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Mapping Students' Readiness for E-Learning in Higher Education:              

A Bibliometric Analysis 
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-#)'<22"'&%/2)'#/',2#3/'/=%&2I'1-%3'%"%/%#,',%3/'=#3'/-2"'02)5&2)'/.'dH'#5/-.03'=-.'$2/'/-232'
&0%/20%#I'1-2'3/5)9'/-2"'532)'#'"2/=.0@'#"#,93%3'#++0.#&-'/.'%)2"/%69'/-2')%66202"/'40.5+3'.6'
#5/-.03'=-.'-#)'&.,,#<.0#/2)'."'0232#0&-'."'/-%3'/. +%&I'1-2'#"#,93%3'6.5")'/-#/'/-202'=202'Gg'
32+#0#/2'40.5+3'.6'#5/-.03':322'_%4502'O;>'<5/'.",9'."2'.6'/-232'40.5+3'=#3'6.5")'/.'<2'&,.32,9'
02,#/2)':322'_%4502'd;I'1-%3'40.5+'&."3%3/2)'.6'#'62='0232#0&-203'=-.'&.,,#<.0#/2)'."'32?20#,'
+#+203'/.42/-20I'

'
'
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'
!

!"#$%&'G)'H6&'*$/63%'F3A,$/63%96"I'0-$9/&%'1,I'
!
!
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'
''''''''''' '

9"26)'+:;+5%<.6(7%)07"8+*%--'*('=+*$60(')+&.8+
'
7)2"/%69%"4'0232#0&-20'&..+20#/%."'."'#'"#/%."#,'<#3%3'%"'3/5)2"/3M'02#)%"233'6.0'2E,2#0"%"4'

%"'KC73'/#@23'%"/.'&."3%)20#/%."'"#/%."3'=%/-'#/',2#3/'6%?2'+5<,%&#/%."3'#")'#/',2#3/'6%?2'&%/#/%."3I'
!&&.0)%"4'/.'.50'0232#0&->'.",9'Gg'"#/%."3'.5/'.6'RO'$#/&-2)'/-%3'&.")%/%."'<5/'.",9'Q['.6'/-2$'
=202',%"@2)'#")'6.0$2)'?#0%.53'&.E#5/-.0'40.5+3I'_%4502'g')2+%&/3'/-2'"#/%."3'=-202'#5/-.03'
&.,,#<.0#/2I'(#,#93%#'#")'A#5)%'!0#<%#'#02'/-2'$.3/'+2035#3%?2'"#/%."3'%"'/20$3'.6'&.,,#<.0#/%.">'
#3'+20'/./#,',%"@'3/02"4/-':1BA;'?#,52I'A50+0%3%"4,9>'6%?2'&,53/203'6.0$2)a'

'
8,53/20'Q':Y2);a'!53/0#,%#>'8-%"#>'T20$#"9>'7")."23%#>'A.5/-'*.02#'#")'/-2'`A!'
8,53/20'G':T022";a'7")%#>'f.0)#">'L-%,%++%"23>'1#%=#"'#")'1-#%,#")'
8,53/20']':N,52;a'N#-0#%">'L#@%3/#"'#")'A#5)%'!0#<%#'
8,53/20'O':h2,,.=;a'N#"4,#)23->'70#"'#")'(#,#93%#'
8,53/20'd':L50+,2;a'C49+/'#")'/-2'`"%/2)'*%"4).$''
'
'!'
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!
!

!"#$%&'J)'H6&'03$+/%.'03A,$/63%96"I'9/,/$9'
!

>%0(+?')06.0"@'+,6(7%)0+
!&&.0)%"4'/.'/-2'&%/#/%."'3/5)9>'=-%&-'%"&,5)2)'#5/-.03'=%/-'#/',2#3/'/=.'+5<,%&#/%."3'#")'

/=.'&%/#/%."3>'D53/'dH'0232#0&-203'.5/'.6'QQOd'3#/%36%2)'/-2'&0%/20%.">'#")'.",9'GR'=202'02,#/2)I'
1#<,2'Q',%3/3'/-2'/.+'/2"'#5/-.03'=%/-'/-2'-%4-23/'&%/#/%."'?#,52I'( EBI'K5"4'%3'&,2#0,9'/-2'$.3/'
+2035#3%?2'#5/-.0I'1-%3'6%")%"4'%")%&#/23'/-#/>')23+%/2'2J/2"3%?2'0232#0&->'&.,,#<.0#/%."'#$."4'
0232#0&-203'%3'V5%/2'+..0I'X%/-'/=.'+5<,%&#/%."3>'(EBI'K5"4'%3'/-2'$.3/'+2035#3%?2'#5/-.0'=-2"'
/-2' "5$<20'.6'&%/#/%."3'#")'1BA'#02'&.$<%"2)>'&%/2)']OO'/%$23'#")'OG'#3'1BA'?#,52I''

'
'
'
'
'
'
'
'
'
'
'
'
'
'

!



 Journal of Learning for Development 11(1), 2024  
 

 

35 

 

H,?-&'()'=39/' : &%9$,9"K&'*$/63%9';,+4&8'?.'F"/,/"3+'

)&*+ ( !,$-.% ( /&01%#( 23$&$3.*( 456 (
2,%%1*$(
!77383&$3.*( 2.,*$%9(

O! /-')*!J #LG! B! @PP! PB! QR%,(3'%$!
S=(%3!<-')!
I'(:"&+(,6*!
<%(;%'T!

<%(;%'!

B! 94(,=*!UGVG! P! BBA! OC! QW"%X('!
I'(:"&+(,6*!
H-+,&%$(%T!

H-+,&%$(%!

@! J-&>=6*!YGLG! @! OZZ! Z! Q<"[%+!H\J!
I'(:"&+(,6*!
I'(,".!
9,%,"+T!

I9H !

P! /3&]-4*!JGMG! B! A@! OC! Q9%X%&6%!
I'(:"&+(,6*!
<-&X"6T!

<-&X"6!

Z! ^-$2%=%&*!_G! B! `` ! @! QH'X%&%!
I'(:"&+(,6*!
<-&X"6T!

<-&X"6!

a! _-*!<G! B! `@! O! QI'(:"&+(,6!
3?!7(&)('(%*!
I9HT !

I9H !

` ! J6X=%($"'X3*!
8G!

@! Z@! a! QI'(:"&+(,6!
3?!8',%&(3*!
1'+,(,-,"!3?!
<"5='3$3)6*!
S%'%.%T!

S%'%.%!

b! :%'!83+,:""'*!
cG!

B! ZB! a! QI'(:"&+(,6!
3?!8',%&(3!
1'+,(,-,"!3?!
<"5='3$3)6*!
S%'%.%T!

S%'%.%!

b! M$%63'"*!<GVGMG! B! ZB! a! QI'(:"&+(,6!
3?!8',%&(3*!
1'+,(,-,"!3?!
<"5='3$3)6*!
S%'%.%T!

S%'%.%!
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)&*+ ( !,$-.% ( /&01%#( 23$&$3.*( 456 (
2,%%1*$(
!77383&$3.*( 2.,*$%9(

A! d$%.(+*!SG! B! ZC! O! QM3&3-)=!3?!
J%'=%,,%'!
S344-'(,6!
S3$$")"*!<="!
^&%.-%,"!
S"',"&!S(,6!
I'(:"&+(,6!3?!
R";!_3&X*!
I9HT !

I9H !

OC! S="'*!_GSG! P! PO! C! QJ"(=3!
1'+,(,-,"!3?!
<"5='3$3)6*!
<%(;%'T!

<%(;%'!

