 1m~1.1 L ~B-!1'11flt,1eJ-:i 1 "tiL 11;l1'\111;l1EJ\Jn11e:i1m1'1JeJ-!I 

t,1eJf11t'1fl'1tL~l.lmfl:ff'U'1'Ufl1tVIUl>le:im11.1e:i-:iL~'U 1111EJeJtl1m!fliimm1\91-:i-d 
'U 

1.l.lB-!IL~'U1~1.l'til11L'1'U .f11V'lL\J1;ltl 'Vl~eJV'l11lJ1 

2.t,1e)-!11-ff LLG'l-!1'111-!ll.11fl:ff 'U 1 'Ufl11~1'U'Vl'U-!l~B'Vl1Bfl'1fl11l.J~t,1B-!11 'UG'l1EJ\,l1 

3.1111-!l\,J1lJB-!IL~'U1'U~~ijLLG'l-!IG'l'111i;i'~fl11LLG'l-!1~1 LL~LLG'l.:1~1 

4.l.lB.:!L~'ULU'Ufl1V'l"UB'U 

5.l.lB-!l.f11V'l L'U'U~ L VI~ el-!l'Vl1el~;\11'11-!11;l-!I 

6.l.lB-!I L ~'U L'U'U1-!I LL 'Vl1'U1el\J LLG'l-!11~'Vl1eJ'Vl1;leJ\111 ~ 

7 JJtl1EJB1'1 L .ff 1 h11m11.1'\"l11l1'1 Ln111'11mt\91UG'l1EJ{,11~iH:lrum L 'li'U "'7EJ\,l1j'U LL1;lt'W11 '\J~m1 
'U ~ 'U 

L'U~EJ'ULL'J'\J\,l1Ue)EJ 'l 
mm1'1Je:i-:i t,1Bmt'1 fl,d' ~1'Ul.11fl L 'U'U 1i;i'~-:iG'le:i-:ii1-:i 1111EJ~i1-:iV1~-:im'1 L 'U'U L ;1fl11Bfl-U1-!l'Vl~-:i 

'1)(\Jt L~EJ1 fl'Umi1-:i'V1'd-:inm'1 L 'U'Ul.11flfl11Bfli1-!l'Vl~-!I L~e)e)1EJlJ1fl:ff 'U fl11lJ'LJ'UlJ1n'1tiimfl:fi'IJ(,11lJ 1 ui1EJ , ' 
vh 1 m1l'11l.111{1l.lern ~'U 1~ml.l'Ufl~ 'Vl1fl'U~e)EJ~-:i1 n '\Xt,1e)fl1t'1flG'lfl L\11EJ 11l-rfl"'1 '1tvh1 'iXLf1(;1fl110flLG'IU 

' 
'Vl~BeJ1'1fl1;l1EJL'U'Ut,1eJ~'U LL1;lt'V111 '\X\,l1\JeJ\;11tii'l 'U~G'l\;1 

' 
G'l1L'Vl\,l 

L'1'UiLLfl1{,11'1JB.:tfl'U L 11'\J1tfle:iui;i'1ml1LL'1t 1 '\J1~'U L'U'U~1'Ul.11fl '\J fl~L 'U1~'UL V1~1-d'1t L~EJ-!l\911 L 'U'U 

1t L uvuV111 ~LL?l..:Je-J1'U L -ff 1G'l L'1'U?1Li;J LL'1t L1;l'UJii'1 n~rut 1?1 ~e:imt:un Ln111:u1 nm1~ '\J1~'U 1 'UL1;i'UiLLn1(,11 
'U 

G'ltG'llJ LU'Uflzjl.l'\J flfl'll.l~'Um '\JU~ L1WLLf711'11'1'U'V11b ~L'1'U~~'UlJ1('UL~elt) 'l zj,:i b 1fl~e) mt'1fl B1'1LL 'U-!I 1\;l\Jl1l.l ., - .., .. 
G'l1L'Vl\,lfl11Lfl\;1 111-!l'U 

' 
, l .t,1e:imt'1~ 1 'U1EJ~-!leJ1~ (Age-related Cataract)en~v1L~~mfl('UL'U'UG'l1L Vll,)'1JB-!lfl11Lf111111fl~eJ 

mt'1flviV'lU 1i;i'iJe:iEJ'Vi?ll11 L ~B.:1'11 mtUU bfl1-!IG'l~1.:1'1JB-!lfl1t'1fl\,l1vilJ fl L 'U~EJ'U LL 'U1;l-!I 1 '\J(,11l.J L 1'11 LL'1ti111t 
' 

L~e)l.J'l)e)-!I L'1m, LLfl1{,11~iifl11lJVv1'Vlci'ULL'1:i L 'U1'11mr e]EJ1;l-!I 
' 

2.t,1e)fl1t'1flLL\>lfl1L'Uv1 (Congenital Cataract)'\ll11flG'l1l.111m'U'U~e)fl1t'1fl 1i;i'~-:iLLl>lLL 1mnv1 LvlEJ 

el1'1Lnvi1i;J'11fli'Uufl11l.l fl11~viL(e:i m11i;i'foeJ'IJ{,111EJ'Vl~Biii~'U1fl111t'Vl11-!IBEJb'Ufl11.f1Ll.l~ 'Vl11fl~ 
' " 

'V'l1.J11 L iJ'U~e:imt'1mLl>l n1 L'Uvi 1~LLn m1tm LL~fl L 'Vl; LiiEJ bflivi LEJB1lJ'U nm'1tl1m;a-:im1Lnv1~eimt'1fl 



5 

'1J'U(;l-d' L~mamJ1'1Fl'Uel1'1LL?l(;l'1el1fl1';i1'WmEJV!~sl 1~EJ:1Jflb'U'UJ-i?tel'1i1-i U1-:!Fl#-i~elfl';it'<i)fl-n'Lam.nn'<iJ'Uhl 
I I d ,di I .cal I d 4 O I 11V 

?1'1f:.1'1\J\elfl1':i:IJ els! L V!'U V!1fl LL\J\ LlJel'l'lU11:1Jf:.1'1fl';it'VIU\J\elfl1':ilJel'1 L V!'U'<il'1 '<ilt'Vl1fl1';if:.11\,l{;l 

3.~elmt'<ilfl'l')~EJJJ~ (Secondary Cataract)fl1':i~1\,1~1fl'l;1hf1(,11'1J'U~~'U L'U'U ~eli°1'U ll1um 

eJflb?IU V!1el\,11elflb?IU el1'1L'U'U?t1LVl\,11'iXLfi(;l L':iFlvlelfl';it'<ilfl\J\1lJ:IJ111il 'Uelfl'<il1fl'if ~'U1EJL':il"lbU1V!11'U L':il"lel'J'U ' ,, 
V!1el 11F1Fl11:1J~u fo~\,1?1'1 m111ii'1uEJ1u1-:itu(;l L-du m~EJ':ielEJ(;l EJ1-uuu?t?t11tU1'1\,11 nLU'Ufl~lJL~EJ-i~el ,, ' 
fl1':iL'U'U L ':il"lvlelfl';it'<ilfl 11ii'41EJ 

4.vlelmt'<ilfl'<il1flfl1111il1UU1~L~U (Traumatic Cataract)el~LV!\,l~fl';it'VIU~el(;l1'1\,11 J-i~vlel'1 
' ' 

~1\,1(;1 LL'1t hJ~1(,)(;l(;l'J'1(,11 ?11lJ1W'ti11ucin11Ln(;lvlelfl';it'<i)flfl1EJV!~'111ii' ,, 
m 11 m:n 

11Flv1elmt'<iln 1u1tEJtLL 1n 1 m1Lm 11ii'lii'1EJfl1':i\,l(;]LL iu?t1EJ(,111 Vll.i ?11:IJLL iun'ULL(;l(;lfl'ULL?t-:i?ttvf elu 

V!1elfl111iL'1'Uci°'IJEJ1EJ'<il'Ufl11~elmt'<ilfl'<iltL~lJfl';it'VIU~elfl1':i'V11n'<ilm':ilJ(jl1'1 1 1'W"tl1\,l'U';it"iil11'U ~'1'<ilt'Vl1 

fl1';j~1(,)(;lzj'1L'U'U151fl't;115L~EJ11 'U'U'<il~'U'U fl1';j:1Jel'1L ~'UV!~'1 fl1';j~1(,)(;l'<i)t~(u L~elEJ 1 '<il'UL iJu,Jn&i LL~V!1fl 

~u1EJffi ':ifl'V11'1\J\1'1l'U(;l~'U L'U'W '<ilel'U':it?t1'Vl\,11 L~el:1J11:1Jlii'1EJ nm'<ilci'1f:.1'11 '1Xm1:1Jel'1L i1'U 1l-im'<il~(u ,, 
LV!i'.Jel'UL~:IJ 9 

'll'U{;lfl1';j~1\,l(;l 

1.ICCE L 'U'U fl1':i~1\,1(;1~~'1 Lel1L'1'Ui;;\J\1';i1:IJ~-:!ti'1'iX:IJb'1'Ui;;elel fl'V11'1 LLf:.1'1~'1.1 elU\,11\911 'l.l'U1(;1 LLf:.1'1EJ11 
' ' 

u1tmru 12-15 ~'1fa:1Jm el1'11ciL'1'Wi;;L VIEJ:IJV!1el 1lln11ii' 1i-d':irn'Vl1~1(,)(;11u~u1EJu1-i11EJ~ih~el~(;]L'1'Wi ,, 
V!~el'U V!1elOfl'IJ1(;1V!1el~mlii'1uel~LV!\,lflWLL'Vlfl\,1Ttl~1-:!';i'UbL';isl 

\l , 'I , 

2. ECCE L1EJ fl11fl1';i~1(,1(;lv]elfl';it'<ilflLL UUL~U L'U'Ufl1';i~1(,)(;l L(;]EJ fl1';j L '11tti-i'!X:IJ L'1'Wi Lb'1t~1 Lel1 
' ' 

rnui\J\1~61l'UelelnJ-i0'U L(;]EJL V!~elti-i'IXm'1ui;; '11rn!u ~-iL~UU(;]LLf:.1'1 'l.l'U1(;1LLf:.1'1EJ11i.J1t:1J1ru 10-12 
' ' ' 

~'1~ L:IJ\,l';i :1Jfl'V111 'U';i1EJ~ L'1'U'1LLfl1\J\1?tflbb'1t'U'UlJ1fl 
' ' 

3. Phacoemulsification L1EJfl11fl1':i~1(;)(;1 L(;]EJ15?1'11EJvlelfl';it'<ilfl L 'U'Ufl1':i~1\,l(;l L(;]EJ 1-ff Fl~'Uel'1 

\J\';i1"1f11'W 'V11fl1':i?t'11 EJ'U1 LFl~EJ?t zj'1 el ~.f11EJ 1'1.Jm'iX:IJb'1'Ui LL~'J(;l(;lelelfl~1'U'Vl el'IJ'U1(;1 La fl 15-d':w LLf:.1'1'1J'U1(;1 
\I , 'I \l 

Lan 'U';it:IJ1ru 3-5 ~'1~L:IJ\,l';j vi11 ml-ivlel'1L~ULLf:.1'1 L'U'U15~'UEJ:IJ'V111'uu'<il'<il'U'U LL~:Wr111-ff~1EJrlel'U-b'1-:i?tl ' ,, 
.f111t LL 'Vl':ifliel'W~'l'lU 11ii'iJelEJ~?t(;l 1 'Ufl1':i~1\,l(;l ~el fl11tt1'1 L'1'Ui;;\J\16U'UV!~'1~1 \,l{;lvlelfl';it'<ilfl 

' ' ' 
(Posterior Capsule Opacification: PCO) zj-ici-:if:.1'11'1Xn11:1Jel-:!L~'U'l'l11:IJ1 ~'U1EJel1'1Li1hi1L'U'Uel1fl1':i 

vlelfl';it'<ilfl~ir-:i1l.JV11EJ1i.J el~1-ibnm:1J :W~'U1EJL~EJ-i1l.l~-i{m.mt 10 ~Ln(;l.f111t-d' ?11:IJ1W {n,;111ii'lii'1EJfl1';j ,, 
1-ffLm'lfel4 LL'1t'<ilt~(u11ii'mEJ1u 2-3 i'u b(;]EJ1l-i~-:i1el-i1elEJU1mLf:.1'11(;1 1 

~'U1 EJlliel fl1?t Lfi (;] el1 fl1':iU1lJ LL(;]-:! 1 'U \,11 UJ:IJ~ '<ilel'U ';it?t1'VI \J\1 LL'1 t fl';it'<il fl \,11 '<il el'U';it ?11'1'1 \J\1 LLEJ fl 1,11 
" 

