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:/7'7/F' 7.FG 

     ' /Fg?FF OgG'6 'ON7>F 'OG'6G.7' /7'7/F' G6G G/FS. GF0H �/NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. /FG'G.GF
 OF? /G&.H FNGNGGGF' gGF N.N7'.F' 7N7.F' /7'7/F' .F?.. /N/ /F.'7F' 0'7'7/F'H 0'N./g' OF? /'G.?g'.
 FGg' FF. GNG /7'7/F' 6F'F..H .H'GG FG NG NGF7F' H'7.g' 77? NG 'GGFN. /N'6.GF' H/'..GF' /'G.?g'

.N7F' /NGF7F' /F7'NGFF FGGN GNG /6F'FG .F'. OF' /FH&7GF'H /76FF' /NGF7F' /F7'NGF' FG7. /FG& /&N. NF'7
 /N.7?F' /GFGGF' H'N7 OF? /7'7/F' 6G7. 'GG ./>FNH /GF?.G 0'77'GG Hg. FG NF'7.N7F' FGg' 86?. H'

/Hg? .NGF7F' HN/.FF 'G./F.' 7NN7. OF? 7'6F. FG?. N.F'H /N/N?7F' 'N6F' /7'7/F' طF7. �GF0 OF? 
 0'7'N7F' H'6. 0'N7N. G/F.H /NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. 'G /Fg?FF /NF.F.7GF' 0'G'..g' OF?
 FGg' FN. /NG'F.GF' /NFG'G.F' /Fg?F' OF? /7'7/F' G6G /G&. �/F7/GF' NG .//F7GF' ('/7' GF..GF

N?/.H /NGF7F' /F7'NGF'H NF'7.N7F' .NGF7F' 'FGF'? NG /NFH&7GF'H /NFNG6F'H FGg'. N?'G.F' G'6.Fg' OF' 
:/N/'.GGF' 0'GFGF' ./N/N?7F' /N.7?F' /GFGGF' �N.N7'.F' 7N7.F' �/NGF7F' /F7'NGF' �NF'7.N7F' FGg' 

Abstract: 

    This research provides a comprehensive theore}cal explora}on of the integral 
rela}onship between cybersecurity and digital ci}zenship. Drawing from a wealth 
of literature, the study traces the historical evolu}on of both concepts and 
underscores their increasing interdependence in an era of ubiquitous digital 
connec}vity. It examines how cybersecurity creates a secure environment that 
facilitates ac}ve and responsible digital ci}zenship, while also discussing how 
digital ci}zenship can enhance cybersecurity through educated and vigilant 
prac}ces. The research further elucidates the speci昀椀c context of Saudi Arabia, a 
na}on ac}vely advancing its digital transforma}on agenda. Moreover, the study 
highlights future trends shaping cybersecurity and digital ci}zenship and o昀昀ers 
policy recommenda}ons for various stakeholders. Through its examina}on, this 
research underscores the growing symbio}c rela}onship between cybersecurity 
and digital ci}zenship and advocates for a collec}ve commitment to security, 
inclusivity, and responsibility in our digital world 

Keywords: Cybersecurity, Digital Ci}zenship, Historical Evolu}on, Saudi Arabia, 
Future Trends, Policy Recommenda}ons 

:/G/FGF' 
G GF'? 'N6F OF' O/' 'GG �/NGF7F' /7N/F' NG HN.7G 7N> 'O?7'7. FN76?F'H P/'/F' H7FF' /N'/. /G6.7'.ط     

'H /N/'GF' GF'N?F' F.'/.. /N/ /F?G FG6. /N'6.G FG6. /N6'7.GgBuchanan, 2016) ) G/F.F' '6G O/'H
 FGg' 7.FN ./NGF7F' /F7'NGF'H NF'7.N7F' FGg' 'GGH �FN7.'7.GH FNN7'7' FNGNGGG //gH OF' ?N77F'

 G/// 'GG �NF'7.N7F'(Singer and Friedman 2014) 0'G.6F' /N'G/F /6GFGF' 7N.'/.F'H 0'77'GGF' �
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7NF' FG /NGF7F' /7N.G /NGG' 0'0 /N6FG 087. /FG �NF'.F'.H ./NFH7.GFg' 0'G.GF' H' G. /77GF' 7N> HN
.''N7 // OF? HH/F'H 0'G>FGF'H /'7GgF 

 G'/..7'. FF?.N 'GNG HH&7GF'H .7'FGF' GNF7F' 7NN'?G ///N P6F' �/NGF7F' /F7'NGF' GNGGG .7.GNH
 'N.NFNFG.F'(Ribble, 2015)G G7'..?'. ' OG.8 � /7'7/F' O?7. .77'?GF' NGF7F' 77?F' NG /NNN/ /''G

 NGF?F' O?7GF' '6G FG N7'7g' G/GF' ./7.'7.GF'H //F?GF' GNG'GGF' G6GF FG'6 7/G NG ?H76F' OF' /NF'/F'
 7>FF' 0'G.HH /NF'/F' 0'N./g' /?NG.G OF? O''F. /NGF7F' /F7'NGF'H NF'7.N7F' FGgF FG'6 GGG ?NG.. NG

./N7>FF'  GNGH FN.7G'>F' FN.'G FN. //F?GF' /Fg?F' G'6G.7' OF' /7'7/F' G6G G/G. �GF0 OF? /Hg?
.'G7N/'.H O7.g' 'GG'//' FG6. 

     �/N/7 7G?F'H /F'?GF' /NGF7F' /F7'NGF' NF'7.N7F' FGg' 86?N GNG /N6N. OF' /7'7/F' G6G G/G. 'GG
 .'GGFN. /NF/'..FF FG'6 GGG 7NGN. NF'.F'.H?6HH 0'>/gGF' G6G FG /NF.F.7GF' 0'G'..g' ''7F.7' HH'/. 'GG 

 ///?.G /7'7/F' G6G /NGG' 7..?.H .H'.GF' '6G NG NF.F.7GF' //.F' 0'G'..'H 0'7'N7F'. FF?.N 'GNG 0'N7N.
 NF'7.N7F' FGg' HN/ /G7?GFF /FG'6 /GNFN. 7NGN. 'GGG' ('.7g' FG /?NF.G /?NG.GF /F&'G /GNF 0'0H
 /7'7/F' G6G HNG.7 'GG .77'?GF' NGF7F' /G6GF' HgG6. H'.FF' H'.N7'7g' H'.NFF' 'GGH /NGF7F' /F7'NGF'H
 HH&7GF' GNF7F' 6N6?.H /NGF7F' /Gg7F' //'N8 OF' G/G. N.F' 0'77'GGF'H 0'7'N7FF P/'67' 'N6 /.'/G.

 .F7.Fg' OF?Dede, 2014).) 
    'N7 Hg. FG �G.'0 H'N7F' NGH FG �/NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. F?'G.FF P7>F GGG />

 HNGN 'G 'O.F'> FG'6 7N>FG NG @'7GF' 'FGH �0g'.GF' G6G NG NGN/'Gg' ('7.F' /7'7/F' P7/. H' ?FN.GF'
F' .G'FGF' FNG6. OF? /7/FF' /7'7/F' G6G FG //FN.GF' O(7F' FG/. �' O7N.' .NF'/F' //.F' NG 'O/NFGG. /NGNF?

 /NGF7 /G'F/ 6N6?.H N?NF' //'N8 NG GF0 GG'7N H' FGGN ./NF7NF' 0'7'N7F'H NGN>F.F' .N7/.F' .G'7.H
 FN. /Fg?FF PNF P7>F GGG />'N7 NG /7'7/F' G6GF N7N&7F' G/GF' �/F7/GF' NG ./NFH&7GH 'OF'G' 7/G'

/GGG O(7 7NGN. NF'.F'.H �/NGF7F' /F7'NGF'H NF'7.N7F' FGg' N.H �/NF.F.7GF' 0'7'N7F' FG6. H' FGGN 0'G.
.NGF7F' /G6GF' NG 0'77'GGF' G.N.H �//.F' 

/7'7/F' /NGF.: 
       /N.NF' ?G 'GN7 g �'GNGFH 'GF7'N.H 0'?G..GF' FG? /FN77 NG 'ONF'6F8 OgN/. NGF7F' 77?F' ///'

O/' 'GG H'GG FG NG 0g'7.g'H 0'GNF?GF' 'N.NFNFG.F /N'6.GF'  FGg'. /F7.GF' 77'.GF' /N'6. OF'
.NF'7.N7F' 

( /NGF7F' 0'G.GF' FG .G'7.F'H 0'G.6F'H /G>Fg' /N'G/ NG G7GN. NG NF'7.N7F' FGg' F/G.NScarfone 
et al., 2008.) 

     /FH  6?. NG G?6 7'FFH 0'/N/G. FG6. OF' /NGF7F' 0'NFF.F' 7'6.F'H 7NG8 /.N.F GNGGGF' '6G /FH
G>Fg' G6F.7' 'GG �FNF7F' 7G OF? /FG& /NFH7.GF' /&N. OF? 8'G/F' NG F/G.GF' P//.F' /?'7. ./.7N/GF' /

 OF? /Hg? .NGF7F' /G6GF' NG //N.NGF' 0'/N/G.F' FG /N/?F'H //N//F' G.'7N7G.H GNGGGF' 7N7.F OgG'6 ' OGGG
7.7' 7NN7. OF' /NF'7.N7F' 0'/N/G.FF /N'6.GF' 7N7.F' O/' �GF0F //F?G /NGN>F.H /N.NFNFG. 0'N.N.' /N'FNF

( GNG..F'H(Singer & Friedman, 2014. 
       GF'?F' .F'N. FG N7N&7 .F'.G /NGF7F' /F7'NGF' GNGGG 7G8 �NF'7.N7F' FGg' 7N7. ?G P8'N.F'.H

 'N.NFNFG.F' G'/..7'. FF?.N 'GNG HH&7GF'H .7'FGF' GNF7F' 7NN'?G FG6. N.F'H NGF7F'(Ribble, 2015) 
8H'..NH  NFg.g' GNF7F'H /NGF7F' 0'NFH&7GF'H HNF/F' GGG FG6.F /N.NFNFG.F' /''GGF' /7.G GNGGGF' '6G

 /NGF7F' 'N.NFNFG.FF /FG./GF' /NG'F/F'H /N?'G..g' 7'/f'H .F7.Fg' 7.?(Mossberger et al., 2007) 
7G.H GNGGGF' '6G 7N7. /7'7/F' G6G HH'F.. �GNF?H.77'?GF' GF'?F' NG G.NGG'H /NF'/F' G.'7N 



- 3 - 

 

 /N(7 /7/'.G Hg. FG /N/N?7F' /N.7?F' /GFGGF' FG?. �'7N.'H0202  HN/.FF 'G./F.' 7NN7. OF? //NG7F'
 /F7'NGF'H NF'7.N7F' FGg' FG FG NG /7N.G 0'N7. OF' O/' 'GG /?77. NGF7F' /NGF7F'(Alharbi, 

(2019  ' G6G 7N7. ?G �GF0 ?GH GNF' O?7. 'G '6GH �'GF?'G.H 'G?7'F. /NGNG GGG P7H76F' FG �GNG'GGF
./NF'/F' /7'7/F' 
/7'7/F' /N.GFG: 

     '6G /G7N /N/ �/NFHg' 0'F'N.F' ?G. OF' /.'/F' HH/ 0'N./gF /FG'6 /?.'7G OF? /NF'/F' /7'7/F' /G.?.
F'H 'OF.7G //N.NGF' /NGF?F' H'G?gF FG'6F' 7/GF'. .GFF' NF'7.N7F' FGg' 0g'.G. /FF?.GF' 7N7'F.

 F? FG'6 //. ''7.' G. 0'N7.F' ///?.G /FN77 ?'..' G. �/7'7/F' G6G /F/ H'G6FH ./NGF7F' /F7'NGF'H
 FGg' ?N6'NG. PNF FG6. G.G. N.F'H NF'?F' .N.7.F' 0'0 0'F'N.F' /?'NF FG /N/?F' NG /N7N&7F' 0'GFGF'

F7F' /F7'NGF'H NF'7.N7F' /NG F/GGoogle Scholar  HIEEE Xplore H JSTOR HSpringerLink 
H Taylor & Francis Online.  "NF'7.N7F' FGg'" //.F' NG /G/..7GF' /N7N&7F' 0'GFGF' FG6.  

 ."/NF.F.7GF' 0'G'..g'" H "/N/N?7F' /N.7?F' /GFGGF'" H "N.N7'.F' 7N7.F'" H "/NGF7F' /F7'NGF'" H 
' /N//. /?.H G. /N/ �//.F' G'/G'. 'G.F7 /N/ FG /N'F?. 'GGNNF.H 'G.?.'7G G. �/F7F' 0'0 0'7'7/F

 0'0H //N//F' H'G?g' FN6G. ?G طFG /7'7/F' G'/G' NG 76'.G FG6. GG'7. N.F' 7/'7GF' FNG6.
0'/'G6.7g' .G.NGG'H //.F' .NFN. F7/ H'G6F /NF'?F' 

P7>FF' 7'7g': 
N7F' FGg' GN7?.H 7N7.NF'7.: 

       H'G /N/ �0'G.6F'H /.7N/F' /NFF.F OFHg' 0'NF7F' OF' "NF'7.N7F' FGg'" /F77G /N'/. ?'.7' FGGN
 Hg.H ./N./.F' OF.F'H /N/'GF' /G>Fg' /N'G/. N7'7' FG6. 'O7..7G OFHg' G.F/7G NG NF'7.N7F' FGg'

G.' .F'G 'G/F? �N6'GF' H7FF' FG 0'NFN?.7F'H 0'NFN.7F'F' 0'.'7/FF .F'>F' NG G/..7S. 7.NN.GGF' /6 //F?G
 /G>Fg' /Gg7 OF? 8'G/F' OF? N7'7g' 6NG7.F' H'G �/N//.F'H /NGN/'Gg' 0'/'/?g' NG 0'F'N.F' /.F'?GH

 0'F'N.F' /F/ H'G6H(Landwehr, 2001)   H'7.g' ?7N.H 0'NFNF'G/F' 7.'H' NG .F7.Fg' 7NG8 O/' /FH
7.F' NG NGF7F' 8'7>g .F7.Fg' G'/..7' '/. ?G /7'. NF'7.N7F' FGg' /G6G NG 7N.G HN/. OF' 0'NFN?

 FG'G. OF? طFG 7NF 6NG7.F' ?G ?'7.g' NG NF'7.N7F' FGg' H'7F '/.NF /GF..G /N7.6H /NGNG/H /N7'..
 G/..7GF' /F/'7GH 0'F'N.F' /N7N7. OF? ' O6N' FGFH G'>FF'Denning & Denning, 2016)). 

       FG 0'F'N.F'H 0'G.6F'H 0'GNF?GF' /G>F' /N'G/ FG6N FG'6 GNGGG OF' O '/N// NF'7.N7F' FGg' 7N7.H
 O//'? GNF' 7'6N P6F'H 7G'N.F'H /G'6FF'H /N77F' H'G6 G/G. G. /77GF' 7N> HN7NF' H' /NGF7F' 0'G.GF'

7G'N.F'H /G'6FF' /NF'/ G7'.Kuhn et al., 2010)  )' F?. /FH OF? /N'6.GF' /'G.?g'H N.NFNFG.F' G/F.F
 FG �0'NN.7GF' ?NG. OF? P7N/G FFF 7/7G NF'7.N7F' FGg' /'N/F' .F'N. GF..GF /NGF7F' 0'7FGF'

.HH/F' O./H /7N.GF' 0'G76F' OF' /'7Gg' FNG/..7GF' 
     g'H 77'.GF' /7'/' F/G /GF..G 0'77'GG OF? /N//F' NF'7.N7F' FGg' FG.6NN7/.H //'N/FF /.'..7 .

 /G>F'H /N7'FF' H'7/.F'H 7NG6.F' F/G /N.NFNFG.F' 0'H/g' FG /?7'H /?NG.G G/..7NH G/..7GF' /N?N.
/NGF7F' HN7g' /N'G/F 0'7H7NGF' //G'GG .G'7.H FF7.F' G6G(Kaplan et al., 2011)   7N7.F' G6F.7'

G'7. GF0 NG 'G. �/NF'7.N7F' 0'/N/G.FF /N'6.GF'( /?8NGF' /G/.F' 6G7 0'G.GH /N/GF' .Distributed 
Denial-of-service ) /G/F.GF' /7G.7GF' 0'/N/G.F'H(Advanced Persistent Threats) 7NN7. �

 NF'7.N7F' FGgF //F?G 0'NFF.H 0'N.N.'7.7'Sailio et al., 2020)). 
      ''N6g' .F7.F' 7NG8 ?GHInternet of Things) )'F'N.F'H GF?.F'H N?'F77g' ''G6F'H /G.6F' 0

 GF?.N 'GG �//N/.F' G?6F' 7'FFH 0'N//.F' ?G FG'?.F' NF'7.N7F' FGg' H'.G NG FNFG'?F' OF? FN?.N �NFf'
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 7N7.F' G&'/ Og'.GRoman et al., 2013)  ) NGNG'FN/ H'.G NG 77'?GF' NF'7.N7F' FGg' H'G �NF'.F'.H
 //?.G ' O.GF .F7.N /F?GH 77'.GF' /7'/g HNF'FF'H /7'N7F'H /N76.F' FG'N?F'H 'N.NFNFG.F' 06GH G.Hg'

.H'?G FG6. 'GFG GNG..F'H /NF'7.N7F' 
/NGF7F' /F7'NGF' GNGGG: 

       .F7.Fg' G'/..7'H /NGF7F' 'N.NFNFG.F' 7'6.F'. 7N.G // OF' "/NGF7F' /F7'NGF'" /F77G /'6F 7.ط FGGN
7FF' 7.'H' 6NG P6F' /7'7.. /NGF7F' /F7'NGF' GN7?. FGGNH .FN76?F'H P/'/F' H7FF' F&'H'H FN76?F' H

 .F7.Fg'H /NGF7F' 0'NFF.F' OF' HN7NF' F6N 'G. .F7.Fg' 7.? ?G..GF' NG /G7'6GF' OF? /7/FF' 'GF' OF?
 OF? /7/FF'H 'GG'/..7'Mossberger et al., 2007) )7GN. /NGF'?F' .NNF' /G.6 7N7. ?GH  OF' HN7NF'

 GN/F. O/' 'GG .'O/NF?. 7/G' NGFF' NG GNGGGF' '/. NF'.F'.H �H'7.g' F.7H 0'GNF?GF' FG /FN.7G 7N> 0'NGG
Web 2.0�  N/G. /NGF7F' /F7'NGF' 7'..7' //'N8 OF' �.F7.FgF NFH'?.F'H NF?'G.F' G'/..7g'. 6NG.N P6F'