'
>%0(+?')06.0"@'+?6#$"*.("%-0+
_0.$'/-2'][G'+5<,%&#/%."3'#"#,932)'."'/-2'<#3%3'.6'#'$%"%$5$'QH'&%/#/%."3'."'#').&5$2"/>'.",9''
[H'+#+203'$2/'/-2'&0%/20%#'#")'.5/'.6'=-%&-'.",9']g'+#+203'=202'&.""2&/2)'/.'2#&-'./-20I'1#<,2'G'
,%3/3'/-2'/.+'/2"'$.3/'%$+#&/65,'+5<,%&#/%."3I'1-2'$.3/'.6/2"'026202"&2)':]OO'/%$23;'+#+20'."'2E
,2#0"%"4'02#)%"233'#$."4'3/5)2"/3'#/'KC73'=#3'."2'<9'K5"4'2/'#,I'/%/,2)'B2#0"20'02#)%"233'6.0'
.",%"2',2#0"%"4a'A&#,2')2?2,.+$2"/'#")'3/5)2"/'+20&2+/%."3>'+5<,%3-2)'%"'/-2'D.50"#,'01234/.$%'
"*+'5+46"/&1*'%"'GHQHI'1-2'3/5)9'-%4-,%4-/3'/-2'02,2?#"&2'.6'32,6E0245,#/%.">'$./%?#/%."'#")'
/2&-".,.49'3@%,,3'%"')2/20$%"%"4'3/5)2"/'02#)%"233'6.0'.",%"2',2#0"%"4I'1-2'3&#,2')2?2,.+2)'%"'
/-%3'3/5)9'&#"'<2'532)'/.'#33233'3/5)2"/'02#)%"233'6.0'.",%"2',2#0"%"4'#")'/.'%)2"/%69'#02#3'=-202'
3/5)2"/3'$#9'"22)'35++.0/I'A$%/-'2/'#,I>'=-.'+5<,%3-2)'/-2'+#+203'B2#0"%"4'+026202"&23'#")'
02#)%"233'6.0'.",%"2',2#0"%"4'%"'GHHd>'%"'/-2'D.50"#,'5+46"/&1*"7'8%)6#1719)':&%/2)'UO'/%$23;'#")'
1.=#0)3'%)2"/%69%"4'6#&/.03'5")20,9%"4'02#)%"233'6.0'.",%"2',2#0"%"4a'!"'2J+,.0#/.09'3/5)9>'
3/..)'#/'/-2'32&.")'#")'6%6/-'+.3%/%."'#$."4'/-2'/.+'QH'#5/-.03'%"'/-2'D.50"#,':*/.$*"/&1*"7'
;14$*"7'1<'8#)/1$.2.+&"/&1*'%"'GHH]I'1-2'2J+,.0#/.09'3/5)9'%)2"/%6%2)'32?20#,'@29'6#&/.03'/-#/'
&."/0%<5/2)'/.'3/5)2"/'02#)%"233>'%"&,5)%"4'32,6E0245,#/%.">'$./%?#/%.">'#")'/2&-".,.49'3@%,,3I'
N./-'3/5)%23'+0.?%)2'%$+.0/#"/'%"3%4-/3'%"/.'/-2'6#&/.03'/-#/'&."/0%<5/2'/.'3/5)2"/'35&&233'%"'
.",%"2',2#0"%"4'2"?%0."$2"/3I'1-2'6%")%"43'.6'/-232'3/5)%23'&#"'<2'532)'/.'%"6.0$'/-2'
)2?2,.+$2"/'.6'35++.0/'#")'023.50&23'6.0'3/5)2"/3'=-.'#02'/0#"3%/%."%"4'/.'.",%"2',2#0"%"4I'
K.=2?20>'/-202'#02'/=.'K./'L#+203>'."2'<9'8-5"4'2/'#,I':GHGH;>'&%/2)'QG]'/%$23>'#")'0#"@2)'
/-%0)>'P",%"2',2#0"%"4'02#)%"233'#$."4'5"%?203%/9'3/5)2"/3'%"'(#,#93%#'#$%)3/'8.?%)EQ[>'#")'/-2'
./-20'<9'*-#"'2/'#,I>':GHGQ;>'0#"@2)'32?2"/->'A/5)2"/3M'+20&2+/%."'/.=#0)3'2E,2#0"%"4')50%"4'
8.?%)EQ['+#")2$%&'%"'7")%#a'!"'2$+%0%&#,'3/5)9>'&%/2)'d['/%$23>'#")'0#"@2)'2%4-/-I'
'
'
'
'
'

'
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H,?-&'>)'=39/':&%9$,9"K&':$?-"0,/"3+9''

)&*+ ( !,$-.% ( /&01%#( :1&%( 23$&$3.*( 456 (

O! /-')*!J #LG! QL"%&'"&!&"%.('"++!?3&!3'$('"!$"%&'(')e!95%$"!
.":"$3>4"',!%'.!+,-."',!>"&5">,(3'+T !

BCOC! @P@! BZ!

B! 94(,=*!UGVG!
Q<3;%&.+!(."',(?6(')!?%5,3&+!-'."&$6(')!
&"%.('"++!?3&!3'$('"!$"%&'(')e!H'!"[>$3&%,3&6!
+,-.6T!

BCC@! OB!̀ OP!

@! S=-')*!0G! Q8'$('"!$"%&'(')!&"%.('"++!%43')!-'(:"&+(,6!
+,-."',+!('!J%$%6+(%!%4(.+,!S3:(.#OAT!

BCBC! OB@! @!

P! 1$)%]*!/G! QH!+'%>+=3,!3?!3'$('"!$"%&'"&+e!"#c"%.('"++*!"#
9%,(+?%5,(3'!%'.!"[>"5,%,(3'+T! BCOZ! `a! P!

Z! 94(,=*!UGVG!
QL"%&'(')!>&"?"&"'5"+!%'.!&"%.('"++!?3&!3'$('"!
$"%&'(')T! BCCZ! `P! OO!

a! Y(4*!/GVG!
Q<="!&3$"+!3?!%5%."4(5!"')%)"4"',!%'.!.()(,%$!
&"%.('"++!('!+,-."',+f!%5=(":"4"',+!('!-'(:"&+(,6!
"#$"%&'(')!"':(&3'4"',+T !

BCOA! aO! O!

` ! Y=%'*!JGHG!
Q9,-."',+D!>"&5">,(3'!,3;%&.+!"#$"%&'(')!.-&(')!
S3:(. #OA!>%'."4(5!('!1'.(%e!H'!"4>(&(5%$!
+,-.6T!

BCBO! ZA! C!

b!
_-!<G*!\!
c(5=%&.+3'*!
VGSG!

QH'!"[>$3&%,3&6!?%5,3&!%'%$6+(+!%'.!&"$(%2($(,6!
%'%$6+(+!3?!,="!+,-."',!3'$('"!$"%&'(')!&"%.('"++!
E98LcF!('+,&-4"',T !

BCOZ! ZB! C!

b!
W"4(&!
Y%64%X*!gG!

Qc"$%,(3'+=(>!2",;""'!3'$('"!$"%&'(')!&"%.('"++!
%'.!+,&-5,-&"!%'.!(',"&%5,(3'!3?!3'$('"!$"%&'(')!
+,-."',+T !

BCO@! ZB! a!

A! 04"$6%'3:%*!
RG!

Q1',&3.-5(')!%!$"%&'(')!4%'%)"4"',!+6+,"4!%,!%!
c -++(%'!-'(:"&+(,6e!9,-."',+K!%'.!,"%5="&+K!
>"&5">,(3'+T!

BCOP! Pb! C!

OC! H+(&6*!JGHG! QW"',%$!+,-."',+K!>"&5">,(3'+!3?!%'!3'$('"!
$"%&'(')T!

BCO!̀ P`! C!

!
'

>%0(+?')06.0"@'+A%6)-.$0++
!'<%<,%.$2/0%&'3/5)9'=#3'+206.0$2)'/.'%)2"/%69'/-2',2#)%"4'+5<,%&#/%."'/-#/'&.")5&/2)'0232#0&-'
."'3/5)2"/'+02+#02)"233'6.0'2E,2#0"%"4'%"'-%4-20'2)5&#/%."'%"3/%/5/%."3I'P5/'.6'GUR'
D.50"#,3k+5<,%3-203>'.",9'OU'+0.)5&2)'#/',2#3/'QH'#0/%&,23'."'/-2'35<D2&/'<2/=22"'GHH]'#")'GHGGI'
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P",9']Q'.6'/-2'OU'D.50"#,3'=202'02,#/2)'/.'2#&-'./-20I'1-2'0235,/3'#02'35$$#0%32)'%"'1#<,2']>'
=-%&-'3-.=3'/-2'/.+'/2"'D.50"#,3'=%/-'/-2'-%4-23/'"5$<20'.6'&%/#/%."3I'1-2'D.50"#,'=%/-'/-2'$.3/'
&%/#/%."3'=#3'01234/.$%'"*+'5+46"/&1*>'=-%&-'+5<,%3-2)'/-022'#0/%&,23'#")'4./']U['&%/#/%."3I'

'
H,?-&'E)'=39/':&%9$,9"K&'L3$%+,-9'

) &*+( ;.,%*&8( 23$&$3.*( /&01%#( 456 (

<(4*%+,-."&()/0')1'-2/.3%05 ) @`A! @! BZ!

=(41'-2/.3%0)/0')607%&+/.3%0)8"290%:%;3"(5) OZb! b! B!

>(460."&0/.3%0/:)<"=3"$)%7)<"("/&29)30)>,"0)/0')
?3(./02")@"/&030;5)

O@b! P! a!

?(4A(3/0)B%-&0/:)%7)C03="&(3.#)1'-2/.3%05) OB@! B! @!

@(4>0:30")@"/&030;)B%-&0/:5) OOP! Z! a!

A(460."&0/.3%0/:)B%-&0/:)%7)1'-2/.3%0/:)8"290%:%;#)30)
D3;9"&)1'-2/.3%05)

Aa! @! Z!