'11 nf:.lu-ilii'1u 1 'U'1Jels1(;11-i \J\Tvh t 'IX Ln(;l'<ilel\J\1V!'1(;1'1eln L~el(;leleln 1 'I.J(,11 V!;el(;l1-im&1(;1 L tel 11ii' V11n~u1EJ:wel1n11 ' ,, 
L~U U1:IJLL(;l'1 :Wel-i1l-1Li1'U V!1elfl1';ilJel'1L~'U~(;l'Ufl&iV!~'1fl~UlJ11fl't;1\,l'J~'IJ1'U Fl111'U'l'lULL'l'l'Vl~'Vl'UVI 

u el n '11 n-d' LL 'W'VI~ el 1 '<il'l'lUUt1JV11':itV1i 1-:i m1~1(,) (;] 11ii' LLri m 11l.l ?t1m 1nu 1 Lel1~ elm t'<il nel el n '<il'U 

V!lJ(;l L'U~elni:1JL'1'Wci°mbii(;]Ofl'IJ1{;1 :WL~el(;leleln1u(;l1-im ~elmt'<ilfl\J\flV!~'W1u~u1nruV1~-im V!~eleJ'I.J(,1':i1EJ 
' 

~elm-:imu1nru~u L -du mt'<iln m el~1-i bn(,11:IJ m1tLL 'Vl1nielu'<il1 nm1~1(,1(;lv, elmt'<iln:1Jn1n,;111ii' lii'1 EJ 

fl111-UEJ1V!;el~1\,l(;l L~lJL~lJ zj'1llielfl1?1V!1EJL'U'U'Ufl&i11il?t'1 LL'1tllielfl1?t'UelEJ:IJ1fl L~EJ'1 1 1u 1,000 ~fl1';i ,, 
~1\,l{;l'<iJt Ln(;l.f111t LL 'Vl':ifliel'Wi1 EJ LL ':isl~-:i.fru?tru L~EJfl1':ilJ els! L ~'Uel~1'1{11'J';i 10 

\J V 

e)'I.J\,l';j1EJ'<il1flfl1';i~1(,1(;l~elfl';it'<ilfl 

fl1';j~1 (,)(;] vlel fl ';it'<i) fl L 'U'Ufl1';i~1(,)(;1~1ll L~ EJ L~el(;l:IJ1fl 1l.i:weJ'U(,l';i1EJ~el"tl1\,l ~~ L 'U'Uvl el fl';it'<ilfll"l'J';i ,, 
11il1Ufl1';i~11,1(;1'1elflvlelfl';it'<ilflelelfl'Vlfl';i1EJ ~~:WL':iFl'U':it"iiJ1\,11~1'1 61 L'l!'U Fl11lJ~'UL'1~\,l?l'1 ~el~'U L':ifl 

, '\J I \J 
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elEJb'IJ'1.fl1'VHL ~.:ILL 1.:1~'1(;1 
'U , 

fl11'U~llii\Pl1'Vli;r.:lf111~1\Pl\;l~elf11:::"ilfl ~'\J1EJ~L~r1Jf111~1\Jl\;1\,lelm:::"ilfl ~el.:!L~r1Jl'l1LL't.J:::U1f111\?1LL"L~€l.:I 
'U " 

~-:i~elh.l-Q 

1.f111(;1 LL"fl11l.J'1tel1(;1(;11.:lm LL"tf111'VIEJel(;]EJ1 L(;JEJi1i'Ul>lel'IJ 1 't.Jm1 L'tl(;ll>l1 ·th::: fl elU~"JEJ 
'IJ 

t d 
'lJ'lJ l>ltl'IJ f111 L'lJ\;1 m 

l.L'tl\;l'llel1JL'U~elfll>l1'11.:I ~L'tl\;1\;11~.:IL'U~elfl\;11'11.:l'llel.:l~'U1EJ".:I 1i~'IJ1Ell.Jel.:lt't.J1J't.J 1-U'11~ b'tl\?l 
" 'U 'U 

'llel1J L'U~elfll>l1"il1fli1l>l1 l 'UV!1.:l l>l1 

2. L 'tl\;l'llel1JL'U~ elfl\>l11J'IJ ~ L 'tl\;1\>11~.:!L tl~elfl\>l11J'IJ'll el.:l~'IJ1EJt't.J 1 i~tbEJl.Jel.:l".:l'U'11c.lb 'Vl1 1 'U'11~ 
'IJ 'U 'IJ 

b 'tl\?l'llel1J b 'U~elfl(;l1"i)1fli1\>l1 l 'UV!1.:l\>l1 

3.L-ii\;1~'1'1.J"ill.Jfl ~b'tl\;1\>l11i~u1EJl.Jel.:l~'IJ~L~(;l1'U 1-ui1~b'tl(;l"iJ1ni1\>l11u~i'U"ill.Jfl 
~ ~ ~ ~ ., 

'V 'U \>l el 'U f11 A:WJ el(;] El 1 

1.~-:iL'l..l~elfl\>11'11.:l'llel-:i~u1EJ"1-:i 1 i~u1EJl.Jel-:it'Uu'U LU91'VIEJel(;]EJ1~m:::i-:i\>l1'11-:i 1 'VIEJ(;l L(;]EJ 1i 
'IJ 'U , 

tl1fl'lJ1\;l'llel.:!El1'VIEJel\?l\>l1vt1-:i"il1flm~,'.l1m.h:::mru 1 L'll'U~Ll.lm L ~el Ll..11 iLn(;lf111'1..l'UL~el'U 
'U 

2. '\111flEJ1'\IIEJel\;1\>l1i1'Vl"11EJ'll'U\;1 1 i'VIEJel(;]EJ1Lb~'1t'll1\;1 '1-11.:lfl'U 3-5 'U1'Ylb~el 1 ~EJ1'\IIEJel\;ll>l1 

G11m1t1(;1(;1.glJ 1~~ L\;lc.lb~l.J'VIEJeJ(;]EJ1~i1i;rfl~ru::: 1'1 '11-u'U Lrn::: 1J1"JL"il"1V11ei(t-:i \>l1l.J'11~1J 
'U ' 

-v t1 fl 1'.rrn1' -:i 

1.i1l.Jtl1m:::L~'Ub'U1(;11~'\J1EJ L~mJeNfl'Uf111~\?lb~el 
" 

1.1 ~u1t1'1X1l.J~1-:ivii!1 m11-u~1'll'U'Vl't.J'll1Jtl1 L'tl\?l'VIU1LLV1'Ufl11~1-:iV1i!1 
'IJ 'IJ, 

1.2 ~,'.l1c.1i1l.Jf1l.J'11te.Jl.Jbe),:j Lb~fl11'Uel'U'\ll.:11EJ b~el'11te.Jl.J b(;]EJty1~ '\111eJ'11te.Jl.J~11'U'l-11e.Jl.J 

1.3 ~,'.l1c.1mutl1L~\>l1l.J'l..lfl~ LL~(;\'ei-:i1:::1-:itl1m:::L~'Ub-u1\>l1~,'.J1EJ 
'U 'U 

1.4 (,1e),:jfl1e.)1J~U\?l\>l1~.:lfl'11.:11'ULL'1tfl"11.:IA'U b 'U'UL1'11 1 '1'U\?11,,;'Vli;r.:1~1\Pl\?l'\111fl 1lli1 

m1::: LL vi1flie.J'U 1\?l ~'IJ1EJ6"17l.J1W6"11lJ LL 1'Umvh 1 m 1"17fl"17.:11'U LL"1tfl1eiu~t.l\?l \>111 'UL 1"11flm-:i A'IJ~eJ L ~ei-:i 
'U 

L'U'Ub1'11 4-6 '1'U\?11,_,;'\lli;r.:lf111~1\Pl\?l L~el'\Jel-:Jfl'Ufl11'1Jtm1'1JL1'11'Uel'U'\11~1J 

2.-:i\;ln"ilm1l..l~m:::Lvlei'UV1u1 L~eiuei-:in'UL"1mhfl~eJ'U 

2.1 ~u1t1i1l.Jnl.J'VIU1EJfl'llel.:I V11eieieimL1-:iEJfl'lleJ.:i'Vl'Wfl L~ei-:i"i11fleJT'ilvi11 i~l.JV1u1m:::LL Vlfl 
'IJ 

bb?it bf1(;1 b'1'U~Lfl~el'U l~ 
2.2 ~,'.l1c.11llm1L~'Uvi1-:i1fl"1 .g-:im"ilL~EJ-:i~mL 1-:im:::LLV1flV11mn\?lei1J1iL 'Vl\>l l~ 

'U ' , 

3. '1.:1 Lfl\>l el1f111~(;1'Ufl~ ~ \,lel.:!l.J1~1JLL ~Vl ~rieJ'U'U(;l 

3 .1 vi1fli1€l1 f11TU1\?lmfotJ1:::vi1'UEJ1 Lbf1'U1\?l bb~1€l1 fl111llvi Lm , 
3.2 ij( mei elfll.J1f1LL"1t'Vl~eii1tl1l>l1 LV1"1l.J1fl~(;l'\..l fl~ 

q.c!il .cf .d 
3 .3 l.J b'1 eJ(;l'lll.Jelel fl"il1f1Lbe.J'1Vl\?11.:l\;l1 

2.fl11u~u1i1J11vh 1 u'Vli;r-:i~11J1(;1(,1eJm:::"iln 

2.1.~u1EJ6"11m1t1fo'l..l1:::V11'UeJ1'\1171LL"1tEJ7\>l7l.J11m~l.J 1~'1..ln~c.1m 1'U 1 m1EJ~i1m1::: LL vi1niel'U 
'IJ 

~fl~Lb~Vl~ el1'1.:IVIEJ11J1.:1'1l'U\?l b'U'U EJ1"1t'11EJ~l.JL~el\?l Ltl'U~'U , 
2.2. f111L 'tl(;l\;11 L'tlvJ(;l11'U'1t 1 flf-:ivini''U 1vim-iivi~'llel1JL'U~elfl\>l1 bb'1t'VIEJelvJEJ1'\111eJ'\J1EJEJ1\>l1lJ , 

CV .cf CV ' 

fl111J'IJV1 fl fl111fl~1'll el.:!Lb vm El 

• 
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2.3.~thmrn..1Trnvi1n1v1mu·rnlii11'Ul1l1..:J61 L~lil1l.l'Un~ b'll'U f11':ibb'U':i..:J~'U f11';j(,1 b'Vl':i'Vll"l'U f11':i 
" I " 

~1'!.lvn!-:i~eJ f11':ib~m~wrn.11'UU1'U vnnilv1n111v 'Vl~vilmm':if'1'91tl'Vl1\,l f'l'l':i~l.lJ1~'U bbl;jtfl':itbbell.l 
' 

b'l.11~ 

2. 4.~th tl?l1l.11 ':itl'Uel'U'Vl'11 tl'Vl~el lilt bLf'l..:J lil'J'U1-:tvlLl.l b~vi1 ~1~\,l LLl1l A'J':i-:t \,1 f11 ':i'Uel'Uf'l 11 L ~ el-:t v1 f1 
" .., d o 1 .., 

eJ1vn\,l'Vl'LJ\,l'J-:tlil1V1V11~11,1\,l 

2.5 'Vl~m~ti..:i?tmu~il~u f'11'U L'll'U lill;j1(,l?l\,l nwvi1i\'u-u111uA11 L'LJ'U(;)'U 
' 

f11':i'U~1.m~'J'Vl~-:tvi1~1i\,l\;1€Jf1':itvf1 lilt\;1el'1'U~1.mi1L'U'U':ittltb'Ji;j1 4-6 "''U\,11~ L~elf11':i?ll.11'U 

'1JeJ..:JLL~i;j~1~\,l LLmi~iJ1tivti.~fom1'11\,l'Vll.l1tJ~(,llil1f11':i1f1~1 b\,ltl'V'lu~n~LL'V'l'Vl~L'U'U':ittlt i~LLl1l'Vl~-:t~1i\,l 
" ' 

~e11~..i'Atl 
~eJi~il"l-u b'U'U~eJ f11':iL1tl'Uf11':i?leJ'U':iU LLUU'VlU-:i ~iJU'VlU1'VlLLi;jtA11l.lJ1A'n, 1 'U'Uvv'U'U i~il"l-u " ·~ ' 

L'U'U~eJffi~1Uf'111l.l'Wtll.li~1~f11':i'U'UL ii-:t LLi;jt'J'1f11':if11':if'lf1~1 b 'V'l':i1t?l1l.11':itl'U1 L 'UL 'tl'11'U Lm\,ltl?lt(,l'Jf1 