&7GF' GNF7F'H .F7.Fg' /G.6H /NGF7F' /NGg' .F7.Fg' 7.? HH(Palfrey & Gasser, 2011) 
 0'77'GGF'. /FF?.GF' /FH&7GF' 0'NGNF7F' FG /?7'H /?NG.G 'GF' OF? /NGF7F' /F7'NGF' GN7?. G. �O '/N//H
 G'/..7'. 7..طGF' NGF'?F' N?NF'H ?G..GF'H /G'F/F' GGG GF0 NG 'G. /NF'/F' /N.NFNFG.F' /G7?GF'H 0'7'N7F'H

 'N.NFNFG.F'H /7'NGF'(Ribble, 2015)  'G/7.F' N.F' /NGF7F' /F7'NGFF /?7.F' 77'F?F' .?7HHRibble 
 ('/f'H /NGF7F' /NGg' N/GH /NGF7F' 0g'7.g'H NGF7F' HN7NF' F/G .F'N. N7>N 0'. /N/ GNGGGF' '6G

g'H /NG'?F'H /NGF7F' //7F'H /NGF7F' 0'NFH&7GF'H HNF/F'H NGF7F' HNF'FF'H /NGF7F'.NGF7F' FG 
 /NGG' FG NFF.F' FGGN g �.F7.Fg' 7.? /N7.6F'H /NGNF?.F'H /NFGGF' 'F.76F' /N.F'> GNG O7.S. 77? NGH
 G'/..7g /G8gF' 0'7'GGF' طFG 7NF HNG/..7GF' GF.GN H' P7H76F' FG 0'. /N/ �/NGF7F' /F7'NGF'

G& /FN77. GF6. G'NFFF ' O6N' FGFH H'?G FG6. 'N.NFNFG.F'N.F' /FN77F' FG6. 'GF' ./FH&7GH /NFg.'H /F  F?'G.N
( 0'GNF?GF' HNGNFNH HH76FNH HNG7/N GNGH .F7.Fg' 7.? /'7Gg' 'G.Ohler, 2011) 

 /.7FF'.H ./NFH'?.H /G7./G /NGF7 /&N. H'G6F 'ON7'7' ' O7G' /NGF7F' /F7'NGF' 6N6?.H GGG /?N �/F7/GF' NG
'7H 7NGg' ''NFH'H FNGF?GFF ' O7G' ('.6F' FN. //N.F' /NGF7F' /F7'NGF' 0'77'GG 6N6?. /?N �0'7'N7F' N?F

 �/NF'?G. NGF7F' ?G..GF' NG /G7'6GF'H /NFH&7GH H'G'. NGF7F' GF'?F' NG FFF.F' FG GGFNGG.F /NGGg' >F'.
.7'G..g'H GF?.FF /NGF7F' 0'NFF.FF /FG'GF' 0'F'GGg' 7N.7.H  

/N//.F' /N.GF': 
      'G?'7.' NG /FG'6 /NGF7F' /F7'NGF'H NF'7.N7F' FGg' HN/ /7GN.GF' 0'N./g' /?NG.G H' FN/ NG

 77/. �GF0 OF' /G'6g'. ./N/N?7F' /N.7?F' /GFGGF' H'N7. FF?.N 'GNG /8N/FG /7>/ G'FG H' g' �'GFG?H
g' /7/F ?G �'G7N> F? H6?G. 7N.G // OF' GNG'GGF' G6G /NF'/F' 0'N./g'NG F?'G.F' OF? 6G7. N.F' /'/. 'G

.'GFN. 
 /F7'NGFF /NG'F/F' 7&'7.F' OF? 6G7. N.F' 0'7'7/F' ('N> F? 0'N./gF /?N77 /?.'7G G6G. �OgH'
 /.G/G /NGF7F' 0'77'GGF' H' OF' 'FG /7'6g' 7/.NH ./N/N?7F' /N.7?F' /GFGGF' NG NF'7.N7F' FGg'H /NGF7F'

H /NG'F/F' 0'F'N7F' NG G'FG H' FN/ NG ./NF/GF' 0'NGNF7F'H 0'/'?F'H G'7?g'. 7/'..H 7/&.H /N?G..GF'
 F.7F. g /F 'GF' g' �/N.7>F'H /NGF'?F' /NGF7F' /F7'NGF'H NF'7.N7F' FGg' 0'77'GG HN/ /7N.G 0'GF&G

FG.F'H N?'G..g'H NG'F/F' 'G/G6GF ' O7>F /N/N?7F' /N.7?F' /GFGGF' H'N7 OF? FG'GF'.N7GF' N.NFN /(Al-
(Rahmi et al., 2015   ..N /7N.G /N//. /N.G /N.H OF' H'N7F'. /7'.F' 0'7'7/F' OF' 7'F.Gg' 7N6NH

 NG /NFF. /?N.7 0'0 /N/N?7F' /N.7?F' /GFGGF' NG NF'7.N7F' FGg' 0'7'7/ .F'G �GF0 OF? /Hg? .'G..F'?G
NF.F'H 0'GNF?GF' /G>F' OF? 6NG7.F' ?G �.F'>F' /N./.F' /(Alrubaiq & Alharbi, 2021) NG  H' FN/

 �/NG'F/F'H /N?'G..g' .F'N.F' FG6NF 6NG7.F' H'7F ?N7N.F /.'/ G'FG H' g' �G6 g. GGG //.F' '6G F/G
 H'G �N/FF' '6G OF? .NF'7.N7F' FGg' /NF'?G OF? //6. 7/&. N.F' �GN?HH G.'NGNF7H G/..7GF' GF'NG F/G

G' .GF ?'..'.FG/. 7/F. g O(7 7GNN H' FGGN /NGF7F' /F7'NGF' FG .F'N. FG6.N /NFNG6 7/ 
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 //H//G /'/.' .N7.' /FG �/NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. //6'NF' /F7F' FG G>7F' OF? �'ONF'/
7'NGF' H' NF'7.N7F' FGg' OF? 'G' 0'7'7/F' G>?G 06G7 /N/ �'GGFN. /F/'..GF' /Fg?F' HN//NGF7F' /F �

 FNF/g' FN. /Fg?F' G'6G.7g طFG 'GFG FNFFF' ?G(Jones & Mitchell, 2016) /?N  ' O7G' F?'G.F' '6G GGG
.OgG'G.H /NFNG6 7/G' /FN77. 0'77'GGF'H 0'7'N7F' GN.N. OF? /7/FF' GN/F GFg /NGGg' >F'. 

.G F? //'.GF' 0'N./gF /FNF/F' /?.'7GF' /6N. �/F7/GF' NGN/ //.F' OF' 7'F.Gg' :FN.N7N&7 FN.N H
 /F/'..GF' /Fg?FF /H//GF' G'6G.7g'H /N/N?7F' /N.7?F' /GFGGF' H'N7 NG /NGF7F' /F7'NGF'H NF'7.N7F' FGg'

.FNGNGGGF' FN6G FN. 
NF'7.N7F' FGg'. /F7F' 0'0 0'N7>FF': 

?/7F' /N7>F: 
     .G 'G7N7. G. N.F' �?/7F' /N7>F FN.7. G. NG �//7'.F' (7/F' /.F/ Hg. /NHNFF' (7/F' H'.G NG 'ON&/

 0'NF7F' NG NF'7.N7F' FGg' H'.G /7N.g'(Libicki, 2009) 87.G.  0'G.GF' ?FG FGGN GF' /N7>FF' G6G
 F? GG?/7 NF'.F'.H �'GFNG.'NN /F N.F' /GN.NF' .F'N?F'. FNFG./GF' FNG.'GGF' /N?N. Hg. FG /NFH7.GFg'

H76F' @g.g'H /NF'7.N7F' 0'/N/G.F' .F'N? /N//. /NGG' OF? ?/7F' /N7>F /G&.H .0'''7.g' G6G F/G NG ?
 FN/ NG ./NG'F.Fg' /NFH7.GFg' 0'''7.g' OF' /NFNF'FF' 0'.NF?F' FG /H'7.. H' FGGN N.F'H �/N6N. 'GF?

.7. 8'FFFF 'O?N6NG H'G NF'7.N7F' FGg' NG ?/7F' /N7>F FN.7. H'FH7.GFg' 0'G.GF' H6? 0'N//. . /N
'H7'7' F>. 'GF' g' �.F'N?F' 0'GF O' N7>F O ' 7/&G O'. 

NFN.H7F' 7'6FF' /N7>F: 
      FGg' /'/.' NG ' O6N' 'GFN.7. G'7.g' GF? NG N7'7' FG6. /G/..7GF' NFN.H7F' 7'6FF' /N7>F 0/.H

7FGH FNGNG F.F FG F7g' NG /N7>FF' ./7.F' .NF'7.N7F'( HN9191 FG /GN7.F' H' /N7>FF' /7.F.H �)
 /F?H .7/'F N7H ('N>H .7'FGF' G/GF'H ?G'/F' NF'.F' :7H76 //g/ ''GN.7' G. '0' ///. H' FG./GF'
 /NGF7 0'F'N. H' /G>F'H FG./G NFH7.GF' G.'GG OF' GF0 G.7.SN �NF'7.N7F' FGg' OF? 7H76F' G6G FN.7.

' FGg' 7N.'/. ('N>H /GN?6 /F'?GF' NF'7.N7F(Cohen & Felson, 1979) OF?G.H  /N7>FF' G6G طF7. �H/'
 G?6 7'FF FNFF. /NGG'H "FNFG&G 7'7/" FG FG?.F NF'7.N7F' FGgF /NNF 0'77'GG OF' /.'/F' OF? 'N6F'

.G'>FF' 
/NFF.F'H /N?'G..g' /N7>FF': 

       7G FGGN g GF' /NFF.F'H /N?'G..g' /N7>FF' /7.F. N?'G..g' H'N7F' F? 'GG'/..7'H 'N.NFNFG.F' F
 /.N. P6F' GNG(Baxter & Sommerville, 2011).   GG7. /NFF.F'H /N?'G..g' FG'N?F' FG gG H' /G&.H

 /N/ �/G.'6.GF'H //F?GF' /NGF7F' /G>Fg' 77? NG 7'. FG6. GGG 7N>FGF' '6G .0'GNF?GF' G>F FG' NG
H/ /N76.F' FG'N?F' .?F. FNG'.. NF'7.N7F' FGg' FF?.N g �N/FF' '6G OF?H .NF'7.N7F' FGg' NG ' OG7'/ ' O7

 G?6g' /FF/F' FG6. 'G 'O.F'> N.F'H FNG/..7GF' 0'77'GGH 0'NGNF7 /7'/'. ' O6N' FF?.N F. �.7/G /G>Fg'
H G/..7GF' GNF?. .G/ /NGG' OF? /N7>FF' G6G /G&. �NF'.F'.H .NF'7.N7F' ?'G/F' NG7' NG G.N?N. 0'N.N.'7.

.NF'7.N7F' FGg' 

/NGF7F' /F7'NGF' OF? FN.7.FF /F.'F 0'N7>F: 

'N.NFNFG.FF N?'G..g' ''F.F': 

      'N.NFNFG.FF N?'G..g' ''F.F' /N7>F /7.F. (Social Construction of Technology)  H'
G..GF' F.F FG FG6.. 'GFGFH FF.7G FG6. 7N7.. g 'N.NFNFG.F'GNG GG'/..7'H G7NN7. G.N P6F' ? 

 (Pinch & Bijker, 1984)  'G. G77.N N.F' /FN77F' H'. /N7>FF' G.N. �/NGF7F' /F7'NGF' H'N7 NGH
 GNFF'H 7NN'?GFF 7'G?F' ' O6N' 'GFGFH /N.NFNFG.F' /NG./FF /.N.F /7.G .7NF .F7.Fg' 7.? 7'.6g'
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' /N7>FF' /6N. 'GG �/N?G..GF' 0'7N/'.F'H /NGF7F' /F7'NGF' 6N6?.F /'.GGF' NG /N?'G..g' OF.F' G6G GGG H
 .F7.Fg' 7.? HN.FGF' 7N> H' HN.FGF' GNF7F' 77G.H 0'?G..GF' 8H'G.. GNG �H'/GF' FN.7 OF? ./FH&7GF'

./NGF7F' /F7'NGF' OF? 76'.G FG6. 7/&N N?'G..' ''F. NG 

/G.6F'H F/GGF' /N7>F 

     F/GGF' /N7>F.6F'H /G(Actor-Network Theory) NG  OF? F.7. /7/&G O7.' /N?'G..' /N7>F
 /.N.F NG �/NGF7F' /F7'NGF' GF0 NG 'G. �/N?'G..g' 7G'N>F' H' /7.F. NGH �/NGF7F' /F7'NGF' /7'7/
N.NFNFG.F' 0'H/g' FG FG FG6. �7.& OF?G. ./G.6F' F.'/ /N76.F' 7N>H /N76.F' 0'F'NGF' FN. 0g?'G.F'/ 

 �H'/GF' FN.7 OF? ./NGF7F' /F7'NGF' /?N.7 )FNN76.F' FNF?'GF'( FNG/..7GF'H )/N76.F' 7N> /F?'GF' 0'G.F'(
 FNF?.F'H /G7'6GFF /77GF' FNG/..7GFF )/N76.F' 7N> /F?'GF' 0'G.F'( /N?'G..g' 7'&طNF' 0'7FG /N..

OF? 7/&. H' FGGN 'G7H/. N.F'H )P76.F' F?'GF' H'?G'( /7F'H ( /NGF7F' /F7'NGF' GNG'GGBennett & 
Segerberg, 2012.) 

/NGF7F' /F7'NGF' /N7>F: 

     0'NGNF7H 0'NFH&7GH HNF/ OF? 7'. FG6. /NGF7F' /F7'NGF' /N7>F 6G7. �&6'F P7>F 7N>FGG
 GF'?F' NG /'7Gg' NGF7F'(Ribble, 2015)  H' ..N g FNNGF7F' FNF7'NGF' H' /N7>FF' G6G 87.G.H HNGN

 NFg.'H HH&7G FG6. GF6. G'NFF' OF? /7/FF' ' O6N' FGFH /NGF7F' 0'NFF.F' G'/..7' OF? /7/FF' طFG GGN/F
 FGg'H NGF7F' HNF'FF'H /NGF7F' ('/f'H /NGF7F' /NGg' N/G F/G .F'N. //? /N7>FF' G6G FG6.H .FG&H

GFF G.Hg' ///?.GF'H //F?GF' /?N.7F' OF' 7N6N 'GG NGF7F' 7'7'G /N7>FF' G6G FG?. �NF'.F'.H ./NGF7F' /F7'N
./F'?GF' /NGF7F' /F7'NGF' 6N6?.H GGGF FG'6 

/6F'FGF'H FNF/.F': 

0'/N/G.F'H P//.F' :NF'7.N7F' FGg': 

       //N..F' /76Fg' FG //N'6.G /?NG.G. 6NG.N 7N7.F' ?N77 ''6G /.'/G. /NF'7.N7F' 0'/N/G.F' 7..?.
NF.F /GG7GF' 'G7GN. H' 'GFG'G. H' 0'GNF?GF' G>F /N77 6N(Choo, 2011) GF...H  0'/N/G.F' ?'NF'

 'G'?7. N.F' /F7FGF' /NFH7.GFg' 0'G.GF' OF' /N/7GF' /F77FF' 0gH'/G FG �/NF?.F' /N/ FG ' O7N.G 'OGg..'
NGF' FG6. N.F'H �/7'6F' .G'7.F' NG /?&'6F' /N/G.F' H'G6' 87.' //'H ./FH/F' /F7/'H H'/N/F'H 0'7H7

 .G'7.F' FG ?NF NGH �/N/GF' .G'7. 076.F'H .0'F'N.F' /F77 H' 'GGg.'H /G>Fg' H'7..g /GG7GF' �//'H77
 ..7. 'GG �/7N.g' 0'NF7F' NG 7'. FG6. �'G7'/7g /N/G .F7.H G/..7GF' 0'F'N. 7G6. N.F' /7'6F'

 /7N.G /NF'G 7&'7.H 0'.'776' NG(Gazet, 2010). 
 FG /7'7/ 0'GNF?G F? G6GFF FNGF.7GF' ?'/. OF? PN7F. N.F' NF'N./g' /N7.F' 0'G.G ./.7' 'GG
 6G7 0'G.G H'G �GF0 OF' /G'6g'. .'O/NF?. 7/G' /?/'.GF' .NNF' ?F'NG H' NFH7.GFg' /N7.F' F&'77 Hg.

 /?8NGF' /G/.F'(DDoS)/. FN7?.F G'>F H' /G.6 FNG/. NG 77G. N.F' �.F /7N.G 0'/N/G. FG6. �'G.'G 7G'N
 /G/F.GF' /7G.7GF' 0'/N/G.F' H'G �GF0 OF? /Hg? ./NGF7F' 0'G/.F'(Advanced Persistent Threats) �

 OF' FF7.F' OF' O?7. O/GF' /FNN7 /G/G.7G 0'G.G NG �HH/F' 6?. 'G'?7. N.F' /76Fg'. O//'? /7..7GF'
 77..F' 8'7>g 'O.F'> /7F. /G.6Cavelty, 2010)). 

     FGg' F6GF H'7FF' /?7'H 7'/f' /7N.g' 0'NF7F' NG /87'.F' /NFH7.GFg' 0'G.GF' FG /N/?F' 087.'H
 GN.G ..7. �H'/GF' FN.7 OF? .NF'7.N7F'WannaCry ransomware  G'?F0299 0'&G OF? 7/' P6F'H �

 NG 7.NN.GGF' /6G.' FG Ggf'952 .'776' /H// NG �/FH/ FG6. 7/'H �0'?'7FF' GF..G NG /7N.G 0'
 'GG �/NGF7F' /F7'NGF' FG O 'G'G O'6. FG6. N.F'H �///.GF' /GFGGF' NG /NF7NF' /N/7F' /G/.F' OF? 8N/FG

 GN.G O/' 'GG ./NGF7F' 0'G/.FF FNF7'NGF' G.N. OF? 7/&N /FDDoS  G'? NG0292  FG /N/?F' FN7?. OF'
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 'G. �/7NG6F' .NNF' ?F'NG GF0 NGTwitter HNetflix HReddit 0'G.GF' G6G F/G 7N/'. /NF'G./' /G&N 'GG �
 /NGNNF' /'N/F'H NGF7F' /'7.Fg' OF? 7N.G FG6.(Perlroth, 2016) 7G8'H  H'7..'Sony Pictures 

2014/7'6 0'G.G 6NGF. OF? /FH/F' 'G'?7. N.F' /F?'GF' 0'G.F' /7/F �/NF'G6F' 'N7NG OF' (N7FGF' � 
 /N7'N7 ?G'H/F(Ismail, 2017). 