B(4!-&/+)E")-#;-:/+/'/)1;3.3+)F3:3+:"&35 ) A@! B! b!

C(4G-(./30/H3:3.#)IG$3.J"&:/0'K5) aa! @! C!

D(4A-(.&/:/(3/0)B%-&0/:)%7)1'-2/.3%0/:)8"290%:%;#5) ZZ! B! O!

E( 4F&3.3(9)B%-&0/:)%7)1'-2/.3%0/:)8"290%:%;#5) PA! @! C!

!
>%0(+?')06.0"@'+5%6-()"'0+
!'&%/#/%."'#"#,93%3'=#3'&#00%2)'.5/'/#@%"4'%"/.'#&&.5"/'/-2'V5#"/%/9'.6'&%/#/%."3'%"'.0)20'/.'
)2/20$%"2'/-2'$.3/'3%4"%6%&#"/'"#/%."'%"'/-2'0232#0&-'."'3/5)2"/3M'02#)%"233'6.0'2E,2#0"%"4I'P",9'
Gg'.6'/-2'RO'"#/%."3'-#?2'+5<,%3-2)'#/',2#3/'6%?2'+#+203>'02&2%?2)'#/',2#3/'6%?2'&%/#/%."3>'#")'#02'
02,#/2)'/.'#/',2#3/'GO'./-20'"#/%."3I'1#<,2'O',%3/3'/-2'/.+'QH'"#/%."3'=%/-'/-2'402#/23/'"5$<20'.6'
&%/#/%."3'/-#/'#02'$.3/'+02+#02)'6.0'2E,2#0"%"4I''

'
'
'
'
'
'
'
'
'
'
'
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H,?-&'G)'=39/':&%9$,9"K&'F3$+/%"&9'3+'7/$8&+/9@';&,8"+&99'53%'&AM&,%+"+#'"+'BC<9''

)&*+ ( 2.,*$%31#( /&01%#( 23$&$3.*( 456 ( F.#$(/%.G,'$3H1(!'&G1I3'(J*#$3$,$3.*(

O! I'(,".!9,%,"+ ! @b! PBb! Zb! <"[%+!H\J!I'(:"&+(,6 !%'. !
I'(:"&+(,6!3?!/3-+,3' #W3;',3;' !

B! <%(;%'! O@! PCb! `a! U&3:(."'5"!I'(:"&+(,6 !%'. !
R%,(3'%$!S=(%3!<-')!I'(:"&+(,6!

@! H-+,&%$(%! OA! @ZZ! Z`! W"%X('!I '(:"&+(,6!

@! J%$%6+(%! PB! @ZZ! @A! I'(:"&+(,(!<"X'3$3)(!J%&%!I1<J!

P! <-&X"6! BO! @O@! ab! H'X%&%!I'(:"&+(,6!

Z! 9%-.(!H&%2(%! BZ! BZA! BA! 9%-.(!0$"5,&3'(5!I'(:"&+(,6!

a! c-++(%'!
h"."&%,(3'!

@C! OZb! C! R%,(3'%$!c"+"%&5=!I'(:"&+(,6!

` ! 93-,=!Y3&"%! ` ! OZZ! BP! S=-') #H')!I'(:"&+(,6 !

b! 93-,=!H?&(5%! OO! OOZ! BC! I'(:"&+(,6!3?!Y;%g-$- #R%,%$!

A! 1'.(%! O@! OCO! b! V%4(%!J($$(%!1+$%4(%!

OC! I'(,".!
Y(').34 !

OO! Aa! P! I'(:"&+(,6!3?!L"(5"+,"&!

'
>%0(+?')06.0"@'+B-"@')0"("'0+
8%/#/%."'#"#,93%3'=#3')."2'."'/-2'UUH'5"%?203%/%23'/.')2/20$%"2'=-%&-'."2'-#)'/-2'$.3/'
%"6,52"&2'=-2"'%/'&#$2'/.'+02+#0%"4'3/5)2"/3'6.0'2E,2#0"%"4I'A%"&2'/-202'=202"l/'$#"9'+#+203'%"'
/-%3'35<D2&/'.?20#,,>'%"3/%/5/%."3'=%/-'#/',2#3/'."2'+5<,%3-2)').&5$2"/'=202'/#@2"'%"/.'#&&.5"/I'
K.=2?20>'/.'+02320?2'/-2'V5#,%/9'.6'/-2'0232#0&->'%"3/%/5/%."3'#,3.'-#)'/.'<2'$2"/%."2)'#/',2#3/'/2"'
/%$23I'1#<,2'd',%3/3'/-2'/.+'/2"'%$+.0/#"/'&.,,2423'=%/-'/-2'$.3/'&%/#/%."3I'1=.'1#%=#"232'
5"%?203%/%23>'L0.?%)2"&2'`"%?203%/9'#")'^#/%."#,'8-%#.'15"4'`"%?203%/9>'/..@'/-2'/.+'3+./I'1-202'
=#3'$%"%$#,'5"%?203%/9E/. E5"%?203%/9'&..+20#/%."I''
'
'
'
'
'
'
'
'

'
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H,?-&'N)'=39/':&%9$,9"K&'O+"K&%9"/"&9'3+'7/$8&+/9@';&,8"+&99'53%'&AM&,%+"+#'"+'BC<9'

)&*+ ( K*3H1%#3$31#( 2.,*$%31#( /&01%#( 23$&$3.*( 456 (

O! U&3:(."'5"!I'(:"&+(,6*!<%(;%' ! <%(;%'! O! @P@! ZO!

O! R%,(3'%$!S=(%3!<-')!I'(:"&+(,6*!<%(;%'! <%(;%'! O! @P@! ZO!

B! W"%X('!I'(:"&+(,6*!H-+,&%$(%! H-+,&%$(%! O! OB!̀ B`!

B! <"[%+!H\J!I'(:"&+(,6*!I'(,".!9,%,"+ ! I9H ! O! OB!̀ B`!

B! I'(:"&+(,6!3?!/3-+,3' #W3;',3;'*!I'(,".!
9,%,"+!

I9H ! O! OB!̀ B`!

@! I'(:"&+(,(!<"X'3$3)(!J%&%!I1<J*!J%$%6+(%! J%$%6+(%! O! OB@! ` !

P! W"%X('!I'(:"&+(,6*!H-+,&%$(%! H-+,&%$(%! B! OCB! BB!

Z! H'X%&%!I'(:"&+(,6*!<-&X"6! <-&X"6! O! a! ` !

a! I'(:"&+(,6!3?!7(&)('(%*!I'(,".!9,%,"+! I9H ! B! `@! O!

` ! S=-') #%')!I'(:"&+(,6*!9"3-$*!93-,=!Y3&"%! 93-,=!
Y3&"%!

O! aO! B!

b! 9%-.(!0$"5,&3'(5!I'(:"&+(,6*!&(6%.=*!9%-.(!
H&%2(%!

9%-.(!
H&%2(%!

O! ZA! C!

b! V%4(%!J($$(%!1+$%4(%*!R";!W"$=(*!1'.(%! 1'.(%! O! ZA! C!

A! 9%X%&6%!I'(:"&+(,6*!<-&X"6! <-&X"6! O! ZB! OB!

A! U-&.-"! I'(:"&+(,6*!I'(,".!9,%,"+ ! I9H ! O! ZB! C!

OC! R%,(3'%$!c"+"%&5=!I'(:"&+(,6*!/()="&!95=33$!3?!
053'34(5+!E/90F*!c-++(%'!h"."&%,(3'!

c-++(%! O! Pb! C!

'
C'/D%)=0+,-.$/0"0+.-=+'!E'.)-"-2+F)'-=+F%8"*0+
!"'#"#,93%3'.6'][G'0232#0&-'+#+203'."'3/5)2"/3M'+02+#02)"233'6.0'2E,2#0"%"4'#/'5"%?203%/%23'
02?2#,2)'#'/./#,'.6'GHQd'@29=.0)3I'1-2'&.E.&&5002"&2'2J#$%"#/%."'3-.=2)'/-#/'.",9'QQ['
@29=.0)3'#++2#02)'602V52"/,9>'=%/-'#'$%"%$5$'602V52"&9'.6'6%?2I'1#<,2'g'+0232"/3'/-2'/.+'QH'
@29=.0)3'/-#/'#++2#02)'602V52"/,9'%"'/-2'#"#,932)'#0/%&,23I'
'
'
'
'

'
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H,?-&'J)'H3I'(P'=39/'!%&Q$&+/-.'*II&,%&8'R&.23%89'

)&*+ ( L19M.%G#( N.O(.7(P'',%%1*'1#(

O! "#$"%&'(')! BBA!

B! 9,-."',+ ! OPA!