L\,lmomti:lvv'U'U 1~'Vll"l'UL~u1rn u~tJ'U 1 '\J'\J':ittin~ L -u1nrnA~eJ'1l1ti~'UL Vim 'Ulil ~..:ivi11 in111u"lll.l 
' ' 

bL 'V'l~'Vli;j1tl Lbl;jtf11':ib 'U1'1'11~'Vll"l'U?lt(,l'Jf1l.11ntu 1~'Vll"l'U~..:J'Vll.11tl'1'1~el~?l1l.11':itl'U'Uvin 1~i~m'l"l LLi;jt b~tl~ 

'Vl~-:tv1nu'Uvin"'ryry1rum'V'l bLi;jt L~tl-:t bL'91 ?11l.11':it1tl11 u1 i-:i1u i.~i'Uvi ?11l.11':itl 1 -U'VIU'Vl'l'U L-n' eJ'Vl71~'Vli;j1tJ 

Af-:tb~vf'in~1uV1L1tl'ULiilf'111l.l1f'l11l.lL"U1hmntu ~ni-:i1~i1"1-uei'-:iLtl'U~eJ~~1tJ'VleJ\,lL~eJ-:i1111ue'r-:i~"lll.l 
" " 

lii1u1'Ul.11 n 1 'UL 'Jl;j1 L~tl'lfl'U 1~ L tlumh-:i~ ~"lll.1?11l.11':it11u1?1m'Un11rul1l1-:t 61 1~~1tim1fo"'l.l~?IV11-:i1,11 
" " I 

LLi;jt'Vl 
" 

'U':itLI1'Vl':i1tlf11':i1~'Vll"l'UL~elf11':if'lf1~1il2 'U':itLfl'Vl ~el 

1.':i1tlf11':if'111l.11Yl'11 u 'Vll.11tl'1'1 ':i1tlf11':i~l-l-:i1 im1l.ln 'UL~el'111l1'1 61 b(,ltJi111iltl'U':it?l~i'lL~e) 1 i~"lll.l 
'U " 'U I " 'U 

1vi'1um1l.l1vlLiJu'\J1t 1ti"lltl 1vi'LL4~\,l f'l~?leJ'U h eJ'UL'U'UU':it Ltl"ll'Ub 'Uf11':i~1Lii'U:S11,1'\J1tlii'T1'U 11tin11 
" 

U':it Li1'Vl-n'il-:i L -uu L ~ eJ m ':i?I eJ'U 1 'U'Vl~ n ?Im L\,l 'Vl~ n?t m'VlU-:i LO'l"l1 t LL l1l ?11m1 rivi1'Vl-u1~ L?l 1l.l'Vl~a'lht neJ'U m 1 
' " " 

?lffULvl L'll'U ':i1tlf11':i?l1':it'U'Ubii-:t 11tim1?i-:tL?11l.lm1f'in~1 

2.':i1tlf11':iL~eJf11':i?leJ'U 'Vll.11ti5-:i 11tim1~~~1,1tm~eJ11,1ri'\J1t?1..:if'11um1?1eJ'U ~n~rutl1nil 
' 

LL m 1 -ul.lf'1'91tJU'VlL1tl'U b\,lt1ilitim1tl1 L?l'UeJ~'W1?1'U 11v f11':i~(,1 L-n'v'Vl1el1v LL u-:i L 'U'UlileJ'U'Vl~eJ i.l-1 iii.vi' LLl1l L-d'vvn 

vt?leJ\,lA'9eJ..:JnU'Vl~f1?11il':if11':if'ln~11tv1u1(,1':itv1U'VlU-:i 
" 

f11';j 1 'U1~'Vll"l'UL ~e) 1 im1l.l'tt 'Uf11':if'lf1~1 LLi;j t 1 m 'Uf11':i?lel'U b\,ltlm-:t L 'U'Uf11':i 1 ~f'111l.l?ltm ni-:i 
" 

~?lel'Ubbi;jt~ L1tl'U i-:ii1?11l.11':itl?l'1 f11':i?lel'U 1 'UEJ-:t~ L1tl'U~'IA1-:i Lf1i;j 1~ ~?lel'U?l1l.11':itl'U'Uvif1 f11':i?lel'U'1Je),:j (,\'lJ 11 
~ ~ ~ \J 

L"U?leJ'U 1~~ n ?11m1m~ eJn(,]Jl1'V'l~(;)eJ-:tf11':i L(,ltJ'IJ..:iri'u bbtlUL 'Vl'Ub ib~eJ'Ub~'U'Vl'U1 tleltl'Vl~..:i (,]Jl1'V'l"U1'Vl~eJ'Vltl\,l 
" " ' 

\,lbO'V'l1tJl1'V'lL~ 
" ., ., 

-. .:ii-. QJ ' 4 d Qt QJ CV Qj 

f11':i~i;jl,l'J\,l'\ll\31'U b 'V'lel f11':il"lf1~1 l.1'1J'Ul,leJ'IJ(,1..:J'U 

1. m111-:i bb~'U b\,ltlbb ,J-:i b U'U m11 bA':i1t•1,h-d'vvn'1leJ-:t':i1tl m1 1bf'l':i1 t~mil.l b U1'Vll.11tl n1'Vl'U\,l 
' 

<il\,l'U';it?l-:tfl b~tl'Ll'U'Vl blil1tll.1'1U'U':itl.11t\J 
' 

2. -rr'Ub(,)1tll.lf11':i L~elb~bf1(,]A'J1l.l'l"l1ell.l 'U':itf1e)\J~'Jtl f11':iL(,)1tll.l\JAl;j1f1':i 1?1(,le)'Ufl':iW ?ltl1'U~ ~ 
'I 'I 'I \J 

LL?l\,l..:J 01rnLi;j~eJ'\Jmru'\J1tnauo1n 
' 

3.-rr'U~1b'U'Uf11':i~~(,\ LbU-:tbU'Un11ieJl.lbLi;jtnwvh11tim11v1-:i 
., 

4.'U'U~(,l~e) 

5. ,rr'U'U':it LiJ'IJ~i;j ':i1tlf11':i 
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blilE.IG'l1'U f111~~\Jl~eJ1~'Vll"1tli!'I.J ~lijlil'Vh~t1-:iiiA11lJ~A11lJb"n11'11'1.Jb~eJ-:J.ff'I.J{Jle)'I.Jf111~~\Jl L~lJi-:JLL~ 
' " " 

m111-:1LL~'I.J m1L~E.1'1.JUVI Llilt1l"i1i1-:ifi-:incil.lL u1vrmt1 ii'11ilLU'I.J~-OlilL'1'1.J L dm~t1-:iiim1l.lu1?1'1.JhLvlt11l.11 ~ 
' ' 

~'11lJbf11ilf111lJ b~eJ'\ll'U1E.I f111b\J11E.llJA11lJ'l'l~eJlJ 1 'I.Jvl1'1.J~1-:J 61 f1111ijlilb\Jl~E.llJ 1?11ileJ'Uf11W Lfil~eJ-!lijel l;'ffl1'!.J~ " I ., ., 
... ' .. 

f111\Jllil IJ1 eJil1'1'l bbn:: bl;'! E.1-:J 

LL 'I.J1VI 1-:i n 11'\J 1:: LilutJ 1:: ~VITI m'l'l~ eJ n 11'1 eJ'I.J 

1. tJ1::bij'I.J blilE.I~ b :St11'111f1 l'\ll~eJ~G'leJ'I.J 
" "ll " 

2. tJ1::dJ'I.J blilE.l~b1E.l'I.J 
" 

3. tJ1:: L~'I.J LlilE.lf111m1'1?1eJU~'1~Liililtwi'u~ L1E.l'I.J LlilE.1'11 LL 'I.Jn LtltJ2iB ~eJ 
" 

3.1 ri1'Vl'I.Jlilbf1tl.l'nlJ1m!1'1.J 11ci1-:ivru1 

3. 2hl1vi' ri1vr'I.Jlil Ln ru,i 11ci1-:ivri!1 LL~vl '171 ru1 '11 nm 1 L tJ1t1u L vi E.IU ~'1il.l fl VI ivr~-:i L1EJ'I.J ~-:ini 1 

rieJ'I.J b1E.l'I.JeJ 81-:JiiiJ m{119 qj'\ll~eJ 1lJ '\ll~eJ b mE.IUL viE.IU11 ~'1ilJ ~Vli'11 f1 f111 b1E.l'I.J ~1E.I~ eJ f111?1 eJ'I.J'1'1.J~-:J f111 

'\ll~e) b vhnu~eJ'\ll~eJ1'U Lb uu f111G'leJ'I.JeJV1-:J~'!.J'\ll~e) 1lJ 
" 

th:: LE.1'11ULL'1::Aru1-1161J ei-:ii~'Vll"1'W L ~ei m1?imfl 
' 

1.~'lll.l 1vi' L ~'I.Jm'l'l LL'1:: L~E.1-:i 1 tJ'l'l~eJlJ nt1 LUt1n11fonlilt1~11.Jim'r?1J-:i2V11-:i 
" " 

2.~'lll.l?11mw L -n11 '1 m::mt1m1~ius&'eit1 Llilt1m#i't1#1' f1E.lfl 7'1'l61Jei-:i LA~ei-:iilei 
" 

3.m1~~1J11~V11"1'W~mm1t1vei 61JE.11E.lfl1'1'l vht~mmA~eJ'I.J~-&'1 vr~m~1 vr~eJ'VIE.llil~-:i LL?llil-:J 
' 

m::U11.Jm1~iiA11lJ~eJL~ei-:i iM1v1u.fftJv1eitJ1'1.JL1'11~~ei-:im1 

4.U'I.J~f)b '\llvlf111ru1 'I.Je)~ vlbb'1:: b '\llvlf111(W~ Lnlilt'I.J~1-:J?lfl1'1.J~ ~1-:J b1'11 ?11lJ11flbUlil'1llJ 1~'Vl'!.Jvi 
' ' 

S.btl'!.J~eJmmvi'J-:i11E.1UAA'1 ncilJVeJE.I ncil.11'\llfll bbn:: 1-&'numn'll'!.J Vlf1b'l'll"1 Vlf11E.I 
'I 'I 'I 0~ 'I 'I 

blilE.1?11'U 1~'Vll"1'WiitJ1:: bE.l'll'W~e)f111b1E.l'I.J f111G'lel'I.J ?11l.111fl'V111 ~~b1E.l'I.Jbf11ilf111b1E.l'W-n~eJV1-:iii 
' " " 

tJ1::~Vlfifl1'1'l ?11l.111fl 1-B'nul!Afl'1'Vlf1L'l'll"1 'VJf11E.I bb'1::?11lJ11flU11 tJ1-&'?leJ'I.J1 '1.Ji'll1~1-:J 1 1vi'J-:it 'I.Jbb'1t'I.Je)f) 

~t1-:iL1E.1'1.J vr~m,-:i1~V11"1'1.J1tJ1~~L1E.1'1.J~u1tJ1tJ1::uum1~mnLLUULUlil6 
'\J 

. ' .:::::.. U ct c:I 511 

.:111J1\IU'VI tnE.11'tleJ .:I 

f)'I.Jf)'l'l1 el1E.lfl1-:Jl"i, 1"1fl'l'l11meilillJ, bbntVl1'1.Jvlt1'1.J ?1~1-:11"13 f'in~1fl-:J~'161Je)-:Jf111'1'lE.11U1'11tUU 
'\J ' ' 

G'liJU?l'I.J'I.Jbbnt 1 ~A11lJ~~e)'\'jfl~f)11lJf1111il bb'1vl'I.Jbe)-:J'1Je),:J~,.J,-m~1~1il (,1e)f11t'1f) t 1-:J'l'lE.11U1'1l;'f t 61J'VIEJ WU11 
., 'U "I " 'I.I ci 

1-11 bO~EJAtbb 'U'UW fl~ f111lJf1111il bb'1\Jl'U be)-:J61Je)-:J~th E.1~1~1il\91elf11t'1f11 'I.J ncilJVllilneJ-:J '\11'9-:J 1vi'{Uf111WE.11U1'1 ul 'U 'U 'I 

1tUUG'l'UU?l'I.J'Ubb'1t 1 ~A11lJ~?l-:Jf111rieJ'I.J f111VllilneJ-:JeJ81-:Jii'Umi1~ruV11-:il;'f {\~~1::~u . 01 Lbntl-11 LO~ E.I 
'I 'U'U u 