 FG6. H' FGGN N.F'H �/NF'7.N7F' 0'/N/G.FF /7NGFGF' 7'/f' OF? 'N6F' 0'G.GF' G6G طF7. �G'..F' NGH
 'GF' 'GG ./FG./GF' /N7'N7NN.F' 0'7.N.F' O./H /?G7F'. 7'76g'H /NF'GF' 7&'7.F'H /NFN>6.F' 0'.'776g'

0'..g //FGF' /.'/F' OF? /G&.  /NGG' 86?N 'GG �?G..GF' 0'?'7F ?NG. NG NF'7.N7F' FGgF /NNF 7N.'/.
./NGF7F' /F7'NGF' H'N7 NG NF'7.N7F' FGg' OF? //.F' '6G 6NG7. 

/N'FNF' 0'N.N.'7.7':  

    0'G>FGF' 'GG/..7. N.F' 0'N.N.'7.7g' ' O6N' 7N7.. H' ..N �/NFH7.GFg' 0'/N/G.F' 7N7. 7'7G.7' ?G
NG..FF G/7.F' P6F' .GFF' OF' 7>FF'.H .'G.// FG GHeikka et al 2006)) N?'G/ .GF 7NN7. FN?.N �

 '6G G6F.7N /N/ /NGF7F' /F7'NGF' 6N6?.F PNN/ 7G' NGH �"FG?F' NG ?'G/F'" G7'. GNF' 7'6N 0'F.7F' //?.G
GF' 0'GNF?G G'>F FG /GF..G 0'F.7 /N'G/F ///?.G /NFG' 7N.'/. 6NGF. .GFF'F? F6G H' FG6N 'GG �/G>F 77

.G'>FF' ON.7G OF? 7طH F/ OF' P/&N g //'H GG/. 

     G6G /G>F'H /N'G/F' H'7/. F/G �/NNF /N.NFNFG. HNF/ 76F NG .GFF' '6GF /N7N&7F' 0'FNGGF' //'
?GH .0'/N/G.F' FG /?7'H /?NG.G FG /N'G/FF 7NG6.F' 0'NFF.H 0'7H7NGF' //G'GG .G'7.H FF7.F' 0 �GF

 'G'7.' /7'7/F 'OFGNG �/NG'G 7N> 'G//H /NFF.F' 7N.'/.F' H'. G'7.?g' /N'6.NAlbrechtsen and Hovden 
(2010) 0'7/' G6F.7N 'GG �' O6N' /N76. /N6F NG F. /NFF. /FG6G /7.G 7NF NF'7.N7F' FGg' H'G �

.NF'7.N7F' FGg' NG P76.F' FG'?F' /.F'?G OF' G/G. 0'N.N.'7.7' 

    0'/N/G.F' HN/ FNF7'NGF' GNF/.H .N7/.F /FG'6 /NF7H .G'7. 6NGF. 0'N.N.'7.7g' GF. FG6. H' FGGNH
 /G'F/ 6N6?.H 6NGF.FF /F.'FH //6'H NFH7.GF' FG' 0'7'N7 ''6F'H .F7.Fg' 7.? /FGf' 0'77'GGF'H /FG./GF'

 /G>FGF' F.'/ NF'7.N7F' FGg'. N?NF'(Furnell & Clarke, 2012). 
       FNG6. NG ' OG7'/ ' O7H/ /N/N?7F' /GNG/F' .?F. �NF7NF' ON.7GF' OF?H /N/N?7F' /N.7?F' /GFGGF' NGH

 .NF'7g' G6G //'H .7.f FN/ FG 'G7N7.H 'G.FF7' N.F' /&'NFF'H 0'7'N7F' Hg. FG NF'7.N7F' FGg' /G6G
. N.F'H �/NF7NF' NF'7.N7F' FGg' 0'N.N.'7.7' 7NN7. NG FGg' 6N6?.F 'G.GFH 'GG'/G'H /GFGGF' /N(7 ///

 0g'GH ''6F' GF0 NG 'G. 7N.'/.F' FG /?NG.G 0'N.N.'7.7g' G6G FG.6.H .GNF? 8'G/F'H NF'7.N7F'
 FN. 0'G'76F'H NF'7.N7F' FGg' H'.G NG 7NN7.F'H //.F' NG 7'G/.7g'H NF'7.N7F' FGgF /77.G

' /NG.H 7'.F'H G'?F' FN?'7FF'.NFH/F' HH'?.F 

    OF?H  /'/.g' NG 0'F'N.F' /N'G/F /G'?F' //&gF' F/G 0'F'N.F' /N'G/ FNF'NF FG?. �NFH/F' /N?7F'' N.H7Hg
OF?  0'F'N.F' G6G ?G FG'?.FF 0'77&GF' OF? /G7'7 0'.F7.G 87G.H /'7Gg' 0'F'N. /N7N7. /N'G/

 'G.N'G/H(Voigt et al., 2017)  'GG /N/?F' .G/F  OF? .F7.Fg' G&'7. G/G.7. 0'?N76. 0'GNG/F' FG
 H'G6' GF..G G7.N P6F'H ///.GF' 0'NgNF' NG 7.NN.GGF' G'/..7' /''7'H H'N./g' HNF'F F/G /N//.F' G.H

 ./7'6F' /NFH7.GFg' /76Fg' 

 /NF/GF' /NGNG/F' /&'NFF'H 0'7'N7F'H /NGN>F.F' 0'N.N.'7.7g' FG FG /?. �'G7GN. NGG /NFH/F'H 0'FNG
 G.Hg' ///?.GH 0'F.7F' ///?.G /N.N.'7.7' H'G6 NG GG'7N 'GG �NF'7.N7F' FGgF FG'6 .GFF /G7'/

./NGF7F' /F7'NGF'H NF'7.N7F' /N/G.F' 7N7. //G'GGF 
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/NF'7.N7F' 0'/N/G.F' /G.'NG NG /N/N?7F' /N.7?F' /GFGGF' /NG. 

      /N/N?7F' /N.7?F' /GFGGF' 77/. 7N7. .?FN /N/ /NF'7.N7F' 0'/N/G.F' /6 /G.'NGF' 6N6?. OF?
 FG /N/?F' 07G8 �/7N.g' 0'NF7F' NGH .NF'7.N7F' FGg' 0'N.N.'7.7' FNG6. NG ' OGGG ' O7H/ 'N.NFNFG.F'
G./G 0'FN.7. 'GFG FGFH �/NF'7.N7F' 0'/N/G.FF /N'6.G FG6. /F?GF' /G6GF' /.F'?GF /N.NFNFG.F' 0'7'G..g'F /

./N/N?7F' /N.7?F' /GFGGF' NG NGF7F' FGg' 7'7' NG 

      'OF77 H'G/FN /N/ �NF'7.N7F' FGg' H'.G NG FN.7/&G FN.'/'G N?'F77g' ''G6F'H NFf' GF?.F' 87.H
 FG GNG..F'H 'G/N//.H /NFH7.GFg' 0'/N/G.F' ?FN.F //N/. 'G.//(Buczak & Guven, 2015)  G6GF FGGN

G 0'NFF.F' 7'GF' OF? G7?.FF /N&.F.F' 0gNF/.F' FN.7.H 'GF FN/G g /?77. 0'F'N.F' FG /F&'G 0'NGG /.F'?
 /NGGg' >F'. 7G' NGH �/NF'7.N7F' 0'/N/G.FF /NF'?GH /NF'..7' 7/G' 0'.'..7'. /7/FF' G6G /G7. .7'6F' 7'6FF'

 /N/N?7F' /N.7?F' /GFGGF' F/G /N'6.G FG6. /NGF7 /FH/FShaukat et al., 2020).) 
      /NFF. FN.7. /?N �GF0 OF? /Hg?Blockchain ?.6G Og/ NF'7.N7F' FGg' NG 0'F'N.F' /Gg7 6N6?.F '

 /NFF.F FGGN �/.?FF //6'HH /N6G7G g 0gG'?GFF /NGF7 0'.7' 7.'G/ ''6F' Hg. FGG .'G.N77H
Blockchain ?... /NF'GG' 6N6?.H 0'F'N.F'. .?g.F' ?FG  Og'G./' 0'G7F' G6G F?.. ./NFH7.GFg' /76Fg'

 NGF7F' /'7.Fg' NG /NGF7F' HN7g' /N'G/F /NGGg' >F'. 7G' NGH �0'F'N.F' ?G FG'?.FF FNG.'GGFF 'O.?7
/N/N?7F' /N.7?F' /GFGGF' NG 7G/6GF'Khezr et al., 2019) .) 

    N/. ' O.0NGF NGNGGF' 7NG6.F' G/FN �G.'0 H'N7F' NGNGNGGF' /N.'GGF' ?N8N. /G7N /N/ �FGf' H'7.gF 'O/ �/
 '6GH .F&'77F' 7NG6. GGH 7NG6.F G/..7N P77 /'.GG H/'... FNG77F �NGNGGF' 7NG6.F' NG /87'. /6NG NGH
 /N./.F' /NF.F' FNG'. NG /F&'G /'/' NG �GGF' 'GNF'GNG (/'.G OF' /F.7GF' �0'./gF F.'FF' NFGg' 7NGN.F'

.gF ./N/N?7F' 0g'7 

 F/G /N.'/7F' FGg' 0'G/. 7NG8 H'G �GF0 OF? /Hg?Security as a Service (SECaaS)  ' O7'7G G/FN
 /6 'G.FH7G 6N6?. NF'.F'.H �H'Gg' 0'G/.H 0'H/' ///' OF' HN7NFF 0'G>FGFF /GFG.F' /N/ FG Og'?G

 7NG8 F/GNH ./NF'7.N7F' 0'/N/G.F'SECaaS  NG /GGG /N7. �/FGF7F' N/F /N/N?7F' /N.7?F' /GFGGF' /F/7
 /NGF7F' 'G.G7. FNG'.HAlmorsy et al., 2016)). 

      FGgF /NGNG'FN/F' /N.NFNFG.F' 0'7'G..g' G6GF /N/N?7F' /N.7?F' /GFGGF' GN8N.F FGGN �G'..F' NG
FF.F' G6G Hg ' O7>FH ./&6'FF' 0'/N/G.F' /G.'NG NG 'G./?'7G NF'7.N7F'/F. 'GF'G �' O7N.G ' OG/F. FF/. 0'N 'O6N' G

 NG 'GN7 g �NF'7.N7F' FGg' H'.G NG 7NN7.F'H //.F' 7'7G.7' /7H76 /G&N 'GG /FG./G G?6 7'FF
./?77. NGF7F' HN/.F' G/F.N /N/ P/N?7F' H'N7F' 

P/N?7F' H'N7F' NG /NGF7F' /F7'NGF': 

     . 00NGF 7NG8 OF' NGF7F' 77?F' /N?7 O/' /F7'NGF' GNGGG H'G /N/ �N?G..GF' F?'G.F' NG /N/
 FGH ./N/N?7F' /N.7?F' /GFGGF' F/G 'O?N77 /FGF7 OF' HN/.N /F. NG 'GN7 g �7N7.F' '6G /?NF7 NG /NGF7F'
 �/NF'?GH G'>.F'. .F7.Fg' HNG/..7N /'7G' GGF' OF? HNG _7?SN FN6F' �HNNGF7F' HNF7'NGF' H' GH7?GF'

F/ HNFG/.N7N7. FG6.N .////G 0'NFH&7GH 'OFN Ribble (2015)  /N7/ /NGF7F' /F7'NGF' HNF/F
 �.F7.Fg' 7.? ''7f' F? 7N.?.F' NG F/F'H �/N7N7.F' NG F/F'H �'G.G7'6GH 0'GNF?GF' OF' HN7NF'

./N/N?7F' /N.7?F' /GFGGF' GNF? 77/. ..'. 'G NGH 

       0'NFH&7G. /.N/7G HNF/F' G6G H' 'GG 7.? 0g?'G.F' ''F/' /NFg.g' 7NN'?GF'. G'6.Fg' .F7..
 7..?.H .HH&7G FG6. /NGF7F' /7'NGF' G'/..7'H �FN7.fF /N7N7.F'H /NGF7F' HNF/F' G'7./'H �.F7.Fg'

 FF /NGF7F' /F7'NGFF /?7.F' 77'F?F' Hg. FG 'G/N6N. G. N.F' �0'NFH&7GF' G6GRibble (2015) /FN/H �
G6. /F7F' FG6.H ./NFg.' /NGF7 /G'F/ 6N6?.. /FH/F' G'6.F' OF' 7>FF'. GF0H �P/N?7F' H'N7F'. 7'. F
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 /?7.F' 77'F?F'–  O 'F.'7 'F7G0 'GG–  /NGg' N/GH /NGF7F' 0g'7.g'H /NGF7F' /7'..F'H NGF7F' HN7NF'
F'H /NGF7F' 0'NFH&7GF'H HNF/F'H NGF7F' HNF'FF'H /NGF7F' ('/f'H /NGF7F' FGg'H /NGF7F' /NG'?F'H //7

.NGF7F' 

     FNGF?.GF' /NH6. Hg. FG HHg' G'FGF' NG GF0H �/NGF7F' /F7'NGF' 6N6?. NG 'ON7'7' ' O7H/ GNF?.F' .?FNH
 NG 7'. FG6. GGG 7H/F' '6G .HH&7GH NFg.' FG6. NGF7F' GF'?F' NG FFF.FF /G8gF' /G7?GF'H 0'7'GGF'.

7F' /N.7?F' /GFGGF' /N/N?7F' /N(7( /NF7H /NNFH' NGF7F' HN/.F' F/GN /N/ �/N/N?0202 77'/GF' FG?. .)
 FNGF?.GF' .G'FGF' NG /NGF7F' /F7'NGF' .G/ ?.6N /N/ �/NGF7F' /F7'NGF' GNF?.F /GGG 0'7FGG 0'?G'.F'H

' G'/..7g ?7Hg' /NFg.g' 7'/f'H .F7.Fg' 7.? GGGNF7 NG P/FF FG6. 7NGG.F' OF?FNFG.F /NGF7F' 'N.N
Choi et al., 2017)) 

     �0'GNF?GF' OF' HN7NF' OF? N7'7FGN/F' ?.'7F' ''G6' 'GFGGN /7N.G /N?G..G 7'/& 'GF /NGF7F' /F7'NGFFH
 N?'G..g' GG?6H F? 7>FF' 6>. FNF7'NGF' ?NG. HN7H H'G6 Hg. FG N?'G..g' 0'G/g' 6N6?.H

GF7F' /7'NGF' OF' P/'7.Fg'H ?G /N7'7FGN/F' G6G O6'G..H ..F7.Fg' 7.? 0'?G..GF' NG /G7'6GF'H /N
 /N/N?7F' /N(7 G'/G'0202 /'N/F'. 6.'F ?G..G 6N6?.F /FN7NG FG'6F' NGF7F' HN7NF' OF? /G&. N.F'H �

 /N/N?7F' /N(7(0202 Hg. FG .F7.Fg' 7.? NFg.g' GNF7F' 6N6?. GG'7N H' FGGN �GF0 OF? /Hg? .)
 /NGF7F' /&N.FF /FG'6F' //N.F' FN7/.H .F7.Fg' 7.? /G>'F.GH /G7./G 0g?'G. NG /NGF7F' /F7'NGF'

Ribble, 2015)) 
    G'>F 7G>SN �H'/GF' FN.7 OF?G �/NGF7F' /F7'NGF' (/'.GF /.'FF' 6NGF.F' /F'/F' 0'7'7/ FG /N/?F' 7G>.H

NF?GF' 'N.NFNFG.. GH7?GF' /7NG'>F7 NG GNF?.F' /F7'NGF' /N'?7F FGGN GNG /FG'G.GF' 0g'7.g'H 0'G
 ' OG'7./'H OgNG6 7/G' NGF7 ?G..G OF' P/&. H' /7G.G F7 6FG /NGF7F'Patiño et al., 2023).  ) �F/GF'.H

 NGF7F' GNF?.F'. H'G7F' FG 7N.G //? G'GF' OF' '/FFFG NG H'7FF' /?7'NF' /NGF7F' /F7'NGF' GNF?. .G'7. 0/'
(Johannes et al., 2017).   /GNF 'O7H7/ G/F. �P/N?7F' H'N7F' 07'. 'GF' FG G>7F' OF? �/F/Gg' G6G

.O 'NFg.' FNG7/G FNNGF7 FNF7'NG ''6F' NG 'GN7 g �/N/N?7F' /N.7?F' /GFGGF' NG NGF7F' HN/.F' /F/7F 

    ?G..GF' NG ' OG7'/ 'OFNGG /NGF7F' /F7'NGF' GNGGG /?N �/F7/GF' NG  OF? /7N.G 7'/& GFH GNNF' NGF7F'
 /GFGGF' F/G 'O?N77 /FGF7 OF' HN/.N /F. NG ./NGF7F' /&N.FF /G'?F' //7F'H .F7.Fg' 7.? /'7Gg' 0g?'G.
 NGF7 GF'? NG /GG'7GFF 'ON7'7' ' O7G' /NGF7F' /F7'NGF' 0'NFH&7GH HNF/ G'7./'H GGG /?N �/N/N?7F' /N.7?F'

/NFNG6H /NFg.' 7/G' .' OG'7./'H 

/NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. /F/'..GF' /Fg?F': 

       /G6GF' NG 'GGFN. /G7.6GF' 77g' FG /NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. FNG?F' 7'.ط.F' ?.FN
F.F' /&'NG FG //'G.7g' FN. H8'N. FNF/. NG F/G.GF' P//.F' ?G FNF'.GF' gG ?7'7.N .NGF7F'F /NGF7F' 0'N

 'G7G'N.H /NGF7F' 0'F'N.F'H /G>Fg' /Gg7 /N'G/ OF? NF'7.N7F' FGg' 6G7N ./FG./GF' 'G77'.G GNG..H
 �O7.' /N/'F FG �/NGF7F' /F7'NGF' 'G' ./NGF7F' 0g?'G.F' GNF? ///. P6F' FGf' 7'7g' ''F.H �'G.N77H

' /G7'6GF' ///. N.F' 0'NGNF7F'H 7NN'?GF'. FF?.. H'G �NF'.F'.H .NGF7F' ?G..GF' NG /NFg.g'H /FH&7GF
./N/7 7G?F'H �'G. HNG?GF' NF'7.N7F' FGg' 7N.'/.. 'G.?N.7. /7..7G /NGF7F' /F7'NGF' 0'77'GG /NF'?G 

      0'./N /N/ �/F'?GF' /NGF7F' /F7'NGFF 'ON7'7' 'O776 NF'7.N7F' FGg' 7'..?' FGGN �/F/ 7/G' 7N>FG FGH
GF' 0'GNF?GF'H H'7.g' 8'7>g 'GFNG/..7N N.F' /NGF7F' /G>Fg' H'G' NG /F/F' OF' HNNGF7F' HNF7'N