@! 8'$('"!L"%&'(') ! A@!

P! <"%5=(')! ZO!

P! /()="&! 0.-5%,(3'! ZO!

Z! L"%&'(')!96+,"4+! PA!

a! 0.-5%,(3'! P`!

a! 0')('""&(')!0.-5%,(3' ! P`!

` ! S3:(. #OA! P@!

b! c"%.('"++! @A!

A! 9-&:"6+! @!̀

OC! 0.-5%,(3'!S34>-,(') ! @P!

'
1-2'@29=.0)'&.E.&&5002"&2'#"#,93%3'0235,/3'#02'?%35#,%32)'%"'_%4502'U>'3-.=%"4'/-2'/02")3'

%"'0232#0&-'35<D2&/3'60.$'GHQg'/.'GHGQ':Pm/50@'F'!9#mE!,@#9#>'GHGQ;I'_%4502'U'&#"'<2')%?%)2)'
%"/.'/-022'&,53/203>'=-%&-'%3'+0232"/2)'%"'1#<,2'UI'
'
H,?-&'S)'F-$9/&%9'!3%1&8'T,9&8'3+'R&.23%89'

28,#$1%#( L19M.%G#(

S$-+,"&!3'"!EBCOa#BCO`F!
H>>&3%5=!,3;%&.+!"#$"%&'(')!

.(+,%'5"!".-5%,(3'*!+-&:"6+*!,"%5=(')*!432($"!$"%&'(')*!53$$")"!
+,-."',+*!('?3&4%,(3'!+6+,"4*!(',"&'",*!%'.!,"5='3$3)6!

S$-+,"&!<;3!EBCOb#BCOAF!
H.3>,(3'!3?!"#$"%&'(')!

"#$"%&'(')*!+,-."',+*!"')('""&(')!+,-."',+*!".-5%,(3'!534>-,(')*!
$"%&'(')!+6+,"4*!534>-,"&#%(.".!('+,&-5,(3'*!%.3>,(3'*!%'.!&"%.('"++!

S$-+,"&!<=&""!EBCBC#BCBOF!
H.N-+,4"',!%'.!%.3>,(3'!3?!
"#$"%&'(')!.-&(')!,="!S3:(. #
OA!>%'."4(5G!!

S3:(. #OA!%'.!>%'."4(5*!3'$('"!$"%&'(')*!3'$('"!,"%5=(')*!-'(:"&+(,6!
+,-."',+*!2$"'.".!$"%&'(')*!3'$('"!$"%&'(')!&"%.('"++*!,"5='3$3)6!
&"%.('"++*!+"$?#&")-$%,".!$"%&'(')*!43,(:%,(3'*!+,-."',!%,,(,-."*!
=-4%'*!.()(,%$!,"5='3$3)("+*!+35(%$!4".(%*!%'.!>"&+3''"$!,&%('(')!
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!
!

!"#$%&'S)'UK&%-,.'K"9$,-"9,/"3+'1,I'35'4&.23%89',003%8"+#'/3'.&,%'
'
^./#<,9>'%"'02&2"/'92#03':GHGHEGHGQ;>'/20$3',%@2'8.?%)EQ['#")'+#")2$%&'-#?2'<2&.$2'

+0.$%"2"/':8,53/20'1-022'.6'1#<,2'U;I'1-%3'026,2&/3'0232#0&-203M'%"&02#32)'%"/2023/'%"'8.?%)EQ[M3'
%"6,52"&2'."'2E,2#0"%"4I'1-%3'%3>'%"'6#&/>'35++.0/2)'<9'/-2'3/5)%23'.6'8-5"4'#")'(#/-2=':GHGH;S'
*-#"'2/'#,I':GHGQ;S'Y#6%V52'2/'#,I':GHGQ;S'^#330'2/'#,I:GHGH;S'T.2,'2/'#,I':GHGG;>'#")'/-2'./-20'QOH'
.5/'.6'][G'+5<,%3-2)'+5<,%&#/%."3'%"&,5)2)'%"'/-%3'#"#,93%3'/-#/'&."3%)203'-.='8.?%)EQ['-#3'
#662&/2)'/-2',2#0"203M',%?23I''

'
5$60(')+,-.$/0"0++

N%<,%.40#+-%&'&.5+,%"4'.6').&5$2"/3':322'_%4502'R;'%3'2$+,.92)'/.'62/&-'.5/'/-2'&,53/203'
3.'/-#/'#'&,2#0'+%&/502'.6'0232#0&-'/-2$23'&#"'<2'%)2"/%6%2)'#")'65/502')%02&/%."3'3.54-/'.5/'
:Z."/-5'2/'#,I>'GHGQ;I'

'
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!
!

!"#$%&'V)'T"?-"3#%,I6"0'03$I-"+#'35',%/"0-&9'53%'0-$9/&%',+,-.9"9'
'

"#$%&'(!)!*+',-.!/'(0'1&234!54,!"65##'47'%!!
1-2',%/20#/502'02?%2='+0232"/3'?#,5#<,2'%"3%4-/3'%"/.')%66202"/'6#&2/3'.6'<,2")2)',2#0"%"4>'2E
,2#0"%"4>'$.<%,2',2#0"%"4>'#")')%4%/#,'2)5&#/%."'02#)%"233I'X."4'2/'#,I':GHQO;'2$+-#3%32'3/0."4'
35++.0/'6.0'6#&2E/. E6#&2')2,%?209'$2/-.)3I'C$2,9#".?#'#")'W.0."%"#':GHQO;'02?2#,'/-#/'<./-'
/2#&-203'#")'3/5)2"/3'+20&2%?2'/-2'B2#0"%"4'(#"#42$2"/'A93/2$':B(A;'#3'5320E60%2"),9>'<5/'
#,3.'/2#&-203'&."3%)20'%/'/%$2E&."35$%"4I'7,4#m'#")'Tn,<#-#0':GHQd;'%)2"/%69'#&&233%<%,%/9'#")'
%")%?%)5#,'023+."3%<%,%/%23'#3'%"6,52"/%#,'6#&/.03'%"'&-..3%"4'2E,2#0"%"4>'=-%,2'/2&-"%&#,'%33523'#")'
2?#,5#/%."'%$+#&/')%33#/%36#&/%."I'A-.065mm#$#"'#")'!,-5332%"':GHQg;')2$."3/0#/2)'/-#/'-%4-20'
2)5&#/%."',2#0"203'#02'+02+#02)'/.'2$<0#&2'$.<%,2',2#0"%"4>'=%/-'+206.0$#"&2'2J+2&/#"&9'#")'
266.0/'2J+2&/#"&9'+,#9%"4'3%4"%6%&#"/'0.,23I'8-#@#'#")'T.?2")20':GHQU;'-%4-,%4-/2)'+.3%/%?2'
+20&2+/%."3'.6'$.<%,2',2#0"%"4'#$."4'^%420%#"'&.,,242'3/5)2"/3I'!<)5,,#-'#")'1.9&#"':GHQR;'
#")'*n32,'2/'#,I':GHGH;'%)2"/%6%2)'<#00%203'/.'2E,2#0"%"4'%$+,2$2"/#/%."'%"')2?2,.+%"4'&.5"/0%23>'
2"&.$+#33%"4'/2&-".,.49'%"60#3/05&/502>'-5$#"'023.50&23>'2)5&#/%."#,'&."/2"/>'#)$%"%3/0#/%?2'
+.,%&%23'#")'&5,/50#,'6#&/.03I'B2."/92?#':GHQR;'0#%32)'&."&20"3'#<.5/'%"/20#&/%."'V5#,%/9'#")'
/2&-".,.4%&#,'%"60#3/05&/502'%"'.",%"2',2#0"%"4I'(..0/-9'2/'#,I':GHQ[;'5")203&.02)'/-2'%$+#&/'.6'
-#<%/3'."'#&&.5"/%"4'3/5)2"/3M'%"/2"/%."'/.'#).+/'$.<%,2',2#0"%"4I'^#330'2/'#,I':GHGH;'5"&.?202)'
?#0%#/%."3'%"'02#)%"233'<#32)'."'+-93%&#,>'2"?%0."$2"/#,>'#")'+39&-.,.4%&#,'6#&/.03I'*n32,'2/'#,I'
:GHGH;'02?2#,2)')%3+#0%/%23'%"'&."6%)2"&2',2?2,3'<2/=22"'T20$#"'#")'`A'3/5)2"/3>'+./2"/%#,,9'
)52'/.'&5,/50#,')%33%$%,#0%/%23I'!0/-50Ê9#0@.'2/'#,I':GHGH;'-%4-,%4-/2)'3/5)2"/3M'+02+#02)"233'/.'
2$+,.9')%4%/#,',2#0"%"4'$#/20%#,3>'+#0/%&5,#0,9'/-0.54-'+203."#,'3$#0/+-."23I'*-#"'2/'#,I':GHGQ;'
#66%0$2)'3/5)2"/3M'+.3%/%?2'+20&2+/%."'#")'#&&2+/#"&2'.6'2E,2#0"%"4'%"'7")%#I'Y#6%22'F'!<<#3%#"E
^#4-"2-':GHGQ;'&."&,5)2)'/-#/'+20&2%?2)'2"D.9$2"/')%)'"./'3%4"%6%&#"/,9'%"6,52"&2'2E,2#0"%"4'
#&&2+/#"&2'#")'02#)%"233'#$."4',#"45#42',2#0"203I'1-232'6%")%"43'+0.?%)2'?#,5#<,2'%"3%4-/3'%"/.'
/-2'2662&/%?2"233>'#&&2+/#"&2'#")'02#)%"233'.6')%?2032')%4%/#,'2)5&#/%."'#++0.#&-23>'.6620%"4'
%$+,%&#/%."3'6.0'2)5&#/%."#,'%"3/%/5/%."3'#")'+.,%&9$#@203I'