At Lb 'I.J'I.J'l'l f1 ~ f111lJ f1111il bb'1 vl'I.J bel-:1611 e),:J ~th E.I ~ 1~ lil ~ e) m:: '1 f)'\11'9-:J 1 ~f111W E.11U 1n1tUU ?l'U U?l'I.J'I.J bbn:: 1 ~ 
"I " 'U " 

m1l.lTI'I.Jncil.lV1lil'1eJ-:J?1-:in11ncil.lmur1l.l zj,:i1vi'1um1wE.11u1nv11l.ltJn~eiv1-:iiiumh~ruV11-:i?1{\~~1::~u 
'U 'I 'U 'I , "' 

.01 

~m1mru -a'-:in1?17 ?lf1'1~1f111~\ill'I.J1~e)1~'Vll"1'Wb~elf111b1EJ'I.JjlJ11lJbb'I.J1Alil Flipped classroom 

L~ei-:i m1v111'1~1-:i mti 11E.1i'll1 m1tJ1::LiitJm1:;'1'1JJ11W wu11 i~Vll"l'WL ~eim 1L1t11.Jjv11l.l LL '1.J1Alil Flipped 

classroom 1'1.J1ULLUU~~'Vln iir1rumw1:;~u~mn 'Vln~::tJn~vr'9-:iL1E.1'1.J?1-:Jn11rieim1E.1'1.JeJV1-:iiiumh•1rn 
'U 'I -.J 'U 0~ 

vi1-:i?1{\~~1::vi'u .05 LL'1tA11lJ~-:iwei h'1lei-:i~ L~EJ'I.J~ii ~eJ~eJ1~'Vll"1'WL ~eJf111L1E.l'WjmmL 'I.J1Alil FU pper 

classroom eJE.lb'I.J1tvi'u~-:iwei hmn~?llil 
" ' 

1'1.J'lllJ'll'I.J'1Je)-:J~U1E.l'\ll~-:Jl:,h~lil~e)f11t'1f) t HVW1U1'1~-:Jb'11l.1?1'1Jfl1W ~1U'1'1.J1f)e)f) eJ1bfleJb~-:J'I.Jf)Vl1 lij-:J'\1111il 
' '\J ' 

E.lb?l51 WU11 ~'1f111Vllil?leJUA11lJbbvlf1~1-:J1:;'\ll'J1-:JneJ'I.Jbb'1t'\ll~-:Jf111Vllil'1el-:J WU11 ~U1E.liiA11lJ~b~lJt't.! ii 
'\J '\J 
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fl11'U~llil\,l1 L Uf111~ LLfl\,l\Jbtl-:J~tmLfltilF111l.l Lfl1tl(;lfl(;\fl-:JtlV1-:Jilut1'11rlqJ'Vl1-:Ji;,i1~ P<.00 1 ,P<.00 1 

LLflt P=.002 t,)1l.J~1~U ~-:iiru~-:im1,l11tlLL UUfl11L~tll.J(;l Lbrl L ~m,-:i Li;,~l.lf)11(;1 LLri\,lUbtl-:J 1 U'lll.J'l!U61Jtl-:J 
'U 'U 'U , 

~,J1t1V1~-:i~1 \,l(;l~t1 m::lil nt1~1-:i ~ti L~t1-:i 1 tl61Jt11mrn 
" < 

tl1~ '!11~1 'Vltl, UJl1Vi111W'l!Vf1'1, LLflti;,'!11(;11 Jl'Vl1l.J-:Jflf1£1'Vlfi6 Flf1~1~'161Jtl-:Jf111Liri1LLUtU1~1U , , , al 

~t1i~vi'l"IULLflt~ui;,151,l~t1fl11l-liLLfltVin~n11l.ln11(;1LLfl\,lULt1-:iV1~-:i~1i(;l~t1n1::liln61Jt1-:i~iJ1t1~fon11 
" 'U gl ,, 'U 

~1 l,l(;\lil1 n'Vl'U1tl LL ~'VIV Lfl~t1u~ wu11mt1V1~-:i 1 ii-\'1 LL u::,11 r11 LO~tlfl11l.l LL\,ln~1-:i61Jt1-:Jflt LL uum1l.li 
" 

L~tl1f7Ufl11'U~llil\,l1'Vl~-:ic.J1i(;l fltlU LLflt'Vli;r-:im11 iri1 LL u::,11 LLflt\"11 LiJ~tlfltLL UUVi(l~ f111l.l f111~ LLfl 

\,l\J L tl-:J 'Vli;r-:J f) 11~1 l,l(;l W'\1111-:J nzjl.lf11U ~l.l LLrtt f1 zjl.l'VI (;} fl t1-:iil Fl11l.l LL\,l f1 ~ 1-:J ti ~1-:ii:Ju tl'11rl qj'Vl1-:J i;, i)~ ~fl 

rn1Pin~1 LLi;,(;l,:i 1 i L '11u11w t11U1flf1111 'll~t1i~vf l"IULLr1t~ui;,15\,l 1um11 iri1 LL u::il1m1tl~lli\~1V1i;r-:i ~1~(;1 

~t1mtliln 61JWtt1t1nV1-u1mL ~'VIV Lfl~t1u~ L~t1rt(;lfl11'11fl(;l 1 um1ei1u'Vlu-:i~t1 L(;lm1t1u11i11nm~ L~ti-:i LLflt 
" 

'1'11Uf111illlil1-:J LLrtt'11"11C1(;1J1'VIU'Vl1U L U1U~1~(;1 
" 

Pi1~n~ru fllill"l1'1. ~1"11'1LLflt'U-:Jel1 U'U1t'Vll.J 11 Pin~1fi-:inwru1LLfltfl11l.l~tl-:Jf111f111l.11~'11L'UU 
' " " 

'11'V111.Jf111(;1 LLri\,l\J Lt1-:J61Jt1-:J~tht1 LLflt~(;l LLflffi~11.Jf111~1\,l(;l ~tlf)Wli)f) LL uu 1liA1-:JRU ~U11 f)~l.J\,l1tl ~1-:iil 
'U 'U 'U\I 'I 

nwrui f111l.11~'11 L 'UU'11'Vl11.Jfl11(;1 LL'1\,1Ubtl-:J61Jt1-:J~U1mrntt:J(;l LLfl~1~fom1c.J1~(;1 LL 'l.J'l.J 1ll 1'11-:JRUfltlU 
'U 'U 'U 'U 'U'U 

~11,l(;lit1t1flt 70.20 LL~Jl1tl'Vl~-:J~1~(;1 1 1ULLrtt 1 ~'U(;l1~ nwru{ fl11l.11~'11L'UUi1'V11'l.Jf111(;1LLfl\,l\JLtl-:J 
" " " 

L~ t11 num 1t1 nu~ t,)\J L ~ ti m1(;1 LLr1 \,)\JL t1-:i'Vl~-:i ~1 i (;li;,-:i fi-:i 1t1 ti flt 73. o 1 1(;lti m 1 Luu m1l.l 1~~ 1 ti~ ti m1 
~ 'U 'U 'U 

L -v11 Iii ~flf1111~tl'i1i;,1m1ci 1 -if L tlu-v't1l.lfl~u,nu 1urn1-.~'t,lJU11tl1LLml.lm11 ifl11l.l1i1V11un11(;1 LLfl t,)i.J Lt1-:i 
'U dJI 'U 'U 

61Jt1-:it:JU1t1 LLflt~(;l LLflfil~1um1~1~(;1 ~ti m:: liln LL uu 1llA1-:i~u t11lilliltil11 tl~m1~-:i Li;,1l.l f111(;1 LLfl\,lU Lt1-:i 
'U 'IJ'U 'U 'U 

L ~t1~ui;,mv;V1~-:i~1i(;l t1 ~1-:iilflrum~ 
' 

tll.111fl1ill fl1.fl'll1\,l4 Pin~1'1-:J~rlf111 L m 'U1LLF11l.J~-:J Li;,1l.J LLrtt'Utl-:JflU.fl11t LL mnit1Ulil1 f1f111 
" 

~1~(;l~t1f111l.11LLrttf111tlnlli\~161Jt1-:J~'1-:it11t1~L-V11um1~1i(;l~t1mtliln 11-:iwt11u1fli;,11~n{cr1ii ~u11 
'U ':,,J 'U'U , , ':,J 

fl:: LL uu f111l.l ~ LL flt flt LL uutl nlli\~1611 tl-:J ~ '1-:J t11 tl~ L 'V11U f111~ 1 ~(;I~ ti m:: Iii n 11-:i ~tl1U1rl i;,11~ n 1cr1ii 
'U ':,,J 'U'U " 'I °r,J 

v;u11 ~'1-:it11t1~ L -v1 fo m1~1i(;l~t1mtlilnffi~1u 1 tl1LLml.l~-:i L'11l.l LLrttum num1:: LL Y11nit1uli11n m1 
"" ' 

~1~(;\~tlf11tlilf1ilfltLLUUf111l.J~LLrttfltLLUUtlnu~i1i;,-:in11t:Jffi~1un11wt11U1f11,)1l.J'Uf1~tlV1-:Jili.Tt1i1ri'n1 
'U ':,,J 'U 'U IJ~ 

m-:ii;,i1~vh::~uvi .01 
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Q.CI; 0 Q Q, Q,I 

1ti~1b 'U'Uf11'l1'1 EJ 

i.h::-u1 n 'jbbg't:: mfa.1 ~ -;rmh:i • 
'1.ht'll7m 1 'Un1''.if'ln~1F1f \)db U'Ufl1':if'ln~1~u1t1-ffi~1unT;i1'U'1Otl11 b 'U'U L ':ifl\,leln';it '1 n bb"1t 1~fo 

'U 

m1~1i~1,1elnW'1n~1 wvrn1U1"1:WV111V1t11«t1mvn '1.'ll"1U1 ':ittltb1'17 ~\bb~ 1 ih..11F1:w 2563 ()\) 31 .., . 
mn!J7Fl:W 2563 lii1'U1i.J 35 Fl'U 

nria.ii1el~7\) bU'Ufl1':if'ln~11~t11itht'll1m~tl1t1~1iii'1um11'U'1Ot111btl'U 1 ':ifl\,leln':it'1n~\)'Vl:W~ 
• 'U 

bb'1t 1~fofl1':i~1(,1~\,leln';it'1nv11 ':i\)'\"W1U1'1:W'Vl11Vltl1«t1u':i'l'l1 '1.'ll'1U1 ':ittltb1'11~\)bb~ 1 ij'U1Fl:W 2563 
'U • 

'1\) 31 mn!J7Fl:W 2563 lii1m'U 35 Fl'U 1~t1 bl-!i1nT;i~:wi1el~7\) 

bfl~el.:ii'.iel~bm '1Jn1jbfl'I.J'ije:Jl.Jg:t 
'IJ 

bfl~el\)i1elmm'Ufl1':i1~m.htneluiii'1t1 

1. ~el1~v(131,1 b~el\)fl1':iUD1J~i1V1«\)vi1~1M~\,lelmt'1n i1F111:wt111 20 'U1vi ~J-Wt1i1-rrw,m'U1'U 
' ., 

fl1':i'111\)bb'1t~~i.J1~el~\)'W 

1.1 rln~1rnn'111bb"1t~111~7\)1~b~tl1'1Jel\)1i.JL~el\) L':ifl\,leln':it'1n 'll'U~fl11~1i~ -rr'Ul>lel't.1171':i 

UD~i1V1«\)fl11~1i~\ileln1t'1n .f171tbbVl':inieli.J'17nfl11vi1~1M~t,1eln':it'1n 

1.2 n7'Vli.J~b ,lei'Vl7 11\)bA1 Lfl'J\)b~el\) b'ilel'Vl1'U':itm)utii'1t1F111:W'Vl:w1tl'!Jel\) L'Jfl\ileln':i~'1n 'll'U~'!Jel\) 

fl1':i~1i~ fl1':i'Unu~i1'Vl«\)i'11~1i~1,1elmt'1n biii'bbfl ,rr'Ul>lel'Ufl1':ivi1Fl11:W'1t'el1~'!JelUb'U~elnl>l1 fl1'J'Vltlel~ 

t11~ ~ nifl i el Fl1 ':i':it1\) bb"1t"V el F111unu~ 11:w '1\) 'el11711 tJ ~un ~~ 1,1 el\):1.J1~u LL ~VI tl ri el'U'U ~m t1'Vl«\)vi1 ~1i ~ 
1,1elmt'1n 