 ?/7 /NGF7F' /G7'6GF'. /7..7GF' 77'.GFF FGGN �NF'7.N7F' FGgF /F'?G 7N.'/. HH/.H .0gG'?GF'H
./NGF7F' /F7'NGF' FS/ SG 6NNF. NF'.F'.H FNG/..7GF' 
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     �7.f' .F'.F' OF? FGGN /N/ �NF'7.N7F' FGg' 0'77'GG FNG6. NG ' OGGG ' O7H/ /NGF7F' /F7'NGF' .?F.
 FN.7 OF?G ./NGF7F' 0'&N.F' FG' OF? 7N.G FG6. FNNGF7F' FNF7'NGF' 0'7'GGH 0'NGNF7H GF'NG 7/&. H'

 ?'/.. N?NF' H' /NNF 7H7G /GFG G'/..7g H'7FF' /?7'NF' /77'GGF' P/&. H' FGGN �H'/GF'./g' /N7.F' NF'N
 ?G..GF' H' ?G..GF' ON.7G OF? 7N.G FG6. NF'7.N7F' FGg' 6N6?. OF' /FGf' 7N> 0'G.6F' .F.. H'

(Spremić & Šimunic, 2018).   7'7 .طg' NG GG HNFH&7GF' HNNGF7F' HNF7'NGF' HNGN 'G 'O.F'>H
./NFH7.GFg' 0'/N/G.F' /6 HHg' ?'G/F' 

/.NN �GF0 OF? /Hg?  /G&N 'GG ./NGF7F' /F7'NGF'H NF'7.N7F' FGg' 0g'.G FN. H/'..G 6N6?.
Mossberger ( HH7.&H0229 NF'.F'.H 7.G' /NGF7 /G7'6G 86?N 'OF'G' 7/G' /NGF7 /&N. 6N6?. H'G �)

/7NF.7GF'H /FH&7GF' /NGF7F' 0'NGNF7F' 6N6?. P/&N H' FGGN �G7GF .FNF' NG ./NNN/ 7/G' /NGF7 /F7'NG 
.F6G' /N?'G.H /N7.6 NFH7.GF' FG' 0'77'GG OF' 

     'GGFGFH 6?.F' 'GG6?.. FN7..7G FNGNGGG /7.G '7NF /NGF7F' /F7'NGF'H NF'7.N7F' FGg' �O 'G'..H
 /G6GF' ''F. NG HNG7.6NH �6?.F' GG6?. HgG6NH NGNG'FN/ FG6. Hg?'G.NH G7GFN g FG6. H'G.'6.G

NGF7F' 'F?G..GF N?N.7F'. 
/NGF7F' /F7'NGF' 7NN7.F /FG7G /FN7NG NF'7.N7F' FGg': 

      '6GF /G7'/F' .F'N.F' //' FGGN /N/ �/NGF7F' /F7'NGFF H'F.Fg' NG O 'N7N/G O'7H/ NF'7.N7F' FGg' .?FN
 HNF7'NGF' G7'6N /N/H ./NGF7F' /76Fg' NG /76FF' /G7'6GF' ?.6. /FG& /NGF7 /&N. 6N6?. NG 7H/F'

7F' G6G .F7.. �/N?'G..g' 0'G.6F'H /NFH7.GFg' /7'..F' OF' 0'GNF?GF' H/'.. FG .F7.Fg' 7.? HNNGF
 0'G'G.Fg' FG NG/N N&'FH 7'7' OF' /G'6g'. �0'/N/G.F' FG /NF'.H /FG& /NFH7.GF' /&N. /76FF' /G7'6GF'

 7NG6.F' 0gNGN.H7. F/G �NF'7.N7F' FGg' 7N.'/.F FGGN ./FG./GF'Fg' 7.? /FGf' 0'7FGF'H /NNFF' .F7.
 OF? /'7Gg' ?N.6.H FNGG. NF'.F'.H �/FGf' /&N.F' G6G 7GN. H' �/F'?GF' /7'6F' .G'7.F' FG /N'G/F' /G>F'H

 FN76F FNNGF7 FNF7'NGG GG7'H/' ''/'(Von Solms & Van Niekerk, 2013).. 
     F' FGg' FN. F?'G.F' FG 7.& GGG .F'. FF?.NH /?N 'GG .0'F'N.F' /N7N7.. /NGF7F' /F7'NGF'H NF'7.N7

 G?/F NF'7.N7F' FGgF /F'?G 7N.'/. OF' /.'/F' /G&N 'GG �/NGF7F' /F7'NGFF 'ON7'7' 'OFNGG /N7N7.F' NG F/F'
 '6G F/F'(Ribble, 2015).   77F? 'G.N'G/H �NGF7F' GF'?FF P7FGF' /NG?F' /N7.6F' 0'F'N.F' FG6.H

 NG G7'/ /FGf' 0'F'N.F' /?'NFH 0'F'N.F' 7NG6. F/G NF'7.N7F' FGg' 7N.'/. FG6. .G/..7GF' /F/ OF? 8'G/F'
 NG /F/F' 6N6?. NF'.F'.H �/N7.6F' 0'F'N.F' FG'H /N7N7. 0'F'N.F' OF' HN7NFF /G7'7F' ط.'N6F'H

g'H /F'?GF' /G7'6GF' FG '6..N g '6. /F/F' G6G 7..?.H ./NGF7F' 0'7FGF' FNF7'NGG /'7GgF /NFg.7FNNGF 

 (Livingstone, 2014). 

NF'7.N7F' FGg' 6N6?. NG /NGF7F' /F7'NGF' 7H/: 

     F. O'7H/ /NGF7F' /F7'NGF' .? N7'7' O '  N?NF' 6N6?. Hg. FG NF'7.N7F' FGg' /NG. 6N6?. NG
G /NGF7F' /F7'NGFF /N7'7g' (/'.GF' //' FG6.N .//N.F' 0'77'GGF'H 7.? /FGf' 0'NGNF7F' /77'GGH GG

 NF'N./g' /N7.F'. N?NF'H .G'7.FF G>.FGF' /N//.F'H /NNF 7H7G 0'GFG G'/..7' GF0 NG 'G. �.F7.Fg'
 FN6G.G /'7Gg' HNGN �/NGF7F' /F7'NGF' NG FG'6F' GNF?.F' Hg. FGH .O7.g' /NFH7.GFg' 0'/N/G.F' ?'NF'H

N/G.F' OF? G7?.FF F6G' FG6. 7'7' 6N6?. NF'.F'.H �77'.GF' FG FFF. H77. G77.F'H /FG./GF' 0'/
.FG'6F' NF'7.N7F' FGg' 

       �NGF7F' GF'?F' NG FN76F FNG7'6G GGFNG H'7Fg' /.F'7GH /N?'G.F' />FNF' /NGF7F' /F7'NGF' 86?. 'GG
. FG NF'7.N7F' FGg' NG N?'G. FG6. /GG'7GF' FNF7'NGFF FGGN NF'.F'.H.6GF' /76Fg' F? @g.g' Hg /GN

 Hg. FG NF'7.N7F' FGg' H'7Fg' /77'N. FGg' 6.ط FG ?NFF' '6G 86?NH .'GFNG.'NN N.F' 0'G'G.Fg' H'
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 FNG7'6GF' ?NG.F 'OF'G' 7/G' /NGF7 /&N. 6N6?.H �'GFG /N'FNF'H 0'/N/G.F' G'6.Gg N?G..G .GF ''6F'
(Livingstone & Third, 2017).. 

     H' FGGN /N/ �0'N//.F' FG /NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. F?'G.F' NF.N g �G.'0 H'N7F' NGH
 /G7'6GFF /G8gF' /7'NGF' H' 0'7'GGF' OF' /'7Gg' 6?. 7'F.G'H /NGF7F' /'H'7GF' G/? F/G 0gG6G P/&.

FF GF'G. OF' �NF'7.N7F' FGg' GGGH FNNGF7 FNF7'NGG /NF'?G.77'.GF /'7Gg' 'g&G 6N7?.H G?6F' 7' 
 NG /7G.7G 0'/N//. /NF'7.N7F' 0'/N/G.FF /NGNG'FN/F' /?N.7F' .F7.. �GF0 OF' /G'6g'. .7.G' /NFH7.GF'

 /G7?GF'�0'7'GGF'H  FNF7'NGF'H NF'7.N7F' FGg' NG7./G FG FGF 0'N//. FG6N 'GG FNNGF7F'Von Solms 
& Van Niekerk, 2013)). 

      FN.7 OF?G ./NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. 78&.F' 6N6?.F ' O77G ' O6N' 0'N//.F' G6G 7GN.H
 86?. H' /NGNF?.F' .G'7.F'H /FG'6F' 0'7'N7F' Hg. FG /NGF7F' /'H'7GF' G/? /.F'?GF FGGN g �H'/GF'

 FG G'?F' NF'7.N7F' FGg' ' O6N' F7/. F. �.7/G /NGF7F' /F7'NGF' .77.FF /67?GF' G'/Gg' FNFF. Hg.
 />FNF' /G'F/ 86?N H' FGGN /7N7.GF' 0'/N/G.FF /.'..7' 0'7'GGF' /NGF.H 7G.7GF' GF?.F' H'G �F/GF'.H
 ?7Hg' NF'7.N7F' N&N.F' G'>FF'H /'7Gg' FNNGF7F' FNF7'NGF' /NGN 'GG �/NF'..7g' 0'NGNF7F'H

(Ausawasowan et al., 2021).. 
'Gf'/NF.F.7GF' H: 

       /F7'NGF'H NF'7.N7F' FGgF 7N7.GF' /G6GF' FNG6.F /GF..G 0'G'..' GF'FG �F.F.7GF' OF' 7>FF'.
 0'G.6H ''N6g' .F7.F' F/G 0'7N7.F' 'GN6>. N.F' NGF7F' H'7.g' //'N8 FG?. /N/ �/NGF7F'5G OF? �

6GF' 7NN7. G6F.7N 'GG �NF'7.N7F' /N/G.F' //'7G ?N7N.6g'. ./7N7.GF' NF'7.N7F' FGg' 7N.'/. FG /N /G'
 FGGN /N/ �0'N//.F'H 77GF' FG OgG NFf' GF?.F' 0'NFF.H N?'F77g' ''G6F' 7'6.F' 7GNN �GF0 OF'
 /N/'F FGH .//N..F' /F?'GF' 0'G.F' F.F FG 'GFg>.7' FGGN ' O6N' FGFH NF'7.N7F' FGg' 6N6?.F 'GG'/..7'

H'F.F' ?G �O7.'  FNNGF7F' FNF7'NGF' 0'NFH&7GH 7H/ 7G.7N7 �.F7.Fg' 7.? 0'G/.F'H /76Fg' FG /N6GF'
 7N.?.F' /N7/H /N7N7.F' F/G /NGF7F' HNF/F'. /N'6.GF' G'7.?g' /7H76 OF? GF0 /G&NH �7N7.F' NG

./NGF7F' /NGg' N/GH .F7.Fg' 7.? /NFg.g' 0'NGNF7FF //N'6.GF' 0'?FN.F' F? Og6G 

     /NGF7F' /F7'NGF' 6N6?.H NF'7.N7F' FGg' 6N6?.F /NF'..7' 7N.'/. 0'..' ..N �0'G'..g' G6GF /.'..7'H
 0'/N/G.F' /G.'NGF 0gNGN.H7.F'H NF'7.N7F' FGgF /N./.F' /NF.FF 7G.7GF' /N//.F' GF0 FG6NH ./FH&7GF'

/N?N.F'H GNF/.FF /NNF .G'7. 6NGF. OF' /G'6g'. �/&6'FF' F7'NGF' /NH6.F NF'7.N7F' FGg' H'.G NG FNNGF7F' FN
 FGgF /NNFHg' /'7Gg'H 0'G>FGF' N7?. N.F' FGg' /G'F/ 6N6?. H' 'GG ./G8gF' /G7?GF'H 0'7'GGF'.

./FG'6F' /NF'7.N7F' 0'?'G/F' 6N6?. NG 7N.G FG6. GG'7N H' FGGN NF'7.N7F' 

      /N/?F' .?FN �0'7'N7F' 7N>FG FGH /NGNF?.F' 0'77&GF'H 0'GNG/F' GF0 NG 'G. �//F7GF' ('/7' FG
 FGGNH ./NGF7F' /F7'NGF'H NF'7.N7F' FGg' F.F.7G FNG6. NG /G7'/ ' O7'H/' �7'.F' ?'7FF' 0'G>FGH
 0'/N/G.F' /6 /N?'G.F' /NG.F' 86?. H' 0'F'NGF' G6G FN. 0'GNF?GF' /G7'6GH HH'?.F' 86?. N.F' 0'7'N7FF

.GFg' HN7/ FG6N 'GG �/NGF7F' /NFNG6FF /NNFHg' 0'7'N7F' N7?. H' ..N �GF0 OF' /G'6g'. ./NFH7
 NGF7F' GF'?F' NG /G7'6GF' /77G OF? �P/'7.Fg'H N?'G..g' GG?6H F? 7>FF' 6>. �/'7Gg' ?NG.

./NFH&7GH H'G'. 

      .F'N. ?NG. NG /NGF7F' 0'NFF.F' 7'6.F' 7'7G.7' ?G �' O7N.'H /F7'NGF' GNF?. .G/ P7H76F' FG �/'N/F'
 FG6. NGF7F' GF'?F' NG FFF.F' FG /'7Gg' FNGG.H �/NG77F' 7N>H /NG77F' GF?.F' 0'/'/?' FG FG NG /NGF7F'

.FG&H NFg.' 
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/G.'.F': 

      7F' /F7'NGF'H NF'7.N7F' FGg' FN. /FG'G.GF' /Fg?FF FG'6 G'6G.7' OF' //.F' '6G /F/7 0/'FF ./NG
 'G.'7'7G ./.7' �/FN'..G 0'F'NGG 0'6F 'GFN. GF' G'6.G' G. �FNGNGGGF' gGF N.N7'.F' 7N7.F' ?....H

./N'6.GF' NGF7F' H'7.g' /G.'NG NG /N'6.G FG6. /G.'6.G 

     NN 'GG �/FGf'H /76FF' /NGF7F' /F7'NGFF 77NGG NF'7.N7F' FGgF 7N.GF' 7H/F' F? /7'7/F' .G6G 'GGG 7
 Hg. FG NF'7.N7F' FGg' 6N6?. NG /NGF7F' /F7'NGF' GG'7. /N/ /76FF' /G7'6GF'H /F/F' 'GNG 7G/6. /&N.
 /GFGGF' H'N7 NGH .H'7Fg' FG /776F'H /N?'G.F' />FNF' NG /?'7N GF?.GH NF'..7' NGF7 7NGG. /N'?7

>F ' O7'. 'OF8H /F/'..GF' 0'Fg?F' G6G FG/. �/N/N?7F' /N.7?F' NG /FH/F' 'G.FF/ N.F' /7N.GF' 0'N7.FF ' O7
.NF'7.N7F' FGgF PNF 7'7' 6N6?.. G'6.Fg'H NGF7F' HN/.F' 

      GF0 NG 'G. �FN//?.GF' //F7GF' ('/7' /G7'6G /7H76 OF' .&'.FF' 7N6. �0'7'N7F' 7N>FG FGH
NG6. NG �7'.F' ?'7FF' 0'77&GH /NGNF?.F' 0'77&GF'H /NGNG/F' 0'&NGF' NF'7.N7F' FGg' /G6G F

 6N6?.F /NNFHg' ''7?' 0'7'N7F' N?F'7 OF? FN?.NH ./N/N?7F' /N.7?F' /GFGGF' NG /NGF7F' /F7'NGF'H
 0'7'GGF'H /G7?GF'. FNF7'NGF' ?NG. /NH6. OF' G/G. N.F' /NGNF?.F' 0'7/'.GF' 6N6?.H /NGF7F' /NFNG6F'

NF'7.N7F' FGg' H'.G NG /N7'7g' /NGF7F'. 

 /G'F/ FF.F //G'. O?7. H' /N?'G..g' 6G'7GF'H 0'77&GF' OF? FN?.N �NFG?F' FN.7.F'H /77'GGFF /.7FF'.H
 ..F7.Fg' 7.? /FGf' 0'NGNF7F'. G'6.Fg'H />FNF' /NGG' 86?N 'GG GF /NNFHg' N7?.H NF'7.N7F' FGg' 7/F. 

      /NF.F.7GF' /N/.F'. FF?.N 'GNGH /7'7/F' N7N. �FN7G.F' 0'7N/GF' FG /N6GF'. G'NFF'. /NF'/F' 7N/'.F /N
 GF6GH /NGF7F' /F7'NGF'H NF'7.N7F' FGg' OF? ''N6g' .F7.F'H N?'F77g' ''G6F' F/G /&6'FF' 0'NFF.F'
 FGg' H'.G NG GNF/.F'H /N?N.F' 0'7/'.G /NF'?GH /NGF7F' /F7'NGF' NG /GF..GF' /NG'7>NGN/F' FG'N?F' 7H/H

7F'.P/N?7F' H'N7F' NG NF'7.N 

     NGH ./NGF7F' /F7'NGF'H NF'7.N7F' FGg' FN. //N'6.GF' /NFG'G.F' /Fg?F' OF? /7'7/F' G6G /G&. �/N'GFF' NG
 FGg' G?/. /FN77. /Fg?F' G6G 7N7. H'G6 NG /N?'G.F' 'F.NFH&7G H'G �/FGF7F' /N'6.. G7.N 77?