'
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"#$%&'(!8!*9(''4-.!:05#'!;'<'#31='4&!54,!>5#2,5&234!
7"'&."&,53%.">'$5,/%+,2'3/5)%23'+0.?%)2'?#,5#<,2'%"3%4-/3'%"/.'6#&/.03'#33.&%#/2)'=%/-'02#)%"233'
6.0'.",%"2',2#0"%"4'#")'/-2'2662&/%?2"233'.6'02,#/2)'350?293I'1-2'(&W#9'Y2#)%"233'6.0'P",%"2'
B2#0"%"4'V523/%.""#%02')2$."3/0#/23'&."3%3/2"/'6#&/.0'3/05&/502'#")'02,%#<%,%/9>'%")%&#/%"4'%/3'
+./2"/%#,'6.0'#33233%"4'3/5)2"/')%3+.3%/%."3'#")'+026202"&23'%"'.",%"2',2#0"%"4':A$%/-'2/'#,I>'
GHH];I'1-2'P",%"2'B2#0"%"4'Y2#)%"233'A&#,2':PBYA;'&#+/5023'?#0%.53')%$2"3%."3'.6'#//%/5)23'
#")'<2-#?%.503>'2$+-#3%3%"4'/-2'%$+.0/#"&2'.6',2#0"20'02#)%"233'%"'.",%"2'2)5&#/%."':K5"4'2/'
#,I>'GHQH;I'1%"/.M3'$.)2,'%)2"/%6%23'%"/20"#,'6#&/.03',%@2'#&#)2$%&'#")'3.&%#,'%"/240#/%.">'4.#,'
&.$$%/$2"/>'%"3/%/5/%."#,'&.$$%/$2"/'#")',2#0"%"4'&.$$5"%/9'#3'+02)%&/.03'.6'3/5)2"/'
02/2"/%."':h5'F'Y%&-#0)3.">'GHQd;I'1-2'APBY'$.)2,'2$+-#3%323'3.&%#,>'&.$$5"%&#/%.">'#")'
/2&-"%&#,'&.$+2/2"&%23'#3'?%/#,'6.0'$2#350%"4'3/5)2"/'02#)%"233'%"'.",%"2',2#0"%"4':h5>'GHQR;I'
K.=2?20>'650/-20'?#,%)#/%."'#")'026%"2$2"/'.6'/-232'350?293'#02'&05&%#,'/.'2"3502'/-2%0'+02)%&/%?2'
?#,%)%/9'%"'%)2"/%69%"4'#/E0%3@'3/5)2"/3'%"'/-2'.",%"2'2"?%0."$2"/':X,#)%3'F'A#$52,3>'GHQg;I'
_5/502'0232#0&-'3-.5,)'2J+,.02'/-2'6#&/.03'%"6,52"&%"4'.",%"2'3/5)2"/'.5/&.$23'#")'&.,,242'
+0.40233%."'/.'35++.0/'2?%)2"&2E<#32)')2&%3%."E$#@%"4':X,#)%3'F'A#$52,3>'GHQg;I'1-2'APBY'
%"3/05$2"/'+0.?%)23'#'02,%#<,2'$2#3502'.6'3/5)2"/3M'&.$+2/2"&%23'%"'.",%"2',2#0"%"4>'<2"26%/%"4'
0232#0&-203'#")'+0#&/%/%."203'%"'-%4-20'2)5&#/%."':h5>'GHQR;I'T2")20>')24022',2?2,'#")'#&&233'/.'
/2&-".,.49'&."/0%<5/2'/.'?#0%#/%."3'%"'3/5)2"/'02#)%"233'#")'3#/%36#&/%."'=%/-'.",%"2',2#0"%"4'
2J+20%2"&23':8-5"4'2/'#,I>'GHGH;I'(./%?#/%."'#")'#&#)2$%&'3/0233'#02'3%4"%6%&#"/'+02)%&/.03'.6'
32,6E)%02&/2)',2#0"%"4'02#)%"233>'=-%,2'#42'-#3',%$%/2)'%"6,52"&2'#$."4'.",%"2'&.,,242'3/5)2"/3'
:K2.'F'K#"> 'GHQR;I'_50/-20$.02>')%3+#0%/%23'%"'32,6E266%&#&9'#")'02#)%"233')%$2"3%."3'#02'
.<320?2)'#$."4'B7A'3/5)2"/3'<#32)'."'42")20>')24022',2?2,>'#42'#")'40#)23':Y#6%V52'2/'#,I>'
GHGQ;I'1-232'6%")%"43'5")203&.02'/-2'&.$+,2J%/9'.6'.",%"2',2#0"%"4'02#)%"233'#")'/-2'."4.%"4'
"22)'6.0'0232#0&-'#")'026%"2$2"/'.6'#33233$2"/'$2#35023I'

'
"#$%&'(!?!*@#$'-.!;272&5#!"3=1'&'402'%!
1-%3',%/20#/502'02?%2='2J#$%"2)'/-2')%4%/#,'&.$+2/2"&%23'.6'5"%?203%/9'3/5)2"/3'#")'+0.6233.03'
6.0'.",%"2',2#0"%"4>'#3'=2,,'#3'/-2'532'.6')%4%/#,'/2&-".,.4%23'%"'-%4-20'2)5&#/%."'/2#&-%"4I''
N,#9."2>'(9@-#%,2"@.>'?#"'P.3/?22"'2/'#,I':GHQR;'350?292)'/-2')%4%/#,'&.$+2/2"&%23'.6'
5"%?203%/9'3/5)2"/3'#")'+0.6233.03'%"'`@0#%"2'6.0'65,,9'.",%"2'&.,,#<.0#/%?2',2#0"%"4>'6%")%"4'/-#/'
=-%,2'3/5)2"/3'+.33233'3.$2')%4%/#,'3@%,,3>'/-29',#&@2)'/-2'"2&233#09'&.$+2/2"&%23'/.'65,,9'
2"4#42'%"'.",%"2'&.,,#<.0#/%?2',2#0"%"4I'N,#9."2>'(9@-#%,2"@.>'*#?/#0#)m2'2/'#,I':GHQR;'650/-20'
+0.6%,2)'/-2')%4%/#,'02#)%"233'.6'-%4-20'2)5&#/%."'3/5)2"/3'6.0'/0#"36.0$#/%?2'.",%"2',2#0"%"4'%"'
/-2'+.3/EA.?%2/'"#/%."3'.6'T2.04%#'#")'`@0#%"2>'-%4-,%4-/%"4'/-2'"22)'6.0'%"3/%/5/%."3'/.'&."3%)20'
,2#0"203M'/2&-".,.4%&#,>'3.&%#,>'#")'&5,/50#,'<#&@40.5")3'=-2"')23%4"%"4'.",%"2',2#0"%"4'
2"?%0."$2"/3I'10.<2&'F'A/#0&%&':GHQd;'2J+,.02)'/-2')2?2,.+$2"/'.6'"503%"4'2/-%&#,'
&.$+2/2"&%23'.",%"2'?20353'/-2'/0#)%/%."#,'&,#330..$>'6%")%"4'/-#/'3/5)2"/3M')%4%/#,'&.$+2/2"&%23'
#02'%$+.0/#"/'6.0'2662&/%?2'.",%"2',2#0"%"4'#")'2/-%&#,'&.$+2/2"&2')2?2,.+$2"/I'1%20"#"':GHQd;'
%"?23/%4#/2)'/-2'&5002"/'#")'65/502'5323'.6')%4%/#,'?%)2.'%"'5"%?203%/9'/2#&-%"4>'2$+-#3%3%"4'/-2'
"22)'6.0'2)5&#/.03'/.'5")203/#")')%4%/#,',%/20#&9'#")'/.'#,%4"')%4%/#,'/2&-".,.4%23'=%/-'
+2)#4.4%&#,'4.#,3I'1-232'3/5)%23'-%4-,%4-/'/-2'%$+.0/#"&2'.6')%4%/#,'&.$+2/2"&%23'6.0'35&&23365,'
.",%"2',2#0"%"4'#")'/2#&-%"4>'#")'354423/'/-2'"22)'6.0'2)5&#/.03'/.'&."3%)20',2#0"203M'
<#&@40.5")3'#")'+2)#4.4%&#,'4.#,3'=-2"')23%4"%"4')%4%/#,',2#0"%"4'2"?%0."$2"/3I'
'
'