1.2.1 F111:w1L~el\)\ileln':it'1n 1iii'LLriF111:wV1:w1t1'!Jel\) 1 'Jfl\ileln':it'1n m11n~111F11,1elmt'1n 
'U 

'll'U~'!Jel\)n11~1i~\ileln1t'1n 

' 1.2.2 fl1_':i'UD~i1'Vl«\)fl1'j~:i~\i10n':it'1n liii'Lbfl n'111>l'J'U'Jt'.ii11'U~'11:w7':i'1'Un~i11iii' 

fl1'J'VI~ n L~m n'1 n 'J':i:Wvimt b vi0i.J~elfl1'JLFl~el'U'!Jel\) L'1i.J~ 'V'Ul>lel'Ufl1':ivi1Fl11:W'1t'el1~'!Jel\)m\)l>l1 'V'U\>leli.J 
' ' 

fl1'J'Vltlel~tl1\>lelLi1el\)\>l1:WLbt:J'Ufl1'J1n~1'!Jel\)bL~Vltl fl1':i~~l>l1:Wfl1':i1n~1Li1el~1i~\ileln':it'1n 

1.3 ~~vi1LL~'Ufl1'J'W1L'1'Uel (power point) fi1'Vl'U~':ittltb1'171'Ufl1'J'W1L'1'Uel '.ii1'U1'U 37 bL~'U 

Fl'JelUF1'1:W L 'ilel'Vl1 Fl11:W1L~el\) 1 'jfl \ilel mt'1n bL'1tfl1':i'Uf11J~iTvi'1 b 'U'Vl«\)fl1':i~1i~\ileln':it'1n LL'1tfl1':i 
' .., .,J 

'tJn,j'~i1V1«\)vi1~1M~ \ilrJ mt'1n~ri n\ilrJ\) '111 u1 i~Vl'J\) F1ru1~ l>l':i1'1'1elum1:wrin1,1m LL"1t L 'Vl:w7t'1:W'!Jel\) 
;.J \j 'lJ , 'I 'lJ 

L-n'eim ~Vl':i\)F1ru1iii 3 vi1u 'tJ1tn0u~11t1 fo~bb~Vltl 2vi1mb"1t'Un1'll7fl1'JfleJ:WVhLl>lel1 1vi1'U 
'I.I 111 , , 

1.4 vhfl1'J'U1U'LJ':i\)bbm'!J\>l1:Woff0bG'li.JrJbb'Ut~erVl'J\)flW'liiibb'Ut'U1 ~i;ivhb'Ui.J1~'Vll'1tlu1tfl0Ufl1'J 
'I '\J , , 

'1eJ'U i1m1:wt111 20 'U1vi 

2. Lfl~el\)ifo~1m'Ufl1':ibf1U-ffell.J'1 Ltl'UbbUU'1elum:w fleli.Jbb'1t'Vl«\)'lJ:W~01~'Vll'1U (pre - post test) . ., . 
QI tk::rt,Q.I II ct V .::::.u o .:ii I ct 

Vlf1Wtt:J1".iltl'1':i1\)'!J'U '17nfl1'JVIUV11'UF111:w'J LL'1t1':i'JWn':i':i:W".il7n\)7'1J1".iltl l>l1'J7Vln"171mfl1':ivlLL'1\>li.Jbel\) 
'U 'U 'U 

'!Je)\)~1.J1 tl.fl1tl'Vl«\)~1i~1,1elmt'1n~~ LL'1t'1nt,1el\) L 'U'U'Uelr11'17:W L~tl1 flUF111:W1Fl11:W L'U11v 1 'Ub~el\) 1 'jfl\,lel 
'U 'U 'U 

mt".iln 'll'U~m1~1i~ i'Ul>leli.Jfl1'JUDU~i1V1~\)vi1~1i~\,10mt".iln L~elUel\)fl'UL~el~eleln1'U~nm LLt:J"1 
~ J{ .cJ ~ 11.d 

~1imLt1n fl1'Jl>l~L'llelVll>l1 fl1'JL'llvll>l1 fl1':i'Vltlel~tl1 LL'1tfl11:W'JL':ieJ\)el1fl1':i el1fl1'JLL'1~\)'!Jel\) 
'U 

m1tLLV11ni0i.i'!JeNfl11~1i~1,1el'tJ1t".iln zj\)'tJwneiuiii'1t1-iielr11m:wrintJ~ 11a.i 20 'Uel 
'U 

ti'1i1fl11:W1'1n\ilrJ\)1,X 1 Fl~LL'U'U Fl11:WTil-1'1n1,10\)1,x 0 FltLL'U'U fltLL'Ui.J':i1:W el~'Jt'Vl'J1\)0-20fltLL'U'U 
'lJ'lJ \J \I \J 

flt LL 'U't.1'1\) LL'1~\)··hi1m1:w1m1un~i11 'Un 11~ LL'11>l'U Lel\)'Vl«\)~1i~1,10 mt".ilnmn 
'lJ 'lJ ~ 'lJ 
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fl11(,l 1'J :YG'I eluri rumw'll m Ll"l~n.:iil el tl1~el1~v( f'!U L~el-.:i fl11tl 5i.m i1V1ir-.:ivh~1 i ~~ el fl 1~ :y fl Lm~ 

LL uu'Vl~G'lelU!"l11iijl"l11ii L off 1hL~el-.:i111"l~el m~:Yfl Lm~fl11tJ5i.mi1V1ir-.:ivh~1i~ ~elm~:Yfl m1'1G'lelUl"l11ii 

L~cJ,.:J(,l1,.:J(,l1lJL,d'elV11 L~cJeJ'V11,.:Jl"lW'J~ ';ij1'\.JTU 3 '\111'\.J tl1~flelU(>)'JcJ lijfl'l3LLW'VIV 2 '\111'\.J LLfl~'Ufl1'1!1fl11 
'U 'I 'I , 

l"lellJ~'JL(Plel{ 1 '\111'\.J L~elm1'1G'lelUF111lJ(Pl1-.:ii;i1mdelm (content-validity) wu11 ilrh~'ll'Wl"l11lJ(Pl1,.:J 
I,' I I I 

lJ1flfl11 0.6 'VJfl'Vel 1"111lJ(,l1,.:J'Vl,.:JO,JU il~1 L'V11flU 0.76 (,l1'J'1G'lelUF111lJL=8ellJ'\.J'lJel,.:JLl"l~el,.:J1Jel (reliability) 

L~cJ'U1 Ll"l~eJ-:llJel 1 tl'Vl~flel,.:J Hnufl~lJ\>l'Jel~1-.:i~il"'fl'l3W~F1"'1clf0l~,.:JflUtl1~'1!1m 1 'Ufl1111ijtl ~1'U'J'\.J 10 l"l'\.J 
' 

'Vl1fl11U1~Lii'UVl1~11"111lJLzjmr'U 1~t1V11~1iiitl1~~'Vlii;'IV1ilJi'Ufi'llel,.:JLYit11i'U (pearson product 

moment correlation) ii~1 L'V11flU 0.6 

Clt.Cil d II 

16nTHn'\J';i1\J'a111"llel11~ 
'U 

ITT lijtllJ eltJ'VllJ1tl 1 ~~ ':11lJ11ij ti ~1 b 'U'U fl11 Lnm1u 11ll'Uelllfl 1~ ti~~ b~ el fl fl~ll~ 'Jel ~1-.:i '11 fl~th tl~m 
\I 'U \I 'I \I 

½'Ufl11½'fl'l31~ LLi:.J'Ufllij fl'l3 ll'Vl11'Vltl1"'tlU1W1ffi(,)fofl111tl'1iltl L 'U'U 111"l~el m~\lfl LLfl~f11Vl'U~1'U~1\>1~ , " !ll • V IJ 

~-m~ 1'Uvi liJ'U11"llJ 2563 fi-.:i 31 fl1fl{J11"llJ 2563 il-V'U(Plel'Ul1i1L'U'Ufl11 ~,.:i,Q ., 
l.'V'UL(Pl1tllJfl11 

1.1 tl1 Ll"l1-.:im1L i1'llel'!um1-rmeN'11fll"lru~m11Jm1:Y~t10111Jfl1111ijt11 'UlJ'U'l3V 1JV111'Vlm"'t1 
' 

1.2L(Pl1cJlJ~6lbt11lijtl 1(,)LLri Wtl1U1fl1'1!1;w~tlni.m-.:i1'U~Vlel~tht1G'11lJqj'll1tl G'l1lJqjVl{Q-.:i LLfl~ 

Vleleri'.ht1fof'f'13i'U5 Lm~i'U6 LMmnut'U(,lel'IJ,.:J1'1J11ijtl 15fl11Ufl'tmfl11LflUoffellJfl " ~ " 
1. 3erth ti~ elm~ '1 fl ffi(>),rU fl11'U~VllJ1 tl1'U~1 vl ~~elm~ '1 flm 1 ,.:JW tl1U1flll'Vl11'Vltl1"' ti U1W1 

" " 
i-.:iLL~ 1 il'U11"lll 2563 fi-.:i 31 fl1fl{J11"lll 2563 1(>)-rur11bb'U~'U1bbfl~rh~bb\l<lb~el,.:Jfl11b-ff1~1lJ11ijtJLbfl~fl,.:J 

'U1lJ 1 'W 1 U~'Utl ellJ 1 'U1'U~1(>)fUfl11f11Vl'U~1'U~1vl~ ., 
2.-V'Ul1i1L'U'Ufl11 

2.1 1'U~f11Vl'U~~1Cil~~elfl1~'1fl eru1t1'Uel'UL1,.:JWtJ1U1fl (admit) ~bbi:.J'Ufleru1t11 'U Wtl1U1fl 
" " 

1'1!1;W~tJnu1i-.:i1'U~Vlel~'U'Jtl L'U'U~elfiU1tli'U(Plel'Ufl11l1i1L'W'Ufl11bL'1~fl11'Vl1bLUU'Vl~G'lelUfl11tlni.m~'J 

V1"'-.:ivh~1vr~~elfl1~'1fl riel'Ufl11'1llJ1~'Vlf'!U (pre test) iuuu b~el~'U'Jtl'Vl1bbUUG'lelUtl1lJLG'l~'1L1tlU1'elt1 

tl1~-.:iA'U~bbi:.J'Ufleru1t11 u 'Vlfl11tl (mru~eru1t1 L'U'Ueri;'l,.:JeJ1tleJ1'UVl'U,.:J~el h]1(,) b~1Vl'U1~Vl~elf1 '1~ L'U'UereJ1'\.J 
\I 'I \I 'lJ 'lJ 'I D~ \I 

'Vell"l'J1ll 1 'ULL UtJ'Vl~G'leltJ 1 ieru1EJ'fl-.:i L 'Um1EJ mru) 
" 

2.2 V1"'-.:i~1vr~ ~elm~'1fl1'U~ 1 eru1t1V1ir-.:i ~1vr~~elm~'1 fl '1~ 1(,)-ru m1G'lel'UG'l'lJP1fl'l31Vlir.:ivi'1 
" ' 

~1Cil~~elfl1~'1fl ~ LL(:.J'\.Jfl eru1EJ'Uelfllijfl'l3 h-.:iwt11U1flll'Vl11'Vltl1irEJmw1 L~E.lfl11'1llJ~el1~'Vlf'!'U L~el,.:J fl11 " ' " 
uni.mv11V1ir.:ivi'1~1vr~~elfl1~'1fl 

2.3 Vl"'-.:i'llll~el1~'Vlf'!U ~'U'Jt1Vlir-.:i~1'11~~elm~'1fl 'Vl1bbUU'Vl~G'lelU (post test) ';ij1'U'J'U 1 ouu 

(mru~eru1EJ L tl'UerG'l-.:iel1E.leJ1'\.JVl'U,.:J~e) hJ1.~ L~1Vl'U1~Vl1elf1 11 ~ L 'U'UereJ1'\.J'V ell"l11lJ 1 'LI LL UU'Vl~G'lelU 1 ieJU'JEJ 
\I 'U 'U 'I v~ 'U 'U 

'fl-.:iLtlm1t1mru) 

... .. ,, 
n1'a1bf>l'a1::Vl"llel11~ 

'U 

'U1bb UtJ'Vl~i;'le)tJlJ1G'l1'1-.:i~ilelfl<l1~i;'I bbn::Uel'Wielllflb ;,.:ii.fill1W L~tlfl11Ui.Jvifl"Vellln L~tl 1 ieruuvifl 
'U \I 'U 'U 

21"11.J 'U1lJ1 bU1EJU b vit1u bbn::(,l 11 '1G'lelUF111lJ~~wm~ rieli.J1 bl"l11::~~'Jtli;'I~~ 

1.1 LF111::~iell,Jnvi'11 tl 1 Ll"l11~~m11 i~el1~'Vlf'!UL~eJ-.:im1tllji.mv11V1"'.:ivi'1~1vY~~el m::'1fl 

1 Ll"l11::~m11J-w-.:iweJ hmt1V1"'-.:i'll1J~eJi~v(f'!tl LLn ::1 Ll"l11::~1::~ul"l:: LL i.Ji.Jl"l11ll~ 1"111ll L .U11 '1 L~eJ-.:i 11l"l~el 
" 