GF' /NGF7F' /F7'NGF'H /NFNG6F'H 'GFN. GF' 7G6.F H' NG /'.GGF' H'G �NGF7F' 77?F' '6G NG FFF.F 'GFN. ./FH&7
.'O..'/ HH&7GH FG& NGF7 GF'? ''6F'. 'FG'6.F' F>N H' ..N �0'/N/G.F'H 'N.NFNFG.F' 7N7.. 
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G'?F' GNF?.F' /.F7 O/F /NGF7F' /F7'NGF' GNF /NGF. NG FNGF?GF' 7H/ 
 /N(7 'N6 NG/GFGGF' 3020     

The Teachers Role in Developing Digital Ci琀椀zenship Values Among General 
Educa琀椀on Students: In Light of the Kingdom's Vision 2030 

' . .F. 7N.? /.?౫残 'G. /G/' F. - /GF?G /G7GGF' /GG. GNF?.F' /7'/'. 
Email: Abearlife1@gmail.com 

7F..7GF': 

      NG G'?F' GNF?.F' /.F7 O/F /NGF7F' /F7'NGF' GNF /NGF. NG FNGF?GF' 7H/ /N//. OF' /NGF?F' /F7NF' .G/G
 /GFGGF' /N(7 'N602027NF' .GFGF' ?'..' G. G/GF' '6G FNF/.FH � 0'7'7/F' /?NG.GF NFNF/.F' NG

/F.'7F'- /7'. /7N7. 'GFG /N/N?7F'H /G'? /7N7. /N.7?F'-  /GF..GF' /N.7?F' /N?Hg' NG /7N6FGF'
 FG /7.GF' NG /N/N?7F' /NGF7F' /..GGF'. /FG6.GF'0295 OF' G0200 'G. GNFN N.F' 7'H/g' FNF/. 87>. �G

7F' /F7'NGF' /GNF /NGF. 87>. HNGF?GF' H' FN.. /N/ �/GF..GF' G'?F' GNF?.F' F/'7G NG GG..F7 O/F /NGF
 /F7'NGFF /N7'7g' 0'77'GGF'H GNG'GGFF GG..F7 GNF?. NG /G7'/ 7'H/' FNGF?GFF H' OF' 7N6. 0'7'7/F' FG.G
 6N6?.H �.F7.Fg' 7.? /N?'G..g' /NFH&7GF'H NGF7F' GNF7F' /?'NF. N?NF' /NGF. GF0 FG6N �/NGF7F'
 FNF/.F' GF? G6G 'G OF' O'/'F.7'H �/NGF7F' 0'FN.7.F'H 0'H/g' ?G FG& FG6. FG'?.FF /N.NFNFG.F' 0'7'GGF'
 GNF /NGF. H'.G NG GG/NG. G?/ 87>. 'G. /'67.7g' FNGF?GFF FGGN N.F' 0'/7.FGF' FG /?NG.G GN/F. G.

GG..F7 O/F /NGF7F' /F7'NGF'. 

:/N/'.GGF' 0'GFGF' 7'NGF' GNF /F/NGF7F'-NGF?G .G'?F' GNF?.F' 

Abstract: 

    The scientific paper aimed to determine the teacher's role in developing the 

values of digital citizenship among public education students in the light of the 

Kingdom's 2030 vision. To achieve this goal, the descriptive analytical approach 

was followed for a group of previous studies - Arabic studies in general and Saudi 

ones in particular- which published in the various Arabic containers included in 

the digital library. Saudi Arabia from 2015 AD to 2023 AD; In order to analyze the 

roles that teachers play in order to develop the value of digital citizenship among 

their students in the various stages of general education, as it was found that all 

studies indicate that teachers have crucial roles in teaching their students the 

basic concepts and practices of digital citizenship, including developing awareness 

of the rules of digital behavior and social responsibility through The Internet, and 

the enhancement of technological skills to deal safely with digital tools and 

applications, and based on what was revealed by the analysis, a set of proposals 

were presented that teachers can guide in order to support their efforts in the 

field of developing the values of digital citizenship among their students. 

Keywords: Digital citizenship values - General education teachers. 
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:/G/FG 
       F7'N.FF //N/. H'G& /.GF O '/'.G SG ?7N.F'H G/F.F' '6G _/R?SN 0' �/NGF7F' 'N.NFNFG.F' NG Og&'G O 'G/F. GF'?F' /G6N

FNFG.F' 7N7.F' '6GF O/.'..7'H �GNF'G.F'H /G.F'H .FNF' FG FFFSN 'GG �H'7.g'H. 0'GNG/F' FG?. �N.N 'G
 0/G6 GNF?H �G'?F' 7N7.F' FG N7'7' '6.G /FG'G. SG /NGF7 /N./. /NF. 7NGN. OF? /N/N?7F' /GNG/F' GF0 NG
 /'7G'H FNGF?GF'H (g7F' ?G FG'?.F'H F7'N.F' H77 NG Og&'G OgN/. NGF7F' 77?F' NG /NGNF?.F' 0'77&GF'

.''N7F' // OF? NGNF?.F' ?G..GF' 
       GNF?.F'H /N.7.FF OG7g' /N'>F' H' /N/N?7F' /N.7?F' /GFGGF' NG GNF?.F' /7'N7 0U/G' �FF7FGF' '6G FGH

 'GG �GF? ?'G/F'H GF7H /G/. G'.. G.NFH&7G. 7?6NH �G?G..G ''F. NG //F'7 /F.F HNGNF .F'7F' /'/?' NG
'H (g7F' O/F NGg7g' GNF7F' /NGF. OF' /7'N7F' G6G G/G. ''G.Fg' 86?S. N.F' 0'7'GGF'H G7'?GF' GG.'7G

 �GNF?.F' /7'8H( /FN7?F' /GNFH GFN7'. 7'..7g' /G&S.H �F7NFF0202.) 
      /N(7 .FH' /N/0202  NGF7F' HN/.F' 7'7 F. �NGF7F' HN/.FF 'G.N'F? /N/N?7F' /N.7?F' /GFGGF' NG

G .G'7.F 'FGH �F7NF' 0'77&G /G'G GNF? 7N7. 0'GFG FN7'H 6NGG ''F.F 'N?7 �/NF7NF' 'G.7. NG /F?'
 �FG/F'H /NG7F'( F7NF' F.F.7GF0202 �092.) 

 /N/N?7F' /N.7?F' /GFGGF' /N(7 ?G O 'N6G.Höööö  /FN77F'. 0'NFF.F' G'/..7' /NGNG GGGH �/F7'NGF' /NGG' /'/6.
F' NGH 'GG'/G' GG' FNF/.F O'/'/?.7'H O 'N?7 GF0H �//N/7F'H /FGf' NGF7 ?G..G FNNG.H �NGF7F' HN/.

 �7G?H NF'7G6F'( .O 'NGF'? HH/F' F6G' /G&'F 7/7.N0209.) 
      ( 7NF O7.H0200 /'?.' FG /?. P' /.F'? SG /F? /NF. 'G7GF 87G. N.F' 'N'6FF' FG ..'. /F7'NGF' H' )

/G'? /G7. /FG'6F' 7NN7.F'H /g7g' ?N7'6GH /NF'7Fg' H' /N76.F' /NGF.F'6F' 'GGNGGG. /F7'NGF'H � FG'
 N?NF' /'N/8' /?SNH �O 'NG'F/H O 'N.N7'.H O 'NG'7>. 'G. 7..طNH �GNG GNFSN P6F' ?G..GF'H /7GF' FN. /F7F' NF?.
 G'>FF'H HNF'FF' G'7./' FG /7GF' GFNG 'G.'76&G GG' FG N.F' /N7'7g' /NF/GF' 0'G.N.F' FG /F7'NGF'.

/F' H'G6 FG GFNGF'H �G'?F' 7N.?.F' /N7/H 7.f' HN.FH /G'7.F'H �H'7Fg' HNF/ G'7./'H /N/7GF' 0'N7
 0'N?.7GF'H /N7GGF' 0'FF7FGF' .GF..' 'GGG /F7'NGFF /N7'7g' GNFF' F/G. N.F' 0'76&GF' FG 'G7N>H

.?G..GFF /NG7FGF' 
      /N'G/H NGF7F' GF'?F' ?G'FG GN.N. OF' /7'G /.'/F' H/.. PN.7. H'N7 NGH  N.F' 77'.GF' FG (g7F'

 F.TF FG /NGF7F' 0'H/g' G'/..7' ?F'HH �NGNF?.F' ?F'NF' OF' 7>FF'.H �NGF7F' GF'?F' '6G FG GG. F/F. /F
 0'?'7FH 7G.7SGH 7N.G FG6. 0'H/g' G6GF GGG'/..7' 7N7. ?GH �GNF?.F' F/'7G ?NG. NG 77'/GF' (g7

GF' (g7 G'/..7' H/? SG F7N /FH �/FNN7 �O 'NGNN 0'?'7 H'G/ OF' NGF7F' GF'?F' 0'FN.7.H 0'H/g 77'/
 0'H/g' G6GF F/Gg' G'/..7g' /?'NF. N?NF' ('N> F? Og6G �GGNF? O'77. FG6SN ?F'NF' '6G /.7' _G/ FGH

 �GN76F'( /NGF7F'0200.) 
      F'NG O/7'.H �.F7.Fg' NG/..7 SG /'/?' NG 7G.7GF' /N'6.F'H 7N7.F' ?GH OF? N?'G..g' F7'N.F' ?

 /N.7.F' ''7.. FG //? O/'FH �/NGF7F' /F7'NGF' GNGGG /7N.g' 0'NF7F' NG 7G8 OF/GF'H NGF'?F' ON.7GF'
 'G.G'FG 7'7' NG 'G.G/. /G/F.GF' HH/F' 07/'.H �NGF7F' F7'NGF' 0'NGNF7. GGNF/.H .F'7F' /N?N. /NGG'.

 7.? (g7F' GNF/.H /NGF7F' /NGNF?.F' FN.7.F'H GGGF' OF? FNGF?.GF' /7/FH 7G? ?G .7'F.N ON./G
 �FN?'G7'(0202.) 

      /N.7.F' Hg. FG GF0H �'F.'?G..G NG //F SG /7H76 /NGF7F' /F7'NGF' /G'F/ 76F /.7' �G6 g.H
.F' FG N7'7' '6.G /NGF7F' /F7'NGF' GNGGG 0'7/' H'G �0'?G'.F'H 77'/GF' NG /NGNF?.F' .G'FGF'HNF? G

 GF0 .F7.N �'GFG /N.'.Ng' //'G.7g' 6N6?.H 'N.NFNFG.FF /N.F7F' 0'7N/'.F' FG 0'?G..GF' /N'G/ NG /?'7SN
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 .G'7.H ?N7'6G 7NN7.F /NGg?g' 0'77&GF'H /N?G..GF' 0'7/'.GF'H 0'?G'.F'H 77'/GF' FN. HH'?.F'
./NGF7F' /F7'NGF' 86?. /NN.7. 

    F' FG OgG G/G' 'G '6GH( /6'70291( H'6G/F'H )0292 /NN?N. /7'N7 G77 P7H76F' FG /.7' GF' )
 G'G.Gg' //'N8 Hg. FG GF0H �'N.NFNFG.F' G6G G'/..7g HN.FGF'H GNF7F' GNF7F' /?'NF /6N. /NGNF/.H

/NGF7F' /F7'NGF'G �?G..GF' /'7G' O/F /NF7NF' /NNGF'H /NFg.g' GNFF' 6N6?.F �/NGF7F' /F7'NGF'.  S. /N.GFG 7..?
 FFG /F?NG.G Hg. FG �/NGF7F' /Gg7F' FNF/.H �0'?G..GF'H 0'G'F/F' G'7./' OF' N?/. /NGNF /NGF7
 H' 0'..'NF'H �'N.NFNFG.F' GGG'/..7' ''F/' ' O7'.GH ' O7'>7 HNF7'NGF' 'G. ?.G.N H' N>.FN N.FF' HNFFF/F'

gF �GF0 ''F/' 'GFH/&N H' N>.FN N.F' 0'G'6.Fg' �/GF..GF' /'N/F' N/'FG NG 'N.NFNFG.F' FG ON7FF' //'G.7
.'G7'7.' FG /N'G/F'H 

 O7NH 6.NFH7G(Froelich, 2019) H'  .G'FGF'H /N.7.F' Hg. FG 'F.'?G..G NG /NGF7F' /F7'NGF' /G'F/ 76F
 OF' HN/.. H' ..N //FG /7H76H /'N/F' 0'N7'7' FG /.7' /?G'.F'H /77/GF' NG /NGNF?.F'?N7'6G 

 'F.'?G..G /N'G/ FG FGG.F O./ /NGg?g' 0'77&GF'H NF/GF' ?G..GF' 0'7/'.G ?G HH'?.F'. /NN.7. .G'7.H
 .NF7NF' NGF7F' /'7.Fg' ''F. NG /GG'7GFF 'GFG OF/GF' //'G.7g' 6NG/.H 'N.NFNFG.FF /N.F7F' 7'/f' FG 

     FNF'NFF'H /?'NFF' /?NG.G NG /NGF7F' /F7'NGF'H  'G. G6F.NH G7.N H' ..N N.F' (/'.GF'H /G>Fg'H
 FG6.H �/NFF.F' G6GF FG&H H'U?G G'/..7' N/F GGG.N.F /NGF7F' 'N.NFNFG.FF /GF..GF' GG.'G'/..7' ''F/' (g7F'
 FG6.NH GNF?.F' 7N/G :7H'/G /g/ FG6 /.7/G /?7.F' /NGF7F' /F7'NGF' /'?.' NG 0'7'GGF' FG /?NG.G

F' /G'F/F' /NGF7F' FNF'NFF' �NGF7F' HN7NF' FG6.NH G'7./g' /NGF7F' /7'..F'H �NGF7F' H'7.g' /NGF7
 /NGF7F' 0'NFH&7GF'H HNF/F'H �NGF7F' FGg'H /NG'G7F'H //7F' FG6..H /N'G/F'H �NGF7F' GNF7F' 7NN'?G

 �P7N7?(0200 �9.) 
    'H T/_NGNF?.F' 0'77&GF' OF? G./.N G_F'G _G/ FGH GG/'FFF67'H '6FF' /N?N. OF? FG?F' /Fg?F' 0'0 0'G.F

 N.F' /7H76F' FG O 'Fg7F' GF0H �/N.NFNFG.F' T0'/R//R.7GF' R?G SGR? RG SF SG'?.F' 'GFg. FG SF TGGSN N.F' /NGNGF' N/F
 �N.N.?F'( 'GFG /?FN.GF' 0gG6GF'H 77'.GF' .F..H �'GF F/Gg' GN8N.F' N?/.7.0200 �0.) 

 G/G.H ?N.6.. GF0H �FNG/..7GF' ?NG. /N'G/H GN.N.F /N/7F' FN77F' /'.N' OF' /NGF7F' /F7'NGF'
 GF7H ./N NGF7 F7'NG F.' FG /NGF7F' 0gG'?.F' NG /0N.FGF' 0'NGNF7F' /.7'/GH /.N>7GF' 0'NGNF7F'

7SN GNF7 GNF7 G'/..7' :HHg' FNN7'7' FNF'.G OF? GF0 /G.?NH GG/F. F.' FG /G..NH7./' OF? /?' G'
 �/NFH7.GFg' /.7F.F'H 8 U7/.F' F? /'?..g' Hg. FG .F7.Fg' 7.? O '/G'7. SG HNGNH �FN7.f' 7>F 0'G.H
 /GF..GF' /N?G..GF' /76Fg' Hg. FG .F7.Fg' 7.? /NF/GF' /G7'6GF' :NF'/F'H �FN7.fF NFH7.GFg' ''6Ng'H

 NFH7.GFg' N?N7.F' FG?F'G(Jones& Mitchell, 2016) .. 
      ( NGNNGF'H H'6G/F' FG OgG /77 /NGF7F' /F7'NGF' GNF /NGG' F? /N//F' G6. NGH0295 /.'/. 'FF' )

 �'G.'N.'.N' FG OF/GF' //'G.7gF /N6NG/.H �'N.NFNFG.F' 7'7.' /6 /N&'FH /N6NG/. /N&'FH /7'N7 OF' //F SG
6N6?.H 'F&'F.' /N?N. /7H76 FG6.. //N/. /7'N7  GGF N>.FN N.F' 0'8'N.Gg'H HNF/F' FG /?NG.G. GGN?H

 'GH/&NH 'G. 'NG6.FN H' N>.FN N.F' 0'..'NF'H 0'G'6.Fg' GF6GH �'N.NFNFG.F' ?G GGF?'G. ''F/' 'GFG //'G.7g'
.'G?G HNFG'?.N GGH 

H �?G..GF' /F'7F FG?. N.F' /NGF7F' 'N.NFNFG.F' NG /NGF7F' /F7'NGF' /NGG' OF...HG.F' G'/..7' 'N.NFNF
 O/7 'GF HNG. H' ..NG �&7'. NG 'GH /N/7 NG 'G. G'7/' NG /GG'7GF' Hg. FG �'GF'G6' GF..G.
 /N7'7/F' .G'FGF' ?NG.F F. 'N.NFNFG.F' 0'77FG OF? /FG /77.FG HNG. gH /G'G /N77/GF' .G'FGF' NG ONF

 �G.'H/( F/'7GF' ?NG.FH0292.) 
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       FGG. �'FG FGH NG /NGF7F' /F7'NGF' /NGG'. /N/N?7F' /N.7?F' /GFGGF'. G'?F' GNF?.F' /.F7 /N?N. /NGG'
 GNFF'H /NGF7F' 0'7'GGF' G6G 7NN7.H GF?.F 77GF' 7NGN. OF? /NGNF?.F' /&N.F' FG?. /N/ �/NGNF?.F' 0'77&GF'

? FN?.N 'GG .'N.NFNFG.FF HH&7GF'H FGf' G'/..7g'. /FF?.GF' /NFg.g'N. /NGNF?.F' 0'77&GF' OF GN.N.F' 7NG
 /F7'NGF'. N?NF' 86?. /76F'H 0'6'FF NG /F?'GF' /G7'6GF' OF? ?N.6.F'H �(g7FF .7'FGF' .N7/.F'H

./NGF7F' 
 F/Gg' //'G.7g'H 'N.NFNFG.F' 0'N//.F P/7.FF /N7H76 /N7. /?N /NGF7F' /F7'NGF' /7'N7 NF.. H'G �'6F

g. FG .'G.'F'GG' FG NGF7 ?G..G ''F. 'FFGGN �/FH&7GF'H /FGf' 0'77'GGF' HN/ /'7Gg' GNF/.H /N?N. H
.G/F.GF' NGF7F' 77?F' NG ?NG.FF /F/'?H /NH'7.G ' O77G 7GNNH �HH'?.F'H /F/F' OF? /G.?N 

:0g('7.F'H /FG6GF' 
      g7 'GNF? G7?.N H' ..N N.F' /G'GF' GNG'GGF' FG /NGF7F' /F7'NGF' /?..7?F' /GFGGF'. G'?F' GNF?.F' ( /N

 /'7Gg' FGGS. N.F' /G7?GF'H 0'7'GGF' FG /?NG.G FG6. /NGF7F' /F7'NGF'G �'G. O 'N?H 'N.7.GNH /N/N?7F'
 FN7/'F (g7F' /.7SN �/NGF7F' /F7'NGF' GNGGG GGG Hg. FGG �NGF7F' GF'?F' NG HH&7GF'H FGf' F?'G.F' FG

'N.NFNFG.F' G'/..7' OF?  7N/F.H �/N7.6F' GG.'F'N.H GG.N7N7. /N'G/H �F?'GH NFg.' FG6. /NGF7F'
.G'7./g'H HH'?.F'. G7.N NGF7 ?G..G NG 7'6F. /G7'6GF'H �.F7.Fg' OF? FN7.f' HNF/ 

 /7'7/ .&'.F 07'6' /FHFernandez, et al. (2021)   N?NF' NG 0'?G'.F' /.F7 O/F 7N7F G'FSG H' OF'
NGF' GNGGG.( H'8NGF' /7'7/ GF6G �/NGF7F' /F7'0292 /F7'NGF' GNGGG 7'6.F' /.7/ H' 'G.&'.F 07'6' )

 .O'/. /FNFF /.7F. .F'G 0'N?G'.F' 0'.F'7F' FN. /NGF7F' 
      ''7F.7' OF' 0'7'7/F' FG /N/?F' .?7 �(g7' O/F /NGF7F' /F7'NGF' GNF /NGF. NG FNGF?GF' 7H/. O 'F'GN'H

 FNGF?GF' 7H/( P/N67F' /7'7/G (g7F' O/F /NGF7F' /F7'NGF' GNF /NGF. NG0209 'G.&'.F 07'6' N.F'H )
 �/77N.G /.7/. ''. GG.g7 O/F /NGF7F' /F7'NGF' GNF 6N6?. NG /N?'G..g' 0'7'7/F' NGF?G 7H/ H' OF'

 6N6?. NG /N.N7/. 0'7H/F /N?'G..g' 0'7'7/F' NGF?G ?'6.' /7H76. /7'7/F' .7H'HF7'NGF' GNF /
( /'F7F'H 0'7NGGF' /7'7/ .&'.F GF6G �(g7F' O/F /NGF7F'0202 /N.7.F' NGF?G 7H/ H' OF' .F7N. )

 /77N.G /.7/. ''. FNGF?GF' 7>F /G.H FG GG..F7 O/F /NGF7F' /F7'NGF' GNF 6N6?. NG /NF/GF'H /NF7NF'
/. OFHg' /..7F' N?'G..g' H'.GF' F./'H �FGG /'/g' OF? /..7F' NFg.g' H'.GF' F7/ 'GFN. �/?G.7G /.7

 /7H76. /7'7/F' .7H'H �/77N.G /.7/. //F'/F' /..7F' N.NFNFG.F' H'.GF' F./'H �/77N.G /.7/. /NF'/F'
./.F7F' O/F /NGF7F' /F7'NGF' GNF 6N6?. NG /N.N7/. 0'7H/F /NF7NF' /N.7.F' NGF?G ?'6.' 