'
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"#$%&'(!A!*B'##3C-.!;272&5#!+'5,24'%%!
1-%3',%/20#/502'02?%2='2J#$%"23'/-2'02#)%"233'.6',2#0"203'6.0')%4%/#,',2#0"%"4'2"?%0."$2"/3>'
6.&53%"4'."'/-2'&-#,,2"423'#")'.++.0/5"%/%23'+0232"/2)'<9']Z'?%0/5#,'2"?%0."$2"/3>'2E,2#0"%"4>'
#")'/-2'532'.6'"2='$2)%#'%"'/2#&-20'/0#%"%"4I'X..)'F'K.+@%"3':GHHR;'6.5")'/-#/'=-%,2'
<53%"23323'#02'02#)9'6.0']Z'?%0/5#,',2#0"%"4>'3/5)2"/3'$#9'"./'-#?2'<22"'#)2V5#/2,9'+02+#02)'6.0'
/-2'&-#"423'%/'<0.54-/I'Y#/50%'2/'#,I':GHQQ;'2$+-#3%32)'/-#/'=-%,2'L#&%6%&'73,#")',2#0"203'-#)'
#&&233'/.'/2&-".,.49>'/-29',#&@2)'/-2'"2&233#09'3@%,,3'#")'2J+20%2"&2'/.'2662&/%?2,9'5/%,%32'%/'6.0'
,2#0"%"4I'(2-0#"'2/'#,I':GHQU;'&."&,5)2)'/-#/'f#+#"232')%4%/#,'"#/%?23'-#)'-%4-',2?2,3'.6'#&&233'
/.'/2&-".,.49'<5/',#&@2)'/-2')%4%/#,',%/20#&9'3@%,,3'"2&233#09'6.0'2662&/%?2'2E,2#0"%"4I'_%"#,,9>'
1.$&m9@'2/'#,I':GHQU;'354423/2)'/-#/'/-2'602V52"&9'#")'V5#,%/9'.6'53%"4'781'%"'/-2')%)#&/%&'
+0.&233'#")'4#%"%"4'2J+20%2"&2')2/20$%"2)'/2#&-203M'02#)%"233'/.'%$+,2$2"/'%"".?#/%?2'
$2/-.).,.4%&#,'3.,5/%."3I'1.'%$+0.?2'3/5)2"/'2"4#42$2"/'#")'.5/&.$23>'%/'%3'%$+.0/#"/'/.'
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%'%$6+(+e!H'!3:"&:(";!%'.!)-(."$('"+G)B%-&0/:)%7)F-(30"(()<"("/&29M!H>&($*!O@@*!BbZ#BAaG!
=,,>+ell.3(G3&)lOCGOCOalNGN2-+&"+GBCBOGCPGC`C!

04"$6%'3:%*!RG*!\!73&3'('%*!0G!EBCOPFG!1',&3.-5(')!%!$"%&'(')!4%'%)"4"',!+6+,"4!%,!%!c-++(%'!
-'(:"&+(,6e!9,-."',+D!%'.!,"%5="&+D!>"&5">,(3'+G!60."&0/.3%0/:)<"=3"$)%7)<"("/&29)30)>,"0)/0')
?3(./02")@"/&030;*!NVEOF*!B`B#BbAG!=,,>+ell.3(G3&)lOCGOAO`@l(&&3.$G:OZ(OGO`CO!

^3"$*!UG*!^%&)*!HG*!d%$(%*!RG*!Y%-&*!cG*!V%('*!JG*!\!9(')=*!9G!EBCBBFG!S3',%)(3-+!.(+"%+"+!%'.!,3-&(+4e!H!
+6+,"4%,(5!&":(";!2%+".!3'!2(2$(34",&(5!%'.!53',"',!%'%$6+(+!4",=3.+G!_-/:3.#)/0')_-/0.3.# *!
ZaEZFG!=,,>+ell.3(G3&)lOCGOCC`l+OOO@Z#CBO#COB`C#] !

/"3*!VGSG*!\!/%'*!9G!EBCObFG!0??"5,+!3?!43,(:%,(3'*!%5%."4(5!+,&"++!%'.!%)"!('!>&".(5,(')!+"$?#.(&"5,".!
$"%&'(')!&"%.('"++!E9WLcFe!h35-+".!3'!3'$('"!53$$")"!+,-."',+G!1'-2/.3%0)/0')607%&+/.3%0)
8"290%:%;3"(*!U]EOF*!aO#̀OG!=,,>+ell.3(G3&)lOCGOCC`l+OCa@A#CO#̀AZbZ#B!

/-')*!J #LG*!S=3-*!SG*!S="'*!SG/G*!\!8;'*!gG_G!EBCOCFG!L"%&'"&!&"%.('"++!?3&!3'$('"!$"%&'(')e!95%$"!
.":"$3>4"',!%'.!+,-."',!>"&5">,(3'+G! *%+,-."&()/0')1'-2/.3%0 *!VVE@F*!OCbC#OCACG!
=,,>+ell.3(G3&)lOCGOCOalNG534>".-GBCOCGCZGCCP!

https://doi.org/10.1007/s10639-019-10060-y
https://doi.org/10.56059/jl4d.v10i2.672
https://doi.org/10.1016/j.ribaf.2021.101566
https://doi.org/10.1080/1475939X.2017.1391871
https://doi.org/10.24191/AJUE.V16I2.10294
https://doi.org/10.1016/j.jbusres.2021.04.070
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1$)%]*!/G*!\!^j$2%=%&*!_G!EBCOZFG!H!+'%>+=3,!3?!3'$('"!$"%&'"&+e!"#c"%.('"++*!"#9%,(+?%5,(3'!%'.!
"[>"5,%,(3'+G!60."&0/.3%0/:)<"=3"$)%7)<"("/&29)30)>,"0)/0')?3(./02")@"/&030;*!N ÊBF*!O`O#Ob`G!
=,,>+ell.3(G3&)lOCGOAO`@l(&&3.$G:Oa(BGBOO`!

V3+=(>-&%*!JG*!\!d%,+*!9G!EBCB@FG!W"53.(')!434"',-4!&",-&'+e!H'!(',")&%,".!2(2$(34",&(5!%'.!53',"',!
%'%$6+(+!%>>&3%5=G!_-/:3./.3=")<"("/&29)30)T30/023/:)L/&`".(*!NVEBF*!BZP#B``G!
=,,>+ell.3(G3&)lOCGOOCblmchJ#OB#BCBO#CBOO!

Y=%'*!JGHG*!7(:"X*!R%2(*!JGYG*!Y=3N%=*!JG*!\!<%=(&*!JG!EBCBOFG!9,-."',+D!>"&5">,(3'!,3;%&.+!"#
$"%&'(')!.-&(')!S3:(. #OA!>%'."4(5!('!1'.(%e!H'!"4>(&(5%$!+,-.6G!G-(./30/H3:3.#)IG$3.J"&:/0'K*!
N]EOF*!O#OPG!=,,>+ell.3(G3&)lOCG@@ACl+-O@COCCZ`!

Yj+"$*!VG*!J%&,('*!hG*!\!J%&X(5*!9G!EBCBCFG!I'(:"&+(,6!+,-."',+D!&"%.('"++!?3&!-+(')!.()(,%$!4".(%!%'.!
3'$('"!$"%&'(')!n !S34>%&(+3'!2",;""'!^"&4%'6!%'.!,="!I9HG!1'-2/.3%0)G23"02"(*!NWEOOF*!O#
OZG!=,,>+ell.3(G3&)lOCG@@ACl".-5+5(OCOOC@O@!

L"3',6":% *!1GHG!EBCObFG!J3."&'!.(+,%'5"!$"%&'(')!,"5='3$3)("+!('!=()="&!".-5%,(3'e!1',&3.-5,(3'!
>&32$"4+G!1-&/(3/)B%-&0/:)%7)L/.9"+/.32(M)G23"02")/0')8"290%:%;#)1'-2/.3%0*!NOEOCF*!O#bG!
=,,>+ell.3(G3&)lOCGBA@@@l"N4+,"lABBbP!