12 

' ' 
~7 LU~EJ LL'1t,btJL 'UEJ.:) L'U'Ua.J1!,l'Hi7'U 

• ... 
2.1 Lm1 t~ L tJ~EJ'U L vi EJ'U ~1 LU~ EJ'1J ei.:if'l t LL 'W'W m111 f r11111L-u11 -v L~ei.:i 1-sr1 ~ 0 mt -v n LL'1 t m-stJ~tm l,11 

V1"'.:ivh~1~~~0mt-vn fleJ'W-V1"'.:inT1'1J11~01~vi'Pltl L~EJL6UG'f~~n1-rv1~'10'U~1vi (t-test) 'l.leJ-mci11~1mh.:i 
' 

G'ft1.:in~11~LMEJ1-u0.:in'W (correlated sample or dependent samples) L'U'W-UmJ'1ffi~-v1nnTrn0'U1~ 

-v1nn~11~10~1.:iL~EJ1fl'W 2 r1f.:i (test-retest or paired measurement ) 

4 

m-avht mJ~'Vl5m=ii.1~1mh:i • 
1r1-s.:i m-si~ EJ-d ~1'l.lm-s1m0.:i-v1nr1rutm-s11m-s-v1EJ0-s-s11m-s1~EJ 1 'Wl.l'W"N~ 11V111'Y!EJ1~ EJ\j'S'l"i7 

L'1'1.1~ 110/2562 '1.:!1'1.1~ 6 iimr111 2563 ITT~EJ1~~vi'n,;~'Vl°5'1J0.:inci11(;)10~1.:i~~d 
" ' 

1. (LL'1.:!'S7EJ'1t LBEJ~ 1 incil.!~10~7.:!1'U'Vl'S7'U LMEJ1n'U1!,1 C1'U'St'1.:!19 1fin7'S~h L 'W'Un7'S11ijEJ 'U'St LEJ'1Jtl 
' ' 

ffi~1'U ~'Vli~-vt1,10'U1'UV110tJ~ LG'lom-sL -u111111~EJ Vl1eJ~'VlB~vtcieJ'l.1~1-v1nn1-si~EJ 1~EJ hJii~.m mt'Vl'U 

~eim-sL -u1fo'U1m-s L 'W 1 -s.:i'V-lEJ7'U7'1'1JeJ.:iej','.hEJ -u011'1~1~-v1nnci11~10~1.:i-vtcin Ln'U L'U'Wf'117l.l~'U hJiim-s 
" 'U ~ \I 

-st'U~ei LL1,1"l-u-s~mL'Vl'W 
' 
., 

L'\1!7'U'W 

3. Li'.l0nci11 ~10~1.:i1,1 n'1.:i L -u11111m-s1~EJ 
' 

LL 'U'U~eJ1l.Jei'UEJell.J L 'U71'll.Jn7'S1~EJ 

" 



• 

,., .,/ "" 
1.?l':i1.:JL\il'HJ.:JlJ'iJ 

II .di! ct-=,, QJ' ,r 

?l':i1.:J?leJ1~'Vll"l'W 

?1~1.:J LL 'U'U'Vl~?leJ'U 

~ ., 

(,)';i'J'1?1eJ'U \i111lJ 
.J 

L'Vltl.:Jt,1';i.:Jt,J1lJ 

Li1mn1~ti 

~'V)';j.:J\i](l.l'J\9li 3'V11'W " .. 
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I I ,di 4 

mT-il?leJ'U \i11\i111lJ'W1 L 'll eJ f1 el"ll el.:J 

Lrl~eJ.:Ji'.JeJ L~tl'U11 i.Jtry out nun~l.l 
1lJ' I QQ! CV U d I.I 

meit11.:J'Vll.l"1n~ru:::1-1f11t11-1"1.:inu 

'IJ':i:::'l!1m1t.1n1':i1~mhmt.1 10 1-1t.1 

2.f11':iLn'U"lleJlJfl 
" n cil.l ~1 eJ ~ 1.:i L 'U'W~th ti~ eJ m::: -..in~ 1u f11 ':i~1~ ~ ~ eJ n ':it -..in 

' " ffi ':i.:JYW1'U1fllJVl11'Vltl1~tl'U';i'Vn ~1'1..11'1..1 35 \il'W 

l 
1 .~thti 1~fu f11':iU~V1mt11~1-11 Lflmfofl::: 

" 
t,l';i'J'1?1"llfl1Y-l neJ'W'\111~1 ~~ ~ eJ m::: '1 n • 

2.1'WU~Vll.11tl 1 ~'Wel'W 1 ';j.:J'l''W1'U1'1L~el'V11 

~1~~~eJm:::-..in 

3. V1'1.:ivi'1~1\i(~ \ileJ m:::-..i n 

1'1..1~1 (post op day 1) 

-=,, ,v IJ' 

'JL\il':i1tVl"lleJl.lflmtl 
" 

paired t-test 

" 

~u1t11~1u'!ll.l~eJ1~i1"1tl 
", 
viLL~'Wn~n~ • 

~U'Jtl 1~foR1LL 'Wt'U1 LLflttLL '1.:J f11';j 

L'U1~1l.11~tl LLfltfl.:J'W1lJ 1 'W 1 'U~'WtleJlJ 

~U'Jtl 1~1'Uf11':i'V11 LL 'U'U'Vl~?leJ'U 

pre-test 

~U'J tl'\111 LL 'U'U'VI~ ?I eJ'U 
" .J ., 
post-test 'VILL~'Wn-..in~ 

cl V ,c!il .c::ijQ IV ,t 

~'1f11';i?lel'W?l"lll"lf1~1~1tl?lel'J~'Vll"l'W 
' 

L~el.:Jf11'~'1J5m~'JV!~.:J~1~~~elf11t'1f1 



'11 fl fl1';j Pim~n~ '1 fl1 '!i?t 'eJ'U~'U Pl fl~1 b~e).:j fl1 '!itll) 'U~ (;71Vl'1.:JV11eh,i'(,l \i1e) m::: '1 flb(,l cl 1 'tl~ €11~if'ltl nu 
~'U1cJ~1(,l(,l\i1eJm:::'1n ITT~cJ1~v\'1m'!iibfl'!i1t\1-UmJ'1~1~'11nn~l.l\,l'Hlch.:i~b'U'Ue'.i'u1cJ~1(;1(,l\i1eJm:::'1n 
'U 'U 'U 'I 'U 

i.:ibb~ 1 i1'U1fll.J 2563 n.:i 3 fl'!ifl!l1fll.J 2563 '11'U1'U 35 fl'U L(,lcJ~'~hfo1~L?l'U€1~'1fl1'!ii~miJ'Um'!i1.:J 

'UWfl€1'\JA1'\.J'!iW1cl ~.:id 

aru~n<tiruvtl ifl 'l.ln1'~1 bfl'j1::~61JellJ~ ., 'II 

L ~e) 1 ~\n(,lfl11l.J L -rr11'11 'Um1 LL u6'lf111l.lvtmcJ'lle).:i~'1m11 Lfl11:::\1'Ue)l.J'1 ITT~cJ~.:i 1~ n 1vt'U\91 
" " 

- 4 .c:ii 
X Vlmm1.:i fl:::LL'U'ULU'1cl 

.. ' .,J S.D. Vll..11m1.:i fl1L'\.Jcl.:iL'I.J'Ul..11m~1'U .. 
t Vll.J1cJ().:j fl1T\ll\9l?le)'I.Jfl1'Vl (t-test) 

df Vll..11cJ().:j i'ULL'\ll.:Jfl11l.JL'U'UB?t'!i::: 

P vtmcJn.:i R11:::~uumh•i'(Y 
' ' ' 

*vtm cJ 5.:i '!i::: ~u fl11l.llJ'Llmh~' qJV11.:i?t (i ~vlil fl11l.l L ~€1:iJ'U'ieJ cJ6'l::: 9 5 
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\;m1.:i~ 1 '11'U1'ULL'1:::'it1cJ'1:::'Ut1.:ie'.i'tl1cJ 1 '!ifl\i1€1 m:::liln ~1~f um'!i~1\,l\91\i1€1 m:::liln L '!i.:ivm1u16'll.lvt1iV1cJ1'1cJ 
" ., 

\j'!i'Vi1 (;l.:JLL~ 1 lJ'U1fll.J 2563 '1.:J 31 fl'!ifl!l1fll.J 2563 

el1fl • 
<6ou 
;?:60 

~1'U1'U (f'l'U) 

16 

19 

7 

28 

45.71 

54.29 

20 

80 

'11flm'!i1.:!~ 1 'V'l'I.J11 e'.JU1cJL'!ifl\i1€1fl'!i:::lilflLL'1:::1~fom1~1(ii'\91\i1€1fl'!i:::liln i.:iLL~ l lJ'U1fll.l 2563 '1.:J 31 
" 

mn!l1fll.J 2563 i1'11'U1'UJ.:ivtl.J\91 35 fl'U f1\91L'U'UL'V'lf'16ll1cl 'ielcl'1::: 45.71 L'V'li'l'Vl'Y.:! 'ielcJ6'l::: 54.29 6'1'U 

1vtqjm~mnn11vt~mvl1nu 60U f1\91L'U'U'ielcJ'1::: 80 



.. 
bb\J\J'Vlflg'ie)\J 

fl'Jt'1nLL'1::in11'Un~i'JVI~~ 

N1i11wi'E1m::'1n 

• CIIIQ a., , 

ne1'U-U1J'Jfl'VIA'U 

X 

13.03 

Q,# .t::11~ 6/ , 

'\llfl~"!l1J'J(;l'Vlfl'U 

S.D. X 

2.29 17.40 

'11n(;l111~~ 2 'l'fU11 m11i~el1~'VIP1'UL~El~m1tln~i'J'Vl~~vi1N1i{,l~EJm::'1n ~EIA'J11lf LL'1::iA'J11J 
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S.D. 

2.79 

L -v1 L'1L~EJ~11A ~El m::'1mL'1::m1tlij~ iTv1~~vi1N1 i{,)~eim::'1n nu~tl'JcJN1i(,)~EJ m::'1m ~11.ff u ,!u~ei 

f1El'l..!'1JlJ~El1~'VIPl'U A1Ltl~mvhnu 13.03 (S.D.=2.29) "1~~'111l~Ell~'VIP1'U A1Ltl~cJ LV11flU 17.40 (S.D.= 

2.79) 

(;1111~~ 3 A111l'Vi~'ViEI L'1'1JEl~~tbcJ 11A~ei m::'1 n~1~1um1N1i{,)~EJm:::'1n~ 11~'VicJ1tn'111V111'VlcJ1~cJ 
" CV di c.ilc:. CV ' 

U1'Vi1fi1tl"1'1~'1J1J~EJ1(,)'VIP1'1..! " -·-··--·--------··-··- ·-·· ·--··-·-···············-···--·-··· 
fl111J~~'Vfel i,,:i 

~el1~'VIA'U '11'1.J'J'U(fl'U) 
., 
1m.m:: 

., ,, 
0 0 1::i{,)U'l..!Eltl 

1t{i)U'U1'1..!n'11~ 5 14.29 
., 

30 85.71 1t(,)UlJ1n 

'11n(;l111~~ 3 'ViU11 A'J11l'Vi~'Viel 1~~U1tl 11R~Eln;::'1~ffi~-rum1N1i{,)l>leJn;::'1n~11~~tl1u1'1 

lJ'Vl11'VlcJ1~cJU1'Vi1mcJ"1~~'11lJ~eJ1~iP1-u eicJ'i.m:::(11UlJ1n iJ'11mumn~~{,) Fimu'\.J~eJcJ'1:: 85.71 
" " ' 

(;1111~~4 L tl1cJUL vicJuF11 LU~ cJ'lleNA::LL 'l..!'l..!A1111f A11lJ L -v1 h L~EJ~ hA~EJm::'1mL'1::m1tlij'lliii1'Vlir~vi1 