     /FGFF' /7'7/ .&'.F 07G8'H ( GF7F'H0200 /F7'NGF' GNG'GG 6N6?. NG /N77g' /N.7.F' 0'GF?G 7H/ H' )
 '7N.G. ''. 8'N7F' /FN/G. /77N.GF' /F/7GF' 0'.F'7 O/F /NGF7Fط

( P7GFF' /7'7/ .&'.F .F7N. FN/ NG0200 O/F /NGF7F' /F7'NGF' /NGF. NG /?G'.F' 7'H/' GG' H' OF' )
 H77 OF? (g7F' .N7/. NG 'G.g7 7N7/.F' /&NG ''6?' //H �/NGF7F' 0'NFF.F' 0'/..7G ?G FG'?.F'

 G'7./'( G'7./g' 6N6?.H �/NGF7F' 0'NFF.F' G'/..7' /F? F.GF' /7'/' .F..H /G'7.F' GNF. G'6.Fg' OF?
0'N7N7.F'- GNG'GG. /NGNF?.F' .G'FGF' FNG6.H �/N.g7F' /76Fg' .G'7. Hg. FG )FNF'NFF' G'7./'

7'NGF'.'G.77'GG .NF'7'H /NGF7F' /F 
    ( F/NN7F' /7'7/ .&'.F .G6G 'GG0200 .NNGF' /FH/. NGNG/F' GNF?.F' 77'/G NG FNGF?GF' 7H/ H' )

 FGg'H /NFg.g'H /N?'G..g' /NFH&7GF'H �/NGF7F' /G'F/F'. /7'.F' /NGF7F' /F7'NGF' 0'6G.7G FNF/. NG
 0''.H �7N.G /.F7F' O/F FGG NGF7F' 7N/G HHg' .N.7.F' NG ''.H �/7N.G /.7/. O '6N' 7H'/GF' ?NG.

 ///'.F' .7H' .&'.FF' GF. OF? ''F.H ./NGF7F' /G'F/F' '7N.'H �NGF7F' FGg' �/NFg.g'H /N?'G..g' /NFH&7GF'
>F. �/N.7.F' 0'NFG NG GF?GF' /'/?' .G'7. NG /NGF7F' /F7'NGF' 0'6G.7G FNG6.. G'G.Gg' /7H76.N 0'H/F G
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 NGF7F' N?NF' ON.7G ?G7F FNGF?GF' Hg. FG /.F7F' /F? /NGF7F' /F7'NGF' ''77' /NGG' HN/ /N6'FF 0'FF/H
 /NF/GF' 0'7G.&GF' 7N6/F FNGF?GF' ?N.6. ��/NGNF?.F' 0'FN.7.F' G'/..7' /F? .F'7F'H GF?GF' FG FG O/F

F' G'/..7g //N//F' 0'G'..g'. G.G. N.F' /NGF'?F'H FNG6.. G'G.Gg' �H'G'H /NFH&7G. /NGF7F' 0'NFF.
 /N./.F' /NF.F' 7NGN. OF' /G'6g'. �/N7'7/F' F/'7GF' ?NG. NG /N7'7/F' .G'FGF'. /NGF7F' /F7'NGF' 0'6G.7G
 N.F' 0'NFg.g'H GNFF' FG6 'GG'/..7' OF? /.F7F' ?N.6.H �77'/GF' NG /NGF7F' 0'NFF.F' G'/..7g

NGG 'GFN.'./N.FNNGF7 FNF7' 
( 7NF /7'7/ .7H' 'GG0200 NG /.F7F' 0'&G O/F /NGF7F' /F7'NGF' 7H'/G. /N?N.F'. G'G.Gg' /7H76. )

 GNF 77>F N?'G..g' F7'N.F'H Gg?g' F&'7H Hg. FG /NN?N. 0gG/ 6NGF. �/GF..GF' GNF?.F' F/'7G
.?G..GF' /'7G' ?NG. O/F /NGF7F' /F7'NGF' 

    7H' FN/ NG( PH/.F' /7'7/ .0202 N/G 0'7'GG HN/ FNGF?GF'H 77'/GF' //'FF /N.N7/. 0'7H/ /F?. )
 /NGF7F' /F7'NGF' H'./'H �/NGNF?.F' /NFG?F' NG /NGF7F' 0'NFF.F' GN8N. OF? FNGF?GF' .N7/.H �/NGF7F' /NGg'

/..7g'. /N?N.FF /GF..GF' GNF?.F' F/'7G. 0'77FGF' NG /GF..GF' 'G.g'.GH' 'N.NFNFG.FF FGg' G'./NGF7F 
    ( NGNGF'H G/N?7'. FG SgG .7H' GF6G0200 /NGF7F' /F7'NGF' /'?.'. N?NF' ON.7G /7'7/F /FH'/G NG )

 /N/N?7F' /N.7?F' /GFGGF' /N(7 F8 NG0202  7NN'?G 77' OF? G&'F NF?'G. NGF7 ON./G GNG7. /NGG'.
NGF?.GF' FG FN. G&6F. F.' FG �//N.F' /N(7 G'/G' FNF/.F /NGF7F' 0'///.7GF' ?G FG'?.F' OF? FN7/'F F

 /N/N?7F' /N.7?F' /GFGGF'0202 O''F. /N7'7/F' .G'FGF' FG6 /NGF7F' /F7'NGF' F? NGNF?. ON./G 0'7/'H �
 0'77&GF' /N?N.H /NGF7F' /G'F/F' 76F GF6G �/N7'7/F' F/'7GF' ?NG. NG FNGF?.GF' NGF 7&'7. OF?

NF?.F' 'GGNG'GG طN7... GF0H /N.F7F'H /N.'.Ng' /NGF7F' /F7'NGF' 7'/'. 7NG' ''NFH'H (g7 FG ?G..GF'H /NG
 GGFNF/. GGN?H //'N8 G/G.7. FNGF?.GFF /N.N7/. 0'7H/ /F? /7H76 OF' /G'6g'. �'G/'?.' /N6N.H

/NGF7F' 7'&طNF' GN8N. NG GG.'7'GG 7NN7. OF? FG?F'H �/NGF7F' GG.'..'HH .N.'.N' FG6. 
:'GGH FNF('7. 7N/. /NGF?F' /F7NF' H'G F.7 'G OF' O'/'F.7'H 

9 7'H/' 'G.FNGF?GF'-N.F'  0'7'7/F'H /N/.F' 'G./7H'/F.'7F'-NG F?.F' /.F7 O/F /NGF7F' /F7'NGF' GNF /NGF. GN
 /GFGGF' /N(7 'N6 NG G'?F'0202� 

0 NG FNGF?GF' 7H/ G?/. N.F' 0'/7.FGF' 87.' 'G. /.F7 O/F /NGF7F' /F7'NGF' GNF /NGF.GNF?.F' ' 'N6 NG G'?F
 /GFGGF' /N(70202� 

:/NGF?F' /F7NF' G'/G' 
 FNG/G FNF/. N/F /NGF?F' /F7NF' .?7N7N&7F :'GGH 

9.  7'H/' /N//.FNGF?GF'-N.F'  0'7'7/F'H /N/.F' 'G./7H'/F.'7F'-NG .F7 O/F /NGF7F' /F7'NGF' GNF /NGF. /
GNF?.F' ' /GFGGF' /N(7 'N6 NG G'?F0202 . 

0.  O/F /NGF7F' /F7'NGF' GNF /NGF. NG FNGF?GF' 7H/ GN?/. OF? FG?. N.F' 0'/7.FGF' FG /?NG.G GN/F.
 /.F7GNF?.F'  /GFGGF' /N(7 'N6 NG G'?F'0202. 

:/NGF?F' /F7NF' /NGG' 
:'GGH �FNN7'7' FN.F'. NG /NF'/F' /NGF?F' /F7NF' /NGG' FGG. 

g':N.f' NG F/G.. N.F'H �/N7>FF' /NGGg' :HH 
9.  /N/N?7F' /N.7?F' /GFGGF' /N(7F /NGF?F' /F7NF' /.G'N SG0202  0'NFF.F'. G'?F' GNF?.F' /.F7 /'/G' FN77 F?

 /?7'7.GF' /NF.F.7GF' 0'7N7.FF /.G'N SG /NGF7F'- HN/.F' 'GFGHNGF7F'-NG ' G'/..7g'H 0g'.GF' O.6 F/Gg
6G.gF./NGF7F' / 
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0.  /NGF7F' /F7'NGF' GNF ?G7 OF' O?7. N.F' /N/N?7F' /N.7?F' /GFGGF'. GNF?.F' /7'8H /7. ?G O6'G..
 .'6FF'H /.F7F' O/F 'G8'7.'H 

:N.f' NG F/G.. N.F'H �/NFN.7.F' /NGGg' :NF'/F' 
9.  /F7NF' GG7S. /F/NGF?F'  GUNF /NGF. /NGG'. FNGF?GF' O/F N?NF' 76F NG.F' /.F7 O/F /NGF7F' /F7'NGF' GNF?

.G'?F' 
0.  7N7. GN/F./6N7?-FGGN  FG'6 7N7. OF' 'GN7N7.FG'GH-HN/  'G?..N H' FGGN N.F' 0'''7.g'

 .GG..F7 O/F /NGF7F' /F7'NGF' GNF /NGF.. /7'.F' GG7'H/' GN?/.F HNGF?GF' 
/NGF?F' /F7NF' /H//: 

:NFN 'G OF? /F7NF' 077.F' 
9 077.F'..'G.NGF. NG FNGF?GF' 7'H/'H �/NGF7F' /F7'NGF' GNF :HH'F. OF? /NGF?F' /F7NF' 
0 O'/N//.H �/7'. /7N7. /N/N?7F'H �/G'? /7N7. /N.7?F' 0'7'7/F' /?NG.G OF? FNF/.F' 77.F'.

./GF..GF' G'?F' GNF?.F' F/'7G. FNGF?GF' 7'H/' .FH'F. N.F' /NG7NF' 0'7'7/F' 
0F? FNF/.F' 77.F'. /..GGF'. /FG6.GF' /GF..GF' /NGF?F' /N?Hg' NG 'G76F G. N.F' 0'7'7/F' /?NG.G O

 FG /7.GF' NG /N/N?7F' /NGF7F'0295 OF' G0200 .>F. N.F'H �G 
'G.&'.FH /NGF?F' /F7NF' /'NG: 

:/NGF7F' /F7'NGF' GNGGG 
    FFFFF7NFNNF'" /G>FG 07'6' 'GG O '/g77' /NGF7F' /F7'NGF' G7?S. 0'7'GGF'H 0'H/g' Gg.G'" 'GF'. "NGF

 ?F'NGF' OF? HN./F' F/G �NGF7F' ?G..GF' /76F' NG G'7.6gF 0g'7.g'H 0'GNF?GF' 'N.NFNFG.. /FFF7'.F'
( "HNG/GF' G.'GF' G'/..7'H �N?'G..g' F7'N.F' ?F'NG G'/..7'H �.F7.Fg' /G.6 7F.? /FNGNG/F'? /.

7'?F'N �0209 �90.) 
 'GG7?H ( /gGF'0299 /F? /7GF' 'G.'./N N.F' GNF7F' /?'NFH 0'7'GGF'H 7NN'?GF' /?NG.G" 'GF'. )G

 �GG?G F7'N.NH FN7.f' ?G GF?.NH �FN7.f' G7./NH G7GF G7./N NGF �/N.NFNFG.F' F&'7NF' ?G FG'?.F'
( "FN7.f'H G7GF NG/NH02.) 

' (g7 /7/F 'GF'. /NGF7F' /F7'NGF' //'.F' G7?SNH .F7.Fg'H /NGF7F' 'N.NFNFG.F' G'/..7' OF? G'?F' GNF?.F
 P/N?7F' ?G..GF' NG /N.'.N'H 7'6F. /G7'6 SGF'H �/NGF7F' GNFF'H 0'NFg.g' GGG ?G �FG&H HH&7G FG6.

.NGF7F' 
:PN.7.F' H'N7F' NG /NGF7F' /F7'NGF' G'/G' 

      6N6?. OF' PN.7.F' H'N7F' NG /NGF7F' /F7'NGF' G/G.  /FH&7GF'H /F?'GF' /G7'6GF' OF? (g7F' 0'7/F
 ?G NFg.g'H FGf' FG'?.FF /N7H76F' /G7?GF'H 0'7'GGF' 7NGN. NG F/G.. N.F'H �NGF7F' ?G..GF' NG
 OF? FN7.f' HNF/ G'7./'H /N7.6F' 0'F'N.F'H /N7N7.F' /N'G/ OF' /G'6g'. �/NGF7F' 'N.NFNFG.F'

?NF' 6N6?. GF6G �.F7.Fg' 0'GNF?GF' 7'6.F'H H'N./g'H NFH7.GFg' 7GF.F'G N.F7F' GNF7F' 77'.G. N
 F?'G.F'H NFH'?.F' GF?.F' Hg. FG NGF7F' GF'?F' NG /N.'.Ng' /G7'6GF' 6N6?. �GF0 OF' /G'6g'. ./.0'GF'

 ./N?G..GF' /NGF7F' 0'7/'.GF' NG /G7'6GF'H ON./GF' ?G N.'.Ng' 
     FN7G.F' FG 'N6.H ( N7'?F' /.? :FG FG /7H'0209( N.N.?F'H �)0200( P/G'>F'H )0200 H' OF' )

:OF' G/G. /NGF7F' /F7'NGF' 
9.  �/NFNF'FF'H /NFN/F' ط.'N6F' /'?'7 SG ?G �/GNF7 /NFg.' /?'NFF O 'FGHH //N/7F' H77F' NG /NFF.F' GN8N.

.?G..GF' OF? /NFF.F' 0'N.F7 FG //F' OF? FG?.7 N.F'H 
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0. . .F'7FF O/F 'G.'.7.G F7/.H GF?.F' /NFG?F //NG SG /F.7GF' 'N.NFNFG.F' HNG. /N/. GF?.F' 0'.7.G FN7/
.HNF'FF' /F&'7 ./. ?FN g /N/. //NG SGH /GNF7 GFN77. /NGF7F' 0'/..7SGF' ?G F?'G.NF G/'/?'H 

0. F' NGF7F' 77?F' 0'N7.SG ?G .7'F.N 'G. .F'7FF NGN/'Gg' ''/g' /NGF. GF?.FF HN/.F'H G. طN/G
.NFH7.GFg' 

4.  /6G.g' ?G GFG'?.H G&gG8 ?G G.'NGNF7H /77/GF' /&N. NG /NGF7F' 0'NFH&7GF'H HNF/F' .F'7F' G7?.
./N77/GF' /&N.F' 07'. GF6GH �.F7.Fg' 0'G/. OF' 0'GFF'H 

5. G G. طN/GF' G?G..G ?G F7'N.N NGF7 F7'N SG HNGN H' OF? .F'7F' .N7/. GF'?F' ON.7 SG OF?H O 'NF/
.H'F.g'H /''GGF' 7GF. 

2.  N6'7.Gg' GF'?F' 0'G'/..7g /NFNF'FF' /'?.g'H //N//F' 'N.NFNFG.F' ?G P7'6/F' FG'?.F' /G'F/ 76F
.NF'7.N7F' FGg' /?'NF G7?.H 

9. N7 .F7.Fg' OF? 0'GNF?GF' .F'G '0' 'G 6NNG. /NGNG G7?NF '6FF' O/F /7N7. FNNG.H' '.'  'FGH �'7.
.'GNG 8N.F' G/?H 'GF? /'?..g' /NGNGH /7'6F'H /N.F7F' ?N6'NGF'H 'GN.F..N H' ..N N.F' ?F'NGF' NFG 

2.  /77N7 ./. .F'7F' ?FN g NG PN?N. G/G NGH /FN7g' 'GGNFH HH/F' /NNGH /NGF7F' /NNGF' FN. 7.طF'
 O'7'/' G7.N .F7.Fg' G'/..7' H' /N/ /FN?G /NGF7 F7NF' G&'G.F' OF? 7/&. /FH /FNN7 0'7.G /7GF' ?G OF...N 

1.  FGH /N.'6F' /.'F7F' GNGGG OF' /N7N7.F' G'/?F'H ///6GF' /.'F7F' GNGGG FNN/. FN77 F? /N.'6F' /.'F7F'
./N?'G..g' GNFF'H /NGg7g' /?N76F' ط.'N6 

92. .F7.Fg' G'/..7' F? /..'FF' /N.F7F' 7'/g' FG //F' ./N?F'NF' /'N/F' OF? 
        /N'G/ /NGNG (g7F' GF?.N �/NGNF?.F' 0'77&GF' NG /NGF7F' /F7'NGF' GNGGG FN.7. Hg. FG GNF?H

 7N> /NFH7.GFg' 0'NGNF7F' OF? G7?.F' GF6GH �/N7GGF' /NGFGF' HNF/ G'7./'H /NGF7F' GG.N7N7.
F?GF'. .?g.F'H NFH7.GFg' 7GF.F' F/G /FH&7GF' NG /NGF7F' /F7'NGFF G/F.GF' GNGGGF' G/GN 7'7..'. .0'GN

 FG'?.F' OF? FN7/'F �FNF?'GH FNFH&7G FNNGF7 FNF7'NG 'N/.7NF (g7F' FNG'. OF' /NGNF?.F' 0'77&GF'
./N//F' NGF7F' ?G..GF' NG 7'6F. /G7'6GF'H /NGF7F' 'N.NFNFG.F' ?G HH&7GH H'U?G FG6. 