L(2"&%,(*!HG*!H$,4%'*!WG^G*!<",]$%??*!^G*!J-$&3;*!SG*!^q,]+5="*!UGSG*!13%''(.(+*!VGUGHG*!S$%&X"*!JG*!
W":"&"%-[*!UGVG*!Y$"(N'"'*!VG*!\!J3="&*!WG!EBCCAFG!<="!Uc19JH!+,%,"4"',!?3&!&">3&,(')!
+6+,"4%,(5!&":(";+!%'.!4",%#%'%$6+"+!3?!+,-.("+!,=%,!":%$-%,"!="%$,=!5%&"!(',"&:"',(3'+e!
0[>$%'%,(3'!%'.!"$%23&%,(3'G!Y@%G)L"'3230"G!=,,>+ell.3(G3&)lOCGO@`OlN3-&'%$G>4".GOCCCOCCG!

L3)$3*!hG9G*!\!g%;%5X(#c(5=,"&*!8G!EBCB@FG!L"%&'(')!;(,=!.()(,%$!4".(%e!H!+6+,"4%,(5!&":(";!3?!+,-."',+D!
-+"!('!H?&(5%'!=()="&!".-5%,(3'G!B%-&0/:)%7)@"/&030;)7%&)?"=":%,+"0.*!NWEOF*!O#B@G!
=,,>+ell.3(G3&)lOCGZaCZAlN$P.G:OC(OGbZ`!

J"=&%'*!UG*!H$(]%."=*!JG*!Y3)-5=(*!1G*!\!<%X"4-&%*!/G!EBCO`FG!H&"!V%>%'"+"!.()(,%$!'%,(:"+!&"%.6!?3&!
$"%&'(')!"')$(+=!3'$('"f!H!>&"$(4('%&6!5%+"!+,-.6!%,!8+%X%!I'(:"&+(,6G!60."&0/.3%0/:)B%-&0/:)%7)
1'-2/.3%0/:)8"290%:%;#)30)D3;9"&)1'-2/.3%0*!NOEOFG!=,,>+ell.3(G3&)lOCGOObal+POB@A#CO#̀CCP#̀C!

J33&,=6*!YG*!_""*!<G<G*!<D(')*!LGSG*!\!Y-4%&%'*!7G7G!EBCOAFG!/%2(,!%'.!=".3'(5!43,(:%,(3'!%&"!,="!
+,&3')"+,!('?$-"'5"+!('!432($"!$"%&'(')!2"=%:(3-&+!%43')!=()="&!".-5%,(3'!+,-."',+!('!J%$%6+(%G!
A-(.&/:/(3/0)B%-&0/:)%7)1'-2/.3%0/:)8"290%:%;#*!]VEPF*!O`P#OAOG!
=,,>+ell.3(G3&)lOCGOP`PBl%N",GPP@B!

R%++&*!cGJG*!H23&-N($%=*!HG*!H$.3++%&6*!WGHG*!\!H$.3++%&6*!HGHGHG!EBCBCFG!I'."&+,%'.(')!".-5%,(3'!
.(??(5-$,6!.-&(')!S3:(. #OA!$35X.3;'e!c">3&,+!3'!J%$%6+(%'!-'(:"&+(,6!+,-."',+D!"[>"&("'5"G!
6111)A22"((*!a*!ObaA@AoObaAZCG!=,,>+ell.3(G3&)lOCGOOCAlHSS099GBCBCG@CBAAa`!

8],-&X*!hG8G*!\!H6%]#H$X%6%*!9G!EBCBOFG!1',"&'",!%..(5,(3'!%'.!>+65=3+35(%$!>&32$"4+!%43')!
%.3$"+5"',+!.-&(')!,="!S871W#OA!>%'."4(5e!H!5&3++#+"5,(3'%$!+,-.6G!A&293="()%7)Y(#293/.&32)
b-&(30;*!]VEaFG!=,,>+ell.3(G3&)lOCGOCOalNG%>'-GBCBOGCbGCC`!

c%?(""*!JG*!\!H22%+(%'#R%)='"=*!9G!EBCBOFG!0#$"%&'(')e!W":"$3>4"',!3?!%!43."$!,3!%++"++!,="!
%55">,%'5"!%'.!&"%.('"++!3?!,"5='3$3)6!%43')!$%')-%)"!$"%&'"&+G!*%+,-."&)A((3(."')@/0;-/;")
@"/&030;*!]OEZ#aF*!`@C#̀ZCG!=,,>+ell.3(G3&)lOCGOCbClCAZbbBBOGBCOAGOaPCBZZ!

c%?(k-"*!^GJG*!J%=433.*!YG*!d%&&%(5=*!RGhG*!\!c"=4%'*!9GIG!EBCBOFG!c"%.('"++!?3&!3'$('"!$"%&'(')!
.-&(')!S3:(. #OA!>%'."4(5e!H!+-&:"6!3?!U%X(+,%'(!L19!+,-."',+G!B%-&0/:)%7)A2/'"+32)
@3H&/&3/0(93,*!OPE@F*!OCB@PaG!=,,>+ell.3(G3&)lOCGOCOalNG%5%$(2GBCBOGOCB@Pa!

c%,-&(*!9G*!/3)%'*!cG*!\!<=%4%'*!YG/G!EBCOOFG!L"%&'"&+D!%55"++!,3!,33$+!%'.!"[>"&("'5"!;(,=!,"5='3$3)6!
%,!,="!I'(:"&+(,6!3?!,="!93-,=!U%5(?(5e!c"%.('"++!?3&!"#$"%&'(')G!A-(.&/:/(3/0)B%-&0/:)%7)
1'-2/.3%0/:)8"290%:%;#*!UPE@F*!POO#PB`G!=,,>+ell.3(G3&)lOCGOP`PBl%N",GAZB!

9=3&?-]]%4%'*!JG*!\!H$=-++"('*!JG!EBCOaFG!J3."$(')!$"%&'"&+D!&"%.('"++!,3!%.3>,!432($"!$"%&'(')e!H!
>"&+>"5,(:"!?&34!%!^SS!=()="&!".-5%,(3'!('+,(,-,(3'G!L%H3:")607%&+/.3%0)G#(."+(*!UWNĜ!
=,,>+ell.3(G3&)lOCGOOZZlBCOalaAbBbBP!

94(,=*!UGVG*!J-&>=6*!YGLG*!\!J%=3'"6*!9G0G!EBCC@FG!c"%.('"++!?3&!3'$('"!$"%&'(')e!H'!"[>$3&%,3&6!+,-.6G!
?3(./02")1'-2/.3%0*!UOEOF*!Z`#a`G!=,,>+ell.3(G3&)lOCGOCbClCOZb`AOC@BCCCCaaZBZ!

https://doi.org/10.19173/irrodl.v16i2.2117
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1080/0158791032000066525
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<(%'*!JG*!\!/-2"&*!9G!^G!EBCBCFG!J%>>(')!".-5%,(3'%$!$"%."&+=(>*!%.4('(+,&%,(3'!%'.!4%'%)"4"',!
&"+"%&5=!BCC`#BCOae!<="4%,(5!+,&%'.+!%'.!,="!5=%')(')!$%'.+5%>"G!B%-&0/:)%7)1'-2/.3%0/:)
A'+303(.&/.3%0*!VaEBF*!OBA#OZCG!=,,>+ell.3(G3&)lOCGOOCblV0H#OB#BCOb#CB@P!

<("&'%'*!UG!EBCOZFG!H'!('k-(&6!(',3!,="!5-&&"',!%'.!?-,-&"!-+"+!3?!.()(,%$!:(."3!('!-'(:"&+(,6!,"%5=(')G!
1'-2/.3%0)/0')607%&+/.3%0)8"290%:%;3"(*!UWEOF*!`Z#ACG!=,,>+ell.3(G3&)lOCGOCC`l+OCa@A#CO@#
ABaa#b!

<345]6X*!rG*!9]3,X3;+X(*!cG*!h%2(s*!HG*!dt+(u+X(*!HG*!S=-.v*!wG*!\!R"-4"(+,"&*!UG!EBCO`FG!9"$"5,".!
%+>"5,+!3?!53'.(,(3'+!('!,="!-+"!3?!'";!4".(%!%+!%'!(4>3&,%',!>%&,!3?!,="!,&%('(')!3?!,"%5="&+!('!
,="!S]"5=!c">-2$(5!%'.!U3$%'.!n !W(??"&"'5"+*!&(+X+!%'.!,=&"%,+G!1'-2/.3%0)/0')607%&+/.3%0)
8"290%:%;3"(*!UUE@F*!`P`#̀a`G!=,,>+ell.3(G3&)lOCGOCC`l+OCa@A#COZ#APZZ#b!