N1i{,)~eJm::'1nnEJ'\.JLL'1::'VI~~ 1~1u'lJ11~ei1~iP1-u 

f'1111J'lfl111J b -ih i,,:i 
" -

b ':iRIPie1n':i::1ilmLft::n1':i X S.D. t df p 

tl~u~~1'Vla-:iN1~fl 
., 
vie1m::,:in 

f1el'\.J'1J1J1~'VIP1'U 13.03 5.26 

17.40 7.77 8.18* 34 0.00 

-----·----- --·· -·---. ---·-----------·· ·--·--·-- -·- ···---------------- --•-

*P < 0.05 



'11fWl111{1~ 4 f')t LL \J\Jl'l1 LU~clf'11111f f-11111L'U11" L~eN L';jf'1 (,)Bf11:::'1mrn::: f111i.J~llil!,11'V1'9{1'V11e.l11,1~(,)B 

m:::w1riBtJLL~:::'V1'9{1L~fu'IJ1J~B1~~1'l'U LL(;lf1~1{1n\JB~1{1i1,!m:\'1i-i'qJ'Vl1{1?1'1~~1:::iu .05 (P < 0.05 ) 

iiuAB ~tl1cJe.l1i,i'~ ~Bm:::'1ni1f'1::: LL uuul'l1 LU~cJ m111¥ f-11111L-u11'1 L~B{I t 1f'1~Bm:::'1mL~:::n11uiilli\~1 
'U 'U 6.1 

'Vl'9{1'Vl1~1~~~Bm:::'1f1.fl1cl'Vl~{lf111'1J11~B1~il'l'UL~11t\J Li.J~cJUL'VlcJU"1f1f'1:::LL\J\JLU~cJnB\J'IJlJ1~il'ltl 

Lvhtiu 13.03 (S.D.=5.26) f'1tLL\JtJLU~cJ'Vl~{l'IJ111~il'ltl Lvi1nu 17.40 (S.D.= 7.77) 

(;1111{1~5 1:::~uf'l::: LL \J\Jf'11111f f'11111L'U11 '1 L~B{I t ';jf'1~Bmt'1f1 LL~t n11i.J~'U~~1'Vl~{l'Vl1~1~~\;l'Elf11t'1f1 
I CV ,di Qci,, CV ' 

f1B\JLL~t'Vl~{l'IJ1J?leJ1~'Vll'l\J 

., ..I 
\JBcJ'Vl?I~ (1-4) 

' ., 
(4-8) \JBcJ 

i.J1unm{I (9-12) 

mn (13-16) 

mn~?t~ (17-20) 
' 

I ,:::jll:l CV f{ 

f1il\J'tl1.l'l ~'VI f'l'U 

~1'U'J'U(fll'U) " ';ji)EJi'I~ 

0 0 

0 0 

14 40 

18 51.43 

3 8.57 

~1'U'J'U( Fl'U) 

0 

0 

2 

9 

24 

0 

0 

5.71 

25.71 

68.57 

16 

'11f1\;1111{1~ 5 riBu'IJ111~i?1tl i11:::iuf'1::: LL uu f'11111f f'l11m -u11'1 L~B{I b1-1i;i' Bmt'1mL~:::n11'l.J~~~1'Vl~{I 

vi1~1~~i;i'Bmt'1f1 BcJ1u1:::~umn iiuAB f'1tLL\JtJ1t'Vl'J1{1 13-16 mn~?t~ fi~LtluiBcJ~t 51.43 'VI~{! 
'U ' 

'IJ11~B1~~?1tl i11:::~u1-1::: LL u't.11-111111 f-11111 L -u1 h L~B{I t 11-1 i;i'Bm:::'1n LL~:::n11i.Jnu'1i~1'Vl~{l'Vl1~1~~BcJ 1 u 
" 6.1 " 

1:::~umn~?I~ '1uAB f'1tLL'WtJ1t'Vl11{1 17-20 mn~?t~ A~L'UtJiBcJ~:::68.57 
' ' 
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m1 ~n~11itJ A f -:id iii' \;lm__h :::i;,-:i AL ~ti~ n~1 ~1;1 m1G1t1t.1 '1"1J~ n~1 L~t1 -:i m1't.Jrillii r,i'1V1"'-:ivi1 e-l1r,i'~ 
' ' ..J 

~t1m:::~n 1~tJ1 .ff~t1i~il'1tlti'u~\'.htJe-i1i~~t1m:::~n c;111-:iLG1~l.JA11l.J'lLrn:::A11ii L -v1 hL~t1-:i 11A~t1m:::~n 
" " 

LL1;1:::n11'tJDlliii1V1~-:ie-l1i~~t1m:::~n 1~tJiiG1iil..l~3i1t.1 fit1 

1.~t11~V11'1'UL~t1-:im1,Jnlli1~1V1~-:ivi1e-l1i~~t1m:::~n~t1m1ii-rliti'u~thtJe-l1i~~t1n1:::~n 
..J " " 

2. vt~-:im1'llii~t1i~i1'1tlL~t1-:im1'tJ nlliii1vt~-:ivi1~1i~~t1 m:::~n ~th tJiim1ii'lLL1;1:::A11ii L -v1 h 
..J " " 

L~t1-:i 11A~t1 m:::~n LL1;1:::m1'tJDlliii1vt~-:i~1i~~t1m:::~n L ~iitt.1 

,J1:::'l11mvl'l m 'Uf111~ n~1Af-:id L 'U'U~U1tJffi~fo f1111'U~UtJ11L'U'U11A~t1m:::~n LLl;'I::: L~1Uf111 
" 

~1i~~t1m:::~n'ittHrm1u11;1iivt11'Vlm~tJm~1 ~.'ll1;1u1 1:::tJ:::rnni-:iLL~ 1 iimAii 2563 ci-:i 31 " ' 
[11f1fl1Al.J 2563 '<il1'U1'U 35 A'U L~tJLl.liif111'1l.J(,l'JtlV1-:J 1LA11:::°vl'Utll.Ji;IL~tJH''1~~f111'Vl~?lt1Ufl1vi (t-

.J ' " 

test) L 'tJ1tJULvitJu~1;1A11iijA11m-v1hL~t1-:i11A~t1m:::~n LL1;1:::m1'tJDlliiiTv1~-:ivi1~1i~~t1 m:::~nnt1t.1 

LL1;1:::V1~-:im1'1.~1U'lll.J~t11~'Vll'1'U "IJt1-:Jf1~l.J(,l'Jt1V1-:J'1t1-:imiii~L~tJ'J'Ut1-:Jfl'U (correlated sample or 
' ' 

dependent samples)~1f1f111'1tlU1~~1f1f1~l.J(,l'JtlV1-:JL~tJ1fl'U 2 Af-:i (test-retest or paired 

measurement ) 

~1;1f111~f1~1~U11 

1.m11.ff~t11~V11'1'UL~t1-:im1'tJDu~~1V1~-:ivi1~1(,l~~t1m:::~n ~tim1iijLL1;1:::m1iiL-v11~L~t1-:i~ti 

m:::~n LL1;1:::m1't.Jnlli1(,l'JV1~-:i~1i~~t1m:::~n 1iti'u~tl1tJe-J1(,l~~t1m:::~n vi11iiiA11ii'l m1m-u11~ 
..J " " 

L~l.Jt'U G1t1~A~t1-:inum1~n~1"1Jt1-:it11t1J'!\;l'U 1t1~L!t112 ,tJ1~ 'll1~L'VlmL1;1:::Aru:::6, ~i;,~ u1iin'U{\;ltl13 ~ 
~u11 ~eJ1~'Vll'1'UL tlt.1~tim1c;1eJt.1m1 ~ 1vt.11~£i't.J1:::~'V1TI.171~ 1 t.1~tl1tJi t1 m:::~n L~~-:i~1n~t11 ~il'1tliii-:i 

" " 
m~LL1;1:::L~tJ-:i m1 i.~~m~LA~eJ'U 1. vt1 vi11 i~~'<i11 i.~mntt.1 'VlU'V11t.1LdtiV11L~V11;11vAf-:i 1~tJiiA11l.JA-:J~ 

" 
'l]e),:J L d eJVl1 ci1tJ'Vle)~ L~eJ-:11111. ,Jv-:i~ L1V'I.J'11'U1'Ul.J1f11 'UL'J1;11 L~tJ'Jfl'U i.~ L'U'UtlV1-:J~ ~~\;11l.JL if t1V11 i.~~m ~e),:J 

" 
1 m~f1UVJf1 L ~1'1'VJf11tJ LL1;1:l'VJf11:::i;JUf111~f1~1 '1:::~1n 1 'Uf1111 'U-:J1'U '11l.J11tl LL'1~-:J 1 iL i1t.1.ff 'U\;ltl'U~1-:J 1 
tlV1-:J1;1::: L~V~l.J1f1 f111U11tJ1V LL'1:::~-:i ~~A11l.JG1'U h'lleJ,:J~ L1tJ'U i.~~ Ln~ f111L1tJ'U'l~~t'U3 ~n~-:im11 -ffi~ 

" " " 
'Vll'1'UL~e) 1im1ii11 'Uf111~f1~1LL1;1::: 1m 'Uf111'1tl'U L~tJ(,11-:J L'U'Uf1111 im1iic;1:::~1ni-:i~'1eJ'ULL1;1:::~L1tJ'U i-:i-d' 

" " " 
'11l.J11ti~-:J f111'1tl'U 1. 't.Jv-:i~ L1tJ'U~vh-:i i.n1;1 i.~ ~'1tl'U'11l.J11tl'U'Uvif1f111'1eJ'U 1.-n 'U'1tl'U i.~ '11l.J11ti L~tin~m~ 

" " " 
~~e)-:Jf111 L~tJf111'U-:Jl-1ULLtiUL'Vl't.J1 iL~eJ'UL~'U'VliJ1 'Vl1tltleltJ'Vl~,:J 'Vl1eJ~.171~6tl1 Vl1eJVltJ~~LQ~1:::.171~L~~f1 

" ' " 
~'JV ~\;111mru i-:in~i;, 

7 ~f1~1f111i<nJ'U1~eJ1~'Vll'1'UL~tlf111L1tJ'Uj\;11l.JLL'U1~~ Flipped classroom L~eJ-:J 

f111mT'il11-:Jf11V 17V1'll7fl71'U1:/LlJ'U.1711:/~"IJm~ ~U17 1~'Vll'1'UL~eJf111L1V'UjmiiLL'U1~~Flipped 

classroom 1m't.JLLUU~~v(1;1 £iArum~1:::i;i'u~mn in~:::,Jnlli1V1~-:iL1vt.1G1-:in11nti'UL1Vt.1t1v1-:iii'l1mi11-1ru 
\J , ~ \J ~ 

'V11-:J'1~~~1:::i;i'u .05 LL1;1:::m1ii~-:i~eJ h"!JeJ-:J~ L1tJt.1~ii~t1~t11~V11'1'UL ~tlf111L1tJ'Uj\;17l.J LL 'U1 ~~ Flipper 

classroom eJtJL t.11:::i;i'u~-:i~eJ hmn~i;,~ i;i'-:ii!t.1 m11-&'~ti1~'Vll'1'UL 'Ufl11'1eJ'U'1'll~mn 1 iti'u ~,J1 tJ~1i~ 
\J , , \J 

it1m:::~nv111i~tl1m~'Uil1~LL1;'1:::L~tJ,:J vh1~\n~f111L1V'Ui LL1;1:::i;11l.J11ti'UD'U~(,lll.J 'UeJA11'U5u~~1-:i1 ~ 
~tl-:J'Wl 1. 'tJ1 m 'Uf111'Uf11J~(,l'J'Vl~-:J~7(,l~ieJm:::~n i.~ L ~lJt'U ~U1tJ'17l.J11t1~1~'Vll'1'U L ~eJ'VlU'Vl1'Uf111~ LL'i;I 

':,.J \J \J \J 

u5lliir,i'1 V1~-:i~1i~~eJm:::~n 1t.1mtJV1"'-:i~1tJ\;Jt.1LeJ-:i V1~-:i~1ni.Mum1G1t1t.1LL1;1:::'lliii~i1'1tl 1mL~t.1n~thtJ 

t.1eJn~n~ t.1t1 n~1ni!t.1 v-:ic;11m1ritl1i~il'1t.1L 'tJ~eJG1111 inu~~'U i.~ 
' " 
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2.i;J"1f11'H'IJimJ L vit1uri1 LO~tlfl17lJj fl17lJ L 'V1hL~el~11fltilelmtliJf) LL"1tf111'UDm1J11Vl~~vi1t:.J1i;i'W1 

ti! el mt Iii f) rim.J LL"1 t'Vl"'~li!1 f) 1~-r'\J'IJlJ~ el1~'Vll"l'U L~el~ f) 11,J Dlli1 \J11Vl"'~vi7 t:.]7i;i' WI ti! elm t Iii f) LL\;\ f) ~7-:J n'l.rn v1~n 

'Utii;17~nl'Vl7~?1t1~~1t~'\J .05 i!'I.J~el ~'IJ1tl~71J1WltiJeJmtli!f1nA1LO~tlfl17lJ1 fl17lJ L'V111i1L~el~ L 1~tiJeJmtlilf1 
·~ " " 