:/NGF7F' /F7'NGF' /NGG' 
       87.. �H'N7F' '6G NGH ./NGF7F' 'N.NFNFG.FF ?7'H G'/..7'H ?N77 7N7.. G7.N QFG8 NG 'F.'?G..G 6N?.

 'F.'N/ NG 'N.NFNFG.F' ?G HH&7GF'H FGf' FG'?.F' OF? 6G7SN /N// P7'6/ GNGGGG /NGF7F' /F7'NGF' /NGG'
. /FF?.GF' 77'.GF'H 0'N//.FF 'FGGG 86?S. 'GFNG �/NGNNF''.Ng' 'G.'F'GG' 7'G/.7' FG 'FFGGS.H �'N.NFNFG.F' /N.

.F/Gg' N/FF' OF? 
 OF? FN?.N NF'.F'.H �(g7F' /'N/ NG /NNN/ F&'7H /NGF7F' 'N.NFNFG.F' ./.7' 0'7N7.F' G6G 'N6 NGH

F7'NGF' /NGG' OF... 0' �/NGF7F' /F7'NGF' /NGF. NG F?'G 7H/. G'NFF' FNFH&7GF'H GNF?.F' /7'8H' / /NGF7F
 /N7'7/F' .G'FGF' NG 7>FF' //'?' G.N H' ..N �'6FH .NF7NF' ''G.Fg' 6N6?.H /NF7NF' /N.7.F' FG '6.G
 0'NGNF7F' /N/7.H /NF7NF' GNFF' 6N6?. G/G. GNF?.F' 0'NN.7G FG NG /NGF7F' /F7'NGF' 0'7'GG FNG6.F

/G.H G77.GF' 7GGF'. /FF?.GF' 0'N//.F' /G.'NGH �/&7'.F' GF0 .F7.NH �?G..GF' OF? 7/&S. O7.' 0'/N
 GNFF' G'>F OF? 8'G/F'H G'/Gg' G6G FNF/. H'G6F /NF?GF' G'77g' ?NG. FG /G7.6 SG O'/NG.H /N?'H /GFH

 �GN76F'( (g7F' O/F0200.) 
      ( P6F?F' 7'6' /FH0202( NGN?F'H �)0200( NF7FF'H �)0200 P7'76F'H �)20200GGSN GF' OF' �) F

:/NF'.F' 7'FFF' NG /7GF' O/F 'GGUNF GN?/.H /NGF7F' /F7'NGF' /NGG' /N//. 
9.  F.7H NGF7F' GF'?F' /?N.7 GF /6N. /N/ �NGF7F' N6'7.Gg' GF'?F' ?G GFG'?. NG /7GFF G>FG 7'7'

.G?G FG'?.F' 
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0. 'F/' NG 0'N.F7F'H 0'N.'.Ng' GF /6N. /N/. �NF'7Fg' GNF7FF /G U.NG 7NN'?G.F' ?G FG'?.F' ' 0'NFF
./NGF7F' 

0. .N6'7.Gg' GF'?F' 7.? /7GF' 'G'FF.N H' FGGN N.F' �/NG'F/F' 0'/NFGF'H /G77.GF' 7'GGg' G'G' '?NFG '/7 FUG6. 
4.  O 'GNF SG HNGN NGF �/NGF7F' 0'NFF.F' ?G FG'?.F' ''F/' NG /7GF' O/F /N?G..GF'H /N7.6F' /NFN&7GF' 6N6?.

G7GFF O'7N7G .G/F.F'H NF7F' H'G6g ' OG'_/G 7NFH �G?G..GFH 
5. ./NGF7F' 0'NFF.FF GNNFF' N7GFF'H N/7F' G'/..7g'H /N7.6F' /NNGF' OF? 8'G/F' 

:/NGF7F' /F7'NGF' (/'.G 
      NG GG.'NFN&7G ///.H /'7Gg' GNF7 G.N. N.F' /N7'7g' (/'.GF' FG /?NG.G /NGF7F' /F7'NGF' 7..?.

' GF'?F' �/NGF7F' /&N.F' NG /'7GgF HH&7GF' G77.F'H /F'U?GF' /G7'6GF'H N?NF' 6N6?. OF' G/G. NGG �NGF7F
./NFg.'H /FG& /FN77. /NGF7F' 0'NFF.F'H 0'H/g' G'/..7'H GGG FN77 F? GF0 HNGNH 

 :FG FG G/7H' 'G 'GFGH 'GNF? GNF. N.F' /N7'7g' (/'.GF' FG /?NG.G /NGF7F' /F7'NGFFH( .N./F'0200 )
|( 7G'? H&H �0200( P7G6F'H �)0200 �)Jones& Mitchell (2016)     :NF'.F' N/FF' OF? 
9.  7NGN.H �FNG/..7GF' ?NG. FN. PH'7.F'. /N./.F' /NF.F' 7NGN. FG /NGF7F' /'H'7GFF /.g :/NGF7F' /'H'7GF'

/F' 7NGN.G �/NF7NF' /FH/F' 0'NNFH' OFH' FG /N./.F' /NF.F'7.GFg' HN7NF' G?/H /NH'7.GF' /NGF7F' HNF NFH
./NGF7F' /'H'7GF' /'G? 'GG 

0.  OF' HH/F7F' FG 7'7FF' NG /G7'6GF'H ('..Fg' ''6G FFF. /NGF7F' /N7'7FGN/F' :/NGF7F' /N7'7FGN/F'
/N.. 'GG �NFH7.GFg' F7'N.F' 7.? GNF/GG /F''7GF F7'NGFF FG7g' FN77F' G/F. NGG �/G.6F' / /N7'7FGN

.PH'7.F'. ?NG.FF 'G7NGN.H /GNF?GF' 
0.  G6G ?GH �7N.?.F' /N7/H �/N7N7.F' HNF/. NGF7F' F7'NGF' ?.G.N /N/ /NGF7F' 0'NFH&7GF'H HNF/F'

 'N.NFNFG.F' G'/..7' (NF7' /N//. OF? HNG/..7GF' HH'?.N H' /. gG �0'NFH&7GF' H' 0'..'NF' N.'. HNF/F'
F&gF' N/FF' OF?. 

4.  H' GNF? FG7. /N/. �/G'F/FF /..FG /.7N H' F7'NG Pg /NGF7F' /F7'NGF' /N.. /G'F/F'H /NGF7F' /F7'NGF'
 NG'F/ ..FG P' NG GN'7. NF/N H'H �/NGF7F' 0'N.NFNFG.F' H'G?.7'. /N7.6F' /N?'/.g' G.g./G FG ?NFN

.7.& 
7GgF FGGSN �/NGF7F' /F7'NGF' (/'.G ?'..' Hg. FGH G'/..7' NG O 'N.'.N'H O 'N/7 O 'F8'N. 'NFF/SN H' /'

.O 'FH'?.H O 'F'G' 7/G' NGF7 ?G..G ''F. NG GG'7SN 'GG �/NGF7F' 'N.NFNFG.F' 
:/NGF7F' /F7'NGF' GNF 

      /7N/F' NG /?7'7.GF' 0'7N7.FF /.N.F �N6'GF' /F?F' NG O'7N.G O'7N7. /NGF7F' /F7'NGF' GNGGG /G6
/N//F' /NGF7F' /FH �/HN//'.F' G'F  0'/'67g' GF0 NG 'G. �/NGF7F' /F7'NGF' GNF /N//.H �GNGGGF' '6G 6N6?..

 �NF'?7F'( NGF7F' 77?F' NG 'N.NFNFG.F' G'/..7g /.7'FGF' 0'NGNF7F'H0202.) 
      G'F /FH( FN.7Ribble (2015 ' G>?G GF0 NG G.FG'HH �/NGF7F' /F7'NGFF /GGG GNF /?7. /N//..'7/F 0'7

( P7'7 :'GFGH �/N/N?7F'0209( N6G'? �)0200( GN7?H �)0200( P6F?F'H �)0209 /FGFF'H �)
(0200( P7.'GF'H �)0200:/NF'.F' GNFF' NGH ) 

G'7./g' GNF :HHg' 7N/GF' 
:NGF7F' HN7NF' :OFHg' /GNFF' 

   GF' NG /FG'GF' /G7'6GF'H NGF7F' 0'GFF' H' /NGF7F' //'.g' NF?.H GG?NG. /'7Gg' /NF'GG'H �NGF7F' ?G..
 g. GG?NG. /'7Gg' G'G' 77GF' &G'G. NG /NGF7F' //'.g'G �/_NGF7F' 'N.NFNFG.FF HN7NF' OF? (g7F'H

 �P6F?F'( 'GG'/..7'H /NGF7F' 0'NFF.F' OF' HN7NF'. FF?.N 'GNG �''F/.7'0202.) 
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     G.FGG NF'7F' UF/ NGF7F' HN7NF' H'G GF6FH OF' G/G. /NGF7F' /F7'NGF'H �'GNF7'NGF HH/F' FG /N/?F'
 FNF/. G/G. GF0H �/NGF7F' 0'GNF?GF' 7/'7GH �.F7.Fg' OF' H'7FF' ?7'H NGF7F' HN7NF' '/.G .N77.
 �/G/GF'( 'N.NFNFG.F'. FF?.N 'GNG ''F/.7' g. ?G..GF' /'7G' ?NG. G'G' 77GF' &G'G.H /FG'GF' /NGF7F' /'H'7GF'

0291.) 
:/NGF7F' ('/f' :/NF'/F' /GNFF' 

     0gG'?.F' /G'G GG/. N.F' F7/F' GNF7F' 7NN'?GH /G7.6GF' GNFF'H (/'.GF'H /?'NFF' G'/..7' 'G. /7FN
 /'?.' 7/G' FG /?.F' '6G /?SNH �"NGF7F' GNF7F'" /NGF7F' F&'7NF' ?G 76/.. /'7Gg' G77.NF �/NGF7F'

 /NGG' /NGF7F' /F7'NGF' //'7G. /7..7 SG /NGF7F' FG'6GF' G>?GG �G. N?NF' //'N8 OF' /.'/ 'G7/G'H '/'/F'H
 FG6. /NFH7.GFg' ?F'NGF' 6?. 7>/ OF' 0'GNG/F' 6?. '.F. '6FH �'G.77'GG F&'77H 'G/H//H /N7/F'

F.' /?.'.G OF? 77g' FG 7N/G 77/. GF6G �'GF .7'FGF' 7N> G'/..7g' FG //FF �G'? H' N&6.G 'G&' N
 NGF7F' 77?F' NG P77g' H' NGNG/F' F./.F' /7.G 8H'... /F'7GF' FGFH �/GF..GF' ?F'NGFF GGG'/..7'
 //N/7 /7N7. FNNGF7 FNF7'NG 'NFNGN H' FGGN GNG ?NG.F' GF?.N H' P7H76F' FGG �0g'7.g' /N.GG

 �/N.?F'.( /N/. NGF7 77? NG0200.) 
GF7F' HNF'FF' ://F'/F' /GNFF' :N 

     0'N7'7' FG /F'7GF' G6G /R?S. �/NGF7F' /&N.F' NG 0'NGNF7F'H H'?Gg' F? /NFH7.GFg' /NFN&7GF' 7.?S.
 0'GNF?GF' 76F /NFH7.GFg' /G.6F' F6G. /FNG7F' FG /.7' /N/ �NGF7F' ?G..GF' NG /NGF7F' 0'NFg.g'

F' FG /N/?F' FG'..N �GF0 ?GH �7N.G FG6. ON./GF' FNG/.H /F? /G>Fg'H FNF'NFF'. G'6.Fg' FNG/..7G
 �/N/N?7N.F'( .F7.Fg' G'/..7'0291.) 

 N?NF' //'N8 FN77 F? GF0 FNF/. FGGSNH �/NFN&7GF' G6G FNF/. NG 7N.G FG6. /NGF7F' /F7'NGF' GG7S.H
 �/G/G( NFN 'GG /GGG 7'FF //?. /'7Gg' O/F0202:) 

- .F7.Fg' OF? FN7.f' HNF/ G'7./'  FG'?.N H' ..N 0' �GG.N7N7. G'G.F' H' GGNF' /''7g' G/?H
./NGF7F' /&N.F' NG FN7.f' ?G F?'G.F' /F? G'7./'H /NFg.'. HNG/..7GF' 

-  /N'7/ OF? HNG/..7GF' HNGN H' ..N /N/ �F&g 7N> H' 'N7GF' NGF7F' ON./GF' /G7'6G G/?. N?NF'
 NG F.7F. N.F' /NGF7F' ('/f'H GNFF'..NGF7F' ?G..GF' 

-  H' /'7GgF /N7.6F' 0'GNF?GF'H .N7'N/F' OF? ''/.?g' H' /N.N7'/F' /G>Fg' H'7..' G/?. N?NF'
 /N/G. H' /NFNF'F 7N> H'G?' P'. G'NFF' G/?H FN7.f' /N7N7. G'7./' FNG/..7GF' OF? ..N .0'G>FGF'

.NGF7F' H'GgF 
.GNF?.F' GNF :NF'/F' H'.GF' 

g' /GNFF':NGF7F' F7'N.F' :OFH 
       77?F' NG /'7Gg' FN. H'?GF' F7'N.F'H F?'G.F' 6N6?. NG GG7S. /N/ �/NGF7F' /F7'NGF' GNF GG' //' /?S.

 �/NFH7.GFg' H'7.g' 7'&طH 7.? 7'GGg'H 0'GNF?GFF H'?GF'H ?N77F' H/'..F' NGF7F' F7'N.F' 86?N �NGF7F'
&'77F'H NFH7.GFg' /N7.F' F/G.N?'G..g' F7'N.F' F&'7HH /N7NGF' F 

      GG&'7& F? 7N.?.F' FG /'7Gg' FGG.N /N/ �''F.F' 7'N/F'H 8'FFFF /7FG NGF7F' F7'N.F' 7GNNH
 FG /?NF.G 0'?NG.G ?G F7'N.F' /'7GgF FGGN .76'.GH ?N77 FG6. /G'?F' 0'6F'FGF' NG /G7'6GF'H

H 7>FF' 0'G.H H/'..H GF'?F' HN/ 7'FF' NGF'?F' HH'?.F'H NG'F/F' GG'G.F' //'N8 NG GG'7N 'GG �(7'..F'
(Ribble, 2015).. 
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:/NGF7F' /G'F/F' :/NF'/F' /GNFF' 
      F. ط�FG /.'.GF'H /''7FF' OF? /7GF' /7/F OF? 77.FN /?N GF 77?F' '6G NG /NGg' N/GH /NGF7F' /G'F/F'

G'F/F' ./.7'H NGF7F' /?S.F' OF' GF0 O/?. ''F. OF' O?7. N.F' HH/FF O 'G/G /NGF7F' /NGg' N/GH /NGF7F' /
 �/G/GF'( /7N7.GH //N// /G7?G 0'?G..G0291.) 

     ?G FG'?.F' FG GGFGGSN 'G. O 'NGF7 GGGNF?.H FN? SG NG'F/ ON.7 SG OF' /'7Gg' HN7H NF?. /NGF7F' /G'F/F'H
H'G'H 77NH /FNG7. /NGF7F' 'G.'..FGH 'N.NFNFG.F' NG F/Gg' FG6F'. 'GGN8N.H 'GFG //'G.7g' GGF FF/NH �
 �/N.?F'.( 'G.'N.F7 .F..H �GG?G..GH GG7GF' /G/.0200.) 

 /NGF7F' /7'..F' ://F'/F' /GNFF'Digital Commerce: 
      7GN.H �/NFH7.GFg'H /NGF7F' 0'NFF.F' G'/..7'. 0'G/.F'H ?&'6.F' ''76H ?N. /NGF7F' /7'..F' NF?.G G6

 Hg. GFG.7GF' /Gg7 FG FF/.F' OF? /?'7S.H ''76F' 0'NFG?F /N'G/F'H /G7?GF' FG QH'? ON.7G /NFG?F'
 /FGf' Gg.7g'H ?G/F' H77. N?NF' //'N8 NG /NGF7F' /7'..F' G TG7S. �GF0 OF' /G'6g'. .''76F'H ?N.F' /NFG?

.H'NGgF 
N/ NG O 'G'G O'7H/ /NGF7F' /7'..F' .?F. 'GG /7'..F' .F'N. FG GGG OF' //F SG //'/. GGG GNF?H �(g7F' /'

 �P6F?F'( H'N7F' '6G NG //'.GF' /N'G/F' F.S7H ?N.F'H ''76F' 0'NFG? GF0 NG 'G. �/NGF7F'0202.) 
 07'6' /FHH'.?6 /7'7/ (0292:NFN 'G FN77 F? "/NGF7F' /7'..F'" GNF?.F' GNF 6N6?. FGGSN GF' OF' ) 

- G'6.Fg' ./NGF7F' 0'?G..GF' NG /NGg7g' ('/f'. 
- .NGF7F' F7'N.F' NG /N.F' ?'G.7g' 0'7'GG ('7G' 
-  ?G F7'N.F' /F? /N.7?F' />FF' G'/..7' ./GNF7F' H77F'. /NGF7F' 0'/G7.GF' G'/..7' 0'7'GG ('7G'

.FN7.f' 
- ..F7.Fg' 7.? FN7.f' ?G ///'/GF' ('/& 6N6?. 
-  7/'7GF' GNNF...F7.Fg' 7.? 
- .0'GNF?GFF NFH7.GFg' H/'..F' 
- ./N.'.Ng' N?'G..g' F7'N.F' ?F'NG G'/..7' 
- ./NFH7.GFg' /7'..F' /?'NF. GN7?.F' 
- ..F7.Fg' 7.? ''76F' H'G' F&'7H H'N. 

./N'G/F' GNF :/F'/F' H'.GF' 
:/NGF7F' 0'NFH&7GF'H HNF/F' :OFHg' /GNFF' 

FGF H' 'G. /7FSNH  N.F' FNF'NFF'H /G>FgF O 'FGH /N7/F' :GF0 H'/GH �0'NFN&7G GNF?H O 'FNF/ NGF7 F7'NG
 �&UN7 NG FG F? @g.g'H /NGGH ?G'F FG. NGF7F' ON./GF' ''7/' GF6GH �NGF7F' GF'?F' NG ?NG.F' 'G. ?.G.N

 �/7G6F'( 0'..'NF'H HNF/F' FG 'G7N>H0292.) 
.g N.F' 0'NFH&7GF' GG' F/G..H �N.N.?F'( N.f' NG GF?.GF' 'G?..N H' /0200:) 

- ./NF/.F' GG./7 H' �GGF'7?' H' �GG7'F.' .GF..' 'GGG �FN7.f' ?G G'7./'. FG'?.F' 
- .'7.F' G'/..7g' FG /NGF7F' /NNGF' /N'G/ 
- ./NFH7.GFg' 0'NGNF7F' GG/. N.F' /G>Fg'H /&'NFF'. G'6.Fg' 
- FN77. /'NGF' FNG/. G/?./NFNF'F 7N> / 
- .GGF'G?'H FN7.f' 0'?'/.' /F77 G/? 
- .'G.7'N8 /F? /NFH7.GFg' ?FNGF' FG /F/.FGF' 0'Fg?g' FG'.. 
- .GG.'?'/.'H FN7.f' 7'GG' HNF/ ظG/F GF0H �'GG'/..7' /F? 0'GNF?GF'H 7/'7GF' FN/N. 
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:/NGF7F' /NG'G7F'H //7F' :/NF'/F' /GNFF' 
      >. N?NF' NGH G'/..7' ''F/' //N/7F' /7F.F'. G'6.Fg'H �'G7'/' FG //F'H NGF7F' H'G/g' /7G'

( FNFN?FF /6'6F' /''6' /.7'F SG FG /G'.F' �N7'/F'FF' /.?G �0200.) 
      GF6F �GF? ''F>.7g' FGGN g .F7.G ./.7'H �/'7Gg' .F>g G&'/F' FNG7F' NG ./.7' 'N.NFNFG.F'G

'? NF.. ..'NF' FG 7N/'.F'G 77'.GF' GF. FG /N'G/FF �/N7GFH /NF/. /Gg7H //7 /7GFF FG6. /GNF7 0'/
 ..7.. /FH �/.&GF'H ''N7Fg' NG G.GG'7GH �.FNF' H'N7 /FG'. @'G/F' G&'8H F?.H �/7G'6F' OF? N.F7F'

?F' /'G.g'H �?'/7F'H �/N>'G/F' G'7Hg'H H'777F' :F/G //N/? 8'7G'. /.'7g' NG '6N' g GF6F �N.7
 GGN/F FNG/..7GF' H' FG /G'.F'H �/FG./GF' /N/7F' 77'.GF' ?G 'N.NFNFG.FF /N.'.Ng' N/'NFF' /F8'NG FG /.

 �NF'7/FF'( GG.Gg7 H'G6F /.7'FGF' 0'/'?F'0292.) 
:NGF7F' FGg' ://F'/F' /GNFF' 

     ( 6N6/ 7N6S.0292FNFF H'G6 0'''7.' GF'. NGF7F' FGg' OF' ) P' NF.N g 0' �/NGF7F' /N'G/F'H /N'
 /G8gF' 0'''7.g' 0'..' FG /.g '6F GNN6.F'H /F77F' F/G HNF'FFF /GF'.G Og'G?' HN77'GN /'7G' FG ?G..G
 .7SF FG? F/G �NGF7F' ?G..GF' NG 0'''7.' FN.7. FG /.g GNF?H �/'7GgF H'Gg'H /N'G/F'H /N'FNF' H'G6F

F'N.F' FG /N7'N./' GF'?F' NG 0'''7.g' FG 'G7N>H H'7..g'H �0'7H7NGF' //G'G SG .G'7. .N./.H �0'
 H6> P' FG G.N7N7.H G.'F'N. /N'G/F /NFGg' 0'7'N./g' 6..N H' GNF? ..N NGF7F' F7'NGF'G �NGF7F'

.N.7'. 
 �H'.?6( NFN 'G FN77 F? NGF7F' FGg' GNF 6N6?. FGGSNH0292:)G 

- GF' H77. GN7?.F'./NGF7F' /N7N7.F'H /N7.6F' /NNGF' OF? />G'/ 
- .FN7.f' /NGFG HNF/F G'7./g' GNF 6N6?. 
-  H/7F'( GNF 6N6?.-/N?N6NGF'.) 
-.FGf' G'/..7g' /G'F/ 76F NG //?'7GF' 
- ./FGf' 7N> .G'7.F'H /NGF7F' ?F'NGF' ../ H77. GN7?.F' 
-.N7.6F' FGg' /?.'.G 
- G'?.F' /NGNG ('7G'./NGF7F' 0'NFF.F' 7.? //7'NF' /N.F7F' F&'77F' ?G F 
- .G'/..7g' /F? /7'6F' /N7GFF'H /N/7.F' 77'.GF' 7'/&. GN7?.F' 

:/NGF7F' /F7'NGF' GNF /NGF. F/'7G 
      �/NF'/.NF' �/N7'GGF'H �/NG7?GF' :.F'N.F' FG6N H' /.g /NGF7F' /F7'NGFF G'?F' GNF?.F' /.F7 /'/?' H'

 O./ OF?H �NG GNF? /N?N 'G. �//N//F' /NFF.F' F&'7HH N6'7.Gg' G'?F' ?G FG'?.FF OgG& SG .F'7F' /.7SN
./?GFGF'. G?G..G 

 /G?F N.' :FG FG G/7H' 'GF O 'FGH F/G.. N.F'H �F/'7GF' FG /?NG.G FGH /NGF7F' /F7'NGF' /NGF. FF/..H
(0202( 7G'? H&H �)0200( N.N7GF'H �)0209F' NG �) :NF'. 

:G'7/g'H N?NF' :OFHg' /F/7GF' 
     G.N �'G. /7..7GF' 'N'6FF'. N?NF' 'N.7.GNH /NGF7F' /F7'NGF' GNGGG OF? /.F7F' G7?.N �/F/7GF' G6G NG

./FG./GF' 77'.GF'H 0'N//.F' /N6N.H NGF7F' GF'?F' NG NFg.g'H GNF7F' G77.F' /NGG' OF' G'..Fg' GN.N. 
GGF' OF?NH 'GG 0'GNF?GF' 7NGN. /7.G FG ?7H' 'FG GNF/.F'G �'N.NFNFG. FNGF/ SG 'NFNGN H' NG (g7F' G'

 7N>H .7'FG NG 'G 'NGF?.N Hg (g7F' 0'./N 'GF'H �/N.G7.F'H /N/'GF' 0'FNGGF' HN/ /N7'7g' G7'?GF'H
.//N//F' /NGF7F' 0'NFF.F' GF.F GG.'G'/..7' /F? .7'FG 

g('7.F' FG //? G'FGH:'GFGH N?NF' '6G /NGF.F 'G. /F'?.7g' (g7FF FGGN N.F' /N/'67g' 0 
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- �'N.NFNFG.F' G'/..7' NF FGGN GNG 
- �'N.NFNFG.FF .7'FGF' 7N>H .7'FGF' G'/..7g'. N.G7?G O/G 'G 
- �'G. /N'7/ OF? 'F' FG �'N.NFNFG.F' G/..7' 'G/F? NF'?G' OF? /..7.GF' 7'/f'. N.'GNF?G O/G 'G 

:GGGF' :/NF'/F' /F/7GF' 
      FGf'H H'U?GF' FG'?.FF /G8gF' /G7?GF'H 0'7'GGF' OF? .N7/.F'H GNF?.F' /7GF' OFF.N �/F/7GF' G6G NG

 OF? G7?.F'H �/N7.6F' 0'F'N.F' /N'G/H �/NGF7F' 'N.NFNFG.F' G'/..7' GGG GF0 FG6N �NGF7F' GF'?F' NG
G.F'H �/FN/NGF' 0'GNF?GF' 7/'7G..F7.Fg' 7.? GNF7F' N?'G..g' F?' 

 H' OF' /.'/. .F'7F'G �'N.NFNFG.FF .7'FGF' 7N>H .7'FGF' G'/..7g' /N//. OF? /7/FF' /NGF. G. /7FSNH
:/NF'.F' 0g('7.F' /77. 'FGH �G'/..7g' F.F 'N.NFNFG.FF GG'/..7' /.N.F F? /7GG GN/F HNGN 

- NFF'H /?'NFF' 77G' H' NF FGGN FG�'0'GFH �G'/..7g' '6G. /NFg.g' FNF' 
-  �'6G F/G 'GNF7 0/G'6 H' 0'7F H' .?G7 H' NF F.7 FG 
- �GF0 OF? /..7.GF' .&'.FF' 'G 
- �NF'G?' /.7'FG O/G /N//. NG NF/?'7S. H' /NGF7F' /F7'NGFF FGGN FG 

:)/G.NGF' /77'GGF'( F?GF' ://F'/F' /F/7GF' 
GF' G'/..7g' G. /7FSNH ./.H G'6.Gg'H /77'.GF' OF? ?.6N 0'FG NG /.7'FG /7N7. 'N.NFNFG.FF NF?

 /77/GF' /.7. _G/ FGH //?'7GF' OF' HN.'./N GGG 'N&7.N H' ?FN.GF' FG /N/ �G..F'7GH GF?GF' G'76'
 .'N.NFNFG.F' OF? (g7F' GNG (7/.N H'GG 

GGF' 0'7'GGF'H /G7?GF' FN.7. G.N �/F/7GF' G6G NG P' (7'.. NG /.F7F' G7'6SN �/N?F'H 0'F'N7 NG /.7.
.FN7.f' (7'.. FG HNGF?.NH NGF7F' ?G..GF' ?G HNF?'G.NH �NGF7F' GF'?F' NG /NFH'?. ?N7'6GH /NFG? 

:'GFGH 'GG'/..7' NG (g7F' //?'7GF /NF'.F' 0g('7.F'. /F'?.7g' FGGGF' FGH 
- GFH �/.7'FG 7N> ''N6' ///. O.G G7/. FG�'0' 
- �/NGF7F' 0'NFF.FF HN.FGF' 7N>H HN.FGF' G'/..7g' FN. 6NG. H' GF FGGN GNG 
- �/NGF7F' 0'NFF.FF G.77'GG. N?H OF? /.7.F G.'./. P6F' 'G 

:/H/FF'H F/GF' ''7?'H /.6GFF' :/?.'7F' /F/7GF' 
     G 'N.NFNFG.FF .7'FGF' G'/..7g' NG /6'NF' 00NGFF' (g7F' O7?N 'FGH0'./NH �7N7/.F' /?'F N 

 'FGH �?G..GF'H H6FGF'H /77/GF' F.'/ G'/..7g' OF? 6NG7.FF GG.g7 ?G .FNF' طN7.. OF' HNGF?GF'
.GF0 FNF/. NG O'7N.G O'7H/ /6F'FGF'H 7'N/F' P/&N 

GSN 0' �GNG GG'7SNH NGF7F' ?G..GF' NG 7'6F. .F'7F' G7'6SN 0' 6طFF' 7'7.Fg'. /.F7F' GNFN P'G /G7'6GF' GF
 FG?NH �/F7F' 0'0 /N?'G..g' 0'6'FFF' NG /G7'6GF'H �NGF7F' ON./GF' ''7/'H �/G'?F' 0'6F'FGF' NG

.?G..GF' NG /NGF7F' GNFF' 6N6?.H N.'.N' 7N/'. /'//' OF? .F'7F' 
:G7GF .F'7F' H'7N 'FSGH 

- �'G.&'.F 'GH �NF'?G' F? 8'7 'F' FG 
-  H' /N.'.N' 7'/& 'GF FG�FN7.f' OF? /N.F7 
- �'0'GFH �F.F.7GF' NG 'G7NN>. /7H76 077FH 0'77'GGF' G6G GNNF.. .GF FG 
- �'G7NN7.F /.'/ G'FSG .F'G '0' 'GNG //.'H /NGF7F' /F7'NGF' NG /?7.F' 0g'.GF'. G.G' FG 

:GNF7F' FNF/.H /?.'7F' /N6>.F' :/7G'.F' /F/7GF' 
    N H'GG G'FSG HNGN H' N>.FN GNG 'H7NF //N//F' /NGF7F' 0'NFF.FF GG.'G'/..7' 'N6F'FN H' GNG (g7FF FGG

 N.F' /GF..GF' F&'7NF' FN. 6NNG.FF ''F.F' /FFF' FN77 F? HNGN GF0 H'H �/.7'FG /FN77. 'GG'/..7' GGFGGN
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/'.SN H' ..NH G.7'. GF6GH �N7'7/F' F7GF' NG //N//F' /NGF7F' 0'NFF.F' G6G 'G. G/..7. F7FF 77GF' /.
 ''N.' 7NGN. OF' HNGF?GF' 0'./N 'GG �/FN?G /FN77. 'N.NFNFG.F' 'NG/..7N H' ..N '0'GF G'6G.7'H FNF/.F

./.7'FG 'N.NFNFG.F' G'/..7'. /FF?.GF' GG.'NGNF7 6?. 7'..?' ..7 HN/ /F&7g' /77. GG.g7F /G7. 
GF' GNF /NGF. NG /GFGGF'. G'?F' GNF?.F' NGF? OG 7H/:/NGF7F' /F7'N 

 GGG �(g7F' FN. /NGF7F' /F7'NGF' GNF /NGF. NG O 'G7'/ O'7H/ /GFGGF' NG G'?F' GNF?.F' NGF?GH 77'/GF' .?F.
 ?F'NGF'H /NGF7F' 'N.NFNFG.F' ?G HH&7GF' FG'?.FF /G8gF' /G7?GF'H 0'7'GGF'. GG/NH6. F? HNFH&7G

' 7H/ 'NF..N H' FNGF? SGF' OF?G ./NFH7.GFg' G'/..7' /NGG'. (g7F' O/F GGGF'H N?NF' 6N6?. NG /67GF'H /&'FF
 /NGNG GGGNF?.H (g7FF /NFF.F' 0'7'GGF'H /G7?GF' 6N6?. GGF N>.FN 'GG �NFg.'H FG& FG6. 'N.NFNFG.F'

./NGF7F' 0'FN.7.F'H 0'H/g' ?G GNF7F' FG'?.F' 
( .N./F' FG FG /7'7/ FG..H0200( P7'7H �)0209F'H �)( P7G60200 FNGF?GF' OF? N>.FN GF' OF? )

 /FH&7G /FN77. /NGF7F' 'N.NFNFG.F' G'/..7' NG /H/F 'NFNGN H' /N/N?7F' /N.7?F' /GFGGF'. G'?F' GNF?.F' NG
 NG GNF7F' NGF7F' G77.F' 'H7G>N H'H GG7GF'. /NGF7F' /F7'NGF' GNF 'NF..N H' GGNF? ..N 0' �/NFg.'H

g' 7.? GG.g?'G...F7.F 
( GFF' /.? :FG FG FG.NH0200( N.N.?F'H �)0200( P/G'>F'H �)0200 /NGF7F' /F7'NGF' 6N6?. H' OF? )

 GNG'GGF' HN/ (g7F' GNF?. NG O 'G7'/ O'7H/ HNGF?GF' .?FN /N/ �O 'N7H76 O'7G' /?SN /NGNF?.F' 0'77&GF' NG
' /NGF. GF0 FG6N �/NGF7F' /F7'NGFF /N7'7g' 0'77'GGF'H /NFH&7GF'H NGF7F' GNF7F' /?'NF. N?NF

 �/NGF7F' 0'FN.7.F'H 0'H/g' ?G FG& FG6. FG'?.FF /N.NFNFG.F' 0'7'GGF' 6N6?.H �.F7.Fg' 7.? /N?'G..g'
 FN76F FNG7'6 SG 'N/.7SNF (g7F' FNGG. FGGSN �/NGNF?.F' 0'77&GF' NG /NGF7F' /F7'NGF' 6N6?. Hg. FGG

 ?G..GF' NG FNFH&7GH �.F7.Fg' 7.? N.'.Ng' F?'G.F'H /F/F' 6N6?. OF? FG?N P6F' 7Gg' �F7.GF' NGF7F'
.?G..GF'H (g7F' FN. H'?GF' F7'N.F'H HH'?.F' 6N6?.H 

    ( 7'6.F' :FG FG /7'7/ 07'6' 'GG0294( GN7?H �)0200( NGN?F'H �)0200( /FGFF'H �)0200 OF' )
G 7H/ G'?F' GNF?.F' (g7 NGF?GF H':NG �GGN/F /NGF7F' /F7'NGF' GNF 6N6?. NG G' 

9.N7N7/.F' GG&'/' ''7/'H G?/ NG /NGF7F' 7'&طNF' 'G/N.. N.F' /7N.GF' 77GF' FG //'G.7g'. 
0 HN7GF' NG (g7F'H FNGF?GF' FG FG 'GFg. G7'6.N /NFH'?. /NFH7.GF' /NGNF?. 0'&N. ''F. OF? FG?F'.

 '7NF' 7.? 'G.7'.H /N7'7/F' /GF..GF' /NGF7F'&ط
0 FN/F'NF' /'/G'H �(g7FF 'G7N7/. 0'N.N.'7.7'H .NF'7'H /NGF7F' /F7'NGF'. /7..7GF' 7/'7GF'. /7'/g'.

./F/'GG 7/'7G. 
 FG O7N GF6G6F?F' :FGP (0209( NF7FF'H �)0200( P7.'GF'H �)0200 6N6?. FNGF? SGF' OF? ..N.N GF' )

G'?.F' NG (g7FF /N/FFF' /7/FF' GNNF.H FNF/. /NGNG (g7F' GNF?. GGF N>.FN 0' �/NGF7F' 0'GNF?GF' ?G F
 OF? /7/FF'H GGN/F P/FFF' 7NGG.F' 6N6?. _G/ FGH FG/'G.?' F.F 0'GNF?GF' //7 FG FF/.F'H /NGF7F' 7/'7GF'

..F7.Fg' OF? /G&'6F' H' /FF6GF' 7'..g'H F&'F/F' FN. 6NNG.F' 
    7'6' �GF0 OF? /Hg?( .N./F' :FG FG /7'7/ 00200( F/NN7F'H �)0200( P7'76F'H �)0200 OF' )

 GGF N>.FN 0' �NGF7F' G'/..7g' NG HH&7GF'H NFg.g' GNF7F' 6N6?. OF? HNGF? SGF' ?.6SN H' ..N GF'
 OF? FN7.f' HNF/ G'7./' /7H76H �/N7.6F' 0'F'N.F' /N'G/H /N7N7.F' 'N'6F HN/ (g7F' GNF?.

.Fg' �NGF7F' F7'N.F' NG H/'..GF' G'7./g'H F&gF' GNF7F' HN/ (