<&32"5*!1G*!\!9,%&5(5*!HG!1G!EBCOZFG!W":"$3>(')!'-&+(')!",=(5%$!534>","'5"+!3'$('"!:"&+-+!('!,="!
,&%.(,(3'%$!5$%++&334G!b-&(30;)1.932(*!UUE@F*!@ZB#@aaG!
=,,>+ell.3(G3&)lOCGOO``lCAaA`@@COPZ@@BPOG!

:%'!05X*!RGVG*!\!d%$,4%'*!LG!EBCOPFG!7(+-%$(](')!2(2$(34",&(5!'",;3&X+G!1'!L"/(-&30;)G29%:/&:#)6+,/2.G!
=,,>+ell.3(G3&)lOCGOCC`lA`b#@#@OA#OC@`#̀bxO@!

7"&4%*!YG*!\!J%$=3,&%*!YG!EBCB@FG!H!2(2$(34",&(5!%'%$6+(+!3?!+>3&,!-,($(,6!:"=(5$"!+")4"',!('!,="!
%-,3432($"!('.-+,&6e!<;3!."5%."+!+,-.6!2%+".!3'!;"2!3?!+5("'5"!.%,%2%+"G!60."&0/.3%0/:)B%-&0/:)
%7)F-(30"(()/0')1+"&;30;)L/&`".( *!NVEBFG!=,,>+ell.3(G3&)lOCGOZCPl1VM0JGBCB@GO@CP`a!

d$%.(+*!SG*!\!9%4-"$+*!VG!EBCOaFG!W3!3'$('"!&"%.('"++!+-&:"6+!.3!;=%,!,="6!5$%(4f!7%$(.(,6*!&"$(%2($(,6*!
%'.!+-2+"k-"',!+,-."',!"'&3$$4"',!."5(+(3'+G! *%+,-."&()/0')1'-2/.3%0 *!Xa*!@A#ZaG!
=,,>+ell.3(G3&)lOCGOCOalNG534>".-GBCOaGC@GCCOG!

d3')*!LG*!<%,'%$$*!HG*!\!M-&)"++*!9G!EBCOPFG!H!?&%4";3&X!?3&!(':"+,()%,(')!2$"'.".!$"%&'(')!
"??"5,(:"'"++G!1'-2/.3%0)/0')8&/3030;*!V ÊBF*!B@@#BZOG!=,,>+ell.3(G3&)lOCGOOCbl0<#CP#BCO@#CCPAG!

d33.*!WG*!\!/3>X('+*!LG!EBCCbFG!@W!7(&,-%$!"':(&3'4"',+e!M-+('"++"+!%&"!&"%.6!2-,!%&"!3-&!Q.()(,%$!
'%,(:"+T!>&">%&".!?3&!5=%')(')!$%'.+5%>"+f!AG*6@681)UWWa)[ )89")A-(.&/:/(3/0)G%23".#)7%&)
*%+,-."&()30)@"/&030;)30)8"&.3/&#)1'-2/.3%0*!L/&29*!OO@a#OOPaG!

_-*!<G!EBCObFG!0[%4('(')!53'+,&-5,!:%$(.(,6!3?!,="!+,-."',!3'$('"!$"%&'(')!&"%.('"++!E98LcF!('+,&-4"',!
-+(')!53'?(&4%,3&6!?%5,3&!%'%$6+(+G!>0:30")@"/&030;)B%-&0/:*!UUEPF*!B`#̀BbbG!
=,,>+ell.3(G3&)lOCGBPCZAl3$NG:BB(PGOBA`G!

_-*!<G*!\!c(5=%&.+3'*!VG!SG!EBCOZFG!H'!"[>$3&%,3&6!?%5,3&!%'%$6+(+!%'.!&"$(%2($(,6!%'%$6+(+!3?!,="!+,-."',!
3'$('"!$"%&'(')!&"%.('"++!E98LcF!('+,&-4"',G!>0:30")@"/&030;)B%-&0/:*!NXEZFG!
=,,>+ell.3(G3&)lOCGBPCZAl3$NG:OA(ZGZA@G!

g=%3*!_G*!U(',3!L$3&"',"*!HGJG*!\!9y'5="]!^z4"]*!JGSG!EBCBOF!W()(,%$!534>","'5"!('!=()="&!".-5%,(3'!
&"+"%&5=e!H!+6+,"4%,(5!$(,"&%,-&"!&":(";G!*%+,-."&()/0')1'-2/.3%0 *!OabG!
=,,>+ell.3(G3&)lOCGOCOalNG534>".-GBCBOGOCPBOBG!

g->(5*!1G*!\!{%,"&*!<G!EBCOZFG!M(2$(34",&(5!4",=3.+!('!4%'%)"4"',!%'.!3&)%'(]%,(3'G!>&;/03J/.3%0/:)
<"("/&29)L".9%'( *!NaE@F*!PBA#P`BG!=,,>+ell.3(G3&)lOCGOO``lOCAPPBbOOPZaBaBA!

!
 
" #$%&'!(&$)*' '

! -//+3akk.0&%)I.04kHHH[EHHHHEUgOGEg]GQ''
! -//+3akk.0&%)I.04k'HHHHEHHHGEHOOQEd[QQ''

'

!
"+,-./,!0,,+ !%3'#'0232#0&-'3&-.,#0'#/'/-2'Z2+#0/$2"/'.6'8.$$20&2>'(#-#03-%'Z#9#"#")'
`"%?203%/9>'Y.-/#@>'K#09#"#>'7")%#I'A-2'02&2%?2)'-20'(L-%,'#")'NC)' 60.$'(Z`'Y.-/#@>' #")'
-20'(8.$'#")'(N!'60.$'Tf`AF1'K%3#0>'K#09#"# >'#")'35&&23365,,9'&,2#02)'81C1>'K1C1>'
#")'`T8'^C1 EfY_'%"'8.$$20&2I'A-2'-#3'."2'92#0'.6'/2#&-%"4'2J+20%2"&2'=%/-'YLA'T0.5+'.6'
7"3/%/5/%."3'(#-2")204#0->'K#09#"#I'A-2'-#3'+0232"/2)'-20'0232#0&-'#0/%&,23'#/'$#"9'
%"/20"#/%."#,k"#/%."#,'&."6202"&23'#")'-#3'#,3.'+5<,%3-2)'0232#0&-'+#+203'%"'23/22$2)'D.50"#,3I'
C$#%,a #"#$%&#I03I&.$$o$)50.-/#@I#&I%"'

https://doi.org/10.1108/JEA-12-2018-0234
https://doi.org/10.1007/s10639-013-9266-8
https://doi.org/10.1007/s10639-013-9266-8
https://doi.org/10.1177/0969733014533241
https://doi.org/10.1016/j.compedu.2021.104212
https://orcid.org/0000-0003-4019-5132
https://orcid.org/0000-0003-4019-5132
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!
1'2!3,4.5!0,5%&$', !%3'#"'!33%3/#"/'L0.6233.0'%"'/-2'Z2+#0/$2"/'.6'8.$$20&2'#/'(#-#03-%'
Z#9#"#")'`"%?203%/9>'Y.-/#@>'K#09#"#>'7")%#I'K2'&.$+,2/2)'-%3'L-Z>'(8.$'#")'(N!'#/'(Z`'
Y.-/#@'#")'V5#,%6%2)'`T8'^C1EfY_'%"'(#"#42$2"/'#")'^C1'%"'8.$$20&2I'K2'-#3'+0232"/2)'
0232#0&-'#0/%&,23'#/'"5$20.53'%"/20"#/%."#,k"#/%."#,'&."6202"&23'#")'-#3'+5<,%3-2)'$#"9'0232#0&-'
+#+203'%"'?#0%.53'D.50"#,3'.6'-%4-'02+5/2I'K2'%3'#'$2$<20'.6'`"%?203%/9'8.50/'#")'#,3.'320?23'#3'
/-2'Z2+5/9'Z%02&/.0'.6'8ZA>'Z2+#0/$2"/#,'8..0)%"#/.0'.6'/-2'Z%4%/#,'B2#0"%"4'82"/02>'L0.40#$'
8.5"32,,.0'.6'h.5/-'Y2)'80.33'#")'8.5032'8..0)%"#/.0'.6' /-2' (8.$':P",%"2;'+0.40#$'#/'(Z`'
Y.-/#@I'C$#%,a @#+%,I&.$$o$)50.-/#@I#&I%"'
'
'
S(,"!%+e!J%%'*!HG*!\!J%$=3,&%*!YG!EBCBPFG!J %>>(')!+,-."',+K!&"%.('"++!?3&!"#$"%&'(')!('!=()="&!".-5%,(3'e!!!!!!!!!!!!!!

H!2(2$(34",&(5!%'%$6+(+G!B%-&0/:)%7)@"/&030;)7%&)?"=":%,+"0.*!NNEOF*!B`#ZOG(