LL"1tm1'1.Jflu~i;i'1i11 'IJV1"'~vi1~1i;i'W1tileJ mtli!n L~l.lt'I.JVl"'~lil1n 1~-ru'IJlJ~eJi~imi ?leJWlfl~ eJ~nu eJm1 

mru "17.fl'IJ,r\;1 4 ?ln""7t1~i;J"1f1711 m 'U1LLf11lJi;'I~ L?l'1lJ LL"1t'\Jel~f1'1.J.fl71t LL 'Vl'jf18nel'I.Jli!7f1 f171~71'1i;J~elfl17:W1 
'U " 

LL"1tf111'Uf1m!J11'llel~~?I~ el7 ti~ L 'V11'\J f171~71J1Wltilel mtli!f) 11~'1'1tl7'U1"1?117""f1{lnU '1'1'\J11flt LL 'I.J'I.Jfl17lJ1 
':,.J 'U 'U 'I 'I ':,J 'U 

LL"1tfltLL'I.J'I.J'Uf1m!J11'llel~~?l~el7tl~L'V11'\Jf171~7\J1WltiJeJmtli!f1m~1'\JL'U1LLf11lJi;'l~L?l'1lJLL"1t'IJel~f1'1.J -.I 'U 'U 'I 

.fl71 t LL 'Vl1f1'nel'I.J'17 f1 f111~7 IJ1 WI lelel f11tlil f1 n flt LL 'I.J'I.Jfl17lJ 1 LL"1t flt LL 'I.J'I.J'U il'IJ~ IJ11?1~ f117~m~1'\J fl 71'1'1 ti 7'U7 "1 
'U ':,J 'U 'U 

(;17lJ'Uf1~eJv1~ii'Ut1~1~ry'Vl1~?1t1~~1t~u.o 1 f1'1.Jf1'1'11 eJ~tl.f,)1~~ LL"1tflrut 3 ~ n""7i;J"1'lleJ~ n11'V'lt17'U7"1 

1t'\J'IJ?l'U'IJ?1'1.J'I.JLL"1t 1 ~m1l.l1~eJ'l'ln~m1lJm1W1 LL"1\;1'\.JLeJ~'lleJ~~thm.hi;i'W11e1eJ mtliln 11~'1'1t11u1"1?11 'll'Vltl 
'I 'U .. , 'U 'U , 

'l'l'U17rl1 LO~ ti flt LL '1.J'I.J'\'lf1 ~ f) 11lJ f) 71 WI LL"1 \;)'\.J L el~'ll el~ ~'U1tl ~ 7 t,lWl\,l elf) 1tli! f) 1 'I.J milJ'Vl Wl"1 el ~VI"'~ 1~-ru f171 
.. , \I 'U 'I 

'l'lt11'\J1"11t'\J'IJ?l'U'IJ?l'I.J'I.JLL"1t 1 iXm1lJ1?1~ n11neJ'I.Jm1'Vlwi"1el~elv 1~n'Ut1J1~ ru'Vl1~?1e1~~1t~'U. o 1 (t= 
'I 'U'U ., 

21.20,p<.01) LL"1tel1t\J1\;1'U 1elWI L '11el 12 1~~ f1""7i;J"1f111L 'U1tl'U L 'Vltl'Ufl17lJf LL"1tfl11lJ?l7lJ71tl'llel~~'IJ1tl 
' " 'U 

LL"1 t n 11 ~ ~WI LL"1 ri eJ'I.J LL"1 t'VI~~ m 1?1 eJ'I.J LWI t11 i~ eJi~i l"l'I.J'1 'IJ1 LL ml.Im 1W1 LL"1 \;)'\.J Lel~'ll el~ ~tht1~ L-ih-ru m1t:.J1 i;i'W1 
DM 'U 'U 'U 'U 

(;171,1 el mtli! f)'l'l'IJ17 LL\ol f1~7~ n'I.J el V7~lJ'Utl ~7 ~ rl)'Vl1 ~ ?I t1 ~~ 1 t~'\J O.001 LWI tli-1"'~ f171?1el'I.JlJ ~ t LL 'I.J'I.J LO~ ti 

fl17lJ?l7lJ71t1?1~n11 m~ '1J1~1 'VlmL"1tflrut6 ?ln""1t1~i;J"1'lleJ~m11 ir\'1 LL '1.Jttl1~1'1.J~eJi~il"l-u LL"1t"1'1.J?l75(;1 
'U ' ' 

~el fl17lJ { LL"1 t'l'I n~ f111lJ f111WI LL"1 (;1'1.J Lel ~i-1"'~ ~7 i;i'wi tileJ mt Iii f1'llel~~'U1 t1~fo m 1~1 i;i' WI li!7 nwtl1 ti LL 'l'l'Vl v 
'U "I ,.. ,.. 

Lfl~el'I.J~ 'l'l'\J17 .fl7tlv1"~ 1 if\'1 LL 'I.Jt'U7 fl7 LO~tlfl17lJLL\;1f1 ~7~'llel~fltLL '1.J'I.Jfl17lJj L~tl1f1'Uf171'U~mi;i'1v,"'~ 

~7\,lWlrieJ'I.J LL"1ti-1"'~m11 ifi1 LL 'I.Jt'U7 LL"1trl7 LO~tlflt LL '1.J'I.J'l'l(l~f111lJ f171~ LL"1\;1'1.J Lel~v1"'~f171~71'1WI 1tv117~ 

mil.I fl 1'\JfllJ LL"1t f)~lJ'Vl WI"' el~lJ LLfl17lJ LL\;) f) ~7~ el V7~ lJ'U ti J1 ~ ru'Vl7~?1 t1 ~ (;J"' f) 71 LL?! WI~ 1 i L ~'I.J17'1'1 ti 7'U7"1 fl11 
'I 'I 'I ., 

%'~el1~Vll"l'ULL"1t~'I.J?l76(;11'1.Jf1111 iri1 LL 'I.Jt'U7 m1'1.JDm1J11v1"'~~71J1WltileJmtli!f)'lJ rutelelf)WI.J1EJ LL '1"4V1V 

Lfl~el'I.J~ L ~el"1Wlf111'1°7flWI 1 'I.Jf17Tel7'1.Jv1'U~~el LWltl L1E.l'I.J11il1f1.fl7'1'1 L~tl~ LL"1t?ltl7'1.J m1ru '1'1~ LL"1t?l7:l.111tiWIJ1 
'U " 

'Vl'\J'Vl1'1.J1'1.J1'1.J~1\J1WI 

m11 ifl17lJ1~1EJ~el1~'Vll"l'U ~,J11nn L'U'I.J.fl7'1'1LL"1tL~tl~ vi11 i~'U1tl?l7lJ71(1'1Wl'1°7 LL"1tL~'I.J 
" ..J 'U 

t'I.J\;)e)'I.Jf171'Ufl'\J~IJ111~'UWILlil'I.J L'li'I.J f171v1E.lelWltl7 f171L6UWl\;17 f171~LL"1\J11Lel~ L'U'I.JIJ11elV1~1'1.Jn71'UD'\J~\J11 

1~~ v11n~tl1t1~lJt'I.J(;)eJ'I.Jm1,Jn,mt,11?11m1nvi'UV11'1.JJ11~ L~eJ~u1t11~'1J:W~eJi~il"l'U vh1iiim1:w1 
\I d--1 'U 'U 

fl17lJ L'V7 h 1~mnn11rieJ'I.J m1'1JlJ1~il"l-u ~~'1.1'1.J m11 i?1'lJ?ln""1nu~u1E.1~1i;i'W11e1eJmtli!f1 ?11m1n 1 -B'~eJ 
' " 

1~'Vll"l'I.J1 'I.Jf1711 im1:w1n'\J~'IJ1tl 1~~vi11 i~'IJ1E.I 1~L~'I.J.fl7'1"4LL"1tL~EJ~ vi11 i?t1lJ71(11i!Wl'11A7LL'I.Jt'U71~ 
'U " " 

L~lJt'I.J LL"1tL~'I.JIJ11elV7~1'1.Jm1'UDm1J11'17f1~el1~il"l'U 'I.Je)f)liJ7f)d~eJ1~'Vll"l'UfJ~?l7lJ71mL?IWl~J1 

L v1i'.JeJ'I.Jfl'I.J'Vlf1flf ~ 'V171 i~'IJ1tl?l1lJ71rl'Vl'\J'Vl1'1.J.iJ'eJ,Jn,mt,11~nm1v~ L~el 1 'UL '1.Jf11"a'Uilmv1~-:J'Yi1~1t,1W11elel 
'I 'U 6'l 'U :,J 

mtlilf) Bf111lJ~~ fltutmliltl 1~?117~ QR code vi11 i~\'.ht1?17lJ71rl1 iLfl~el~lfo~eJ?l71 L'LJ7t1~~el 1~ 
'U " 

1wit1~1EJ L ~el'Vl'U'Vl1'1.Jt'I.J(;)eJ'I.J m1'1.Jlj,mt,11v1"~~1t,1W1 tileJ mtlilf1 LW1t1~1'1.JQR code LL"1t?11m1flmtli!1t1 

fl11lJn inufl'I.J 1'1.Jf11el'\Jfl11 LL"1t'1JlJ'1J'I.J 1~ 
" ' 
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II 

11 el La 'IJ elbb 'IJ ~ 

t:-J~nTfS-.5'm1L 'U'ULL 'U1'Vl7~ 1 'UnTwh L~eNn71?leJ'U?l'!l~m~n L 'U1'ULL uu'!l0~~0i~vi'P1tl 1 vf~u1EJ 1~~ 
'I 'U '\J '\J 

1~~~LL~ti111 tltl n~\Ji'1~'1J1'U.iif ~'11nm1?1eJ'U 1 mtl LL uuL~l-11~EJ'V'W7U1~ L 'U'U~?leJ'ULL~ t 1-b'~v m 1?1eJ'U 
':,J " " 

tl1tn0u~1mL~'U'V'l~n.g~ L'U'UJ77'V'ID~ LL~t LL~'Ui'U LL~'UJ71'V'I LL~t tii'1e! n~-a ii'll'l..11~ L~n el1'<il'V111 i½eru--m hi 
" 

?l'UL'<il vt~eJ'<il~lii1 vt~eJ 1lJm'<il'Vl'U'Vl1'Ui'U\9leJ'Un71tl~~tii'1vt'1~~1\ii'~ 1~J~vtl-l~ 11l-!J~15n11~ei?111 vt~eJ 

n71i;'lel'U'!Je)~~i;'le)'U 1 'ULL~~t'UF1Fl~iiF111l-l LL\910~1~fl'U n71?lel'U 1 'ULL~~tFlf ~v1'<il~eJ?l111~F11el'UFl~l-l vh 1 ,½ " ' , 
iit:-J~(,leJm1-ru?111 '!leJ~~u1v LL~~0i~vi'P1-ud tl1tn0u~1EJm'V'ILL~tL~V~ ~u'UvinHm.l1~ii.ff'U\9leJ'U L'U'U 

" 
ml-1,h~ui'U tl-atneJ'U~1VJ71'V'I~ m'V'liin71LFl~eJ'U 1Vl1 vh1i½~viiF111l-ltJ1i;'l'U h \,)~e)~'<iJ'U'V111,½~u1v~ 

" 
1~fom 1~1\i1~ ~el mt'<il n i;'l1l-111'1'1~1ii°1L d0vt1 Vl~el'Uell-1'1m~-ru~.ff 'U 0~1~ 11t1\911l-J~e) n71?lel'U?l'!l~m.nd 

" ' 
v~?11m1t1tlfutl1~LL~ti~mf'U1~~01tl1'UJULL'U'U~'U6) 1~mn.ff'U L'll'U n11vi1L'U'U.f11'V'IV'U\9liLLeJ'U'ULl-!'8''U 

(animation) .g~'<iltiitl-at LV'tl'U~thv L 1Fl~eln1t'<iln 11l-lfi~1'U11Fl~'U 1 ~~0~iin11tll)u~tii'1~ei Lilv~ 

0~1~ 1-anml-l ~1'U1~Vi1L 'U'ULViv~ LL 'l.J1'V11~ 1 'Un71?lel'Ui;'l'!l~n~7~U1VVl~~~1\i1~~e)n'at'<iln 1~v 1 ob' 
' " 

~0i~v(P1tl LL\,JV~ 1l-11~ii n11~ n~1fi~ n11 ~~\917l-lV1'1~m-a 1-b'~01~'VIP1-unu~u1vvt'1~~1\J1~~0m~'<iln 1 mtvt 
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12 --
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20 --
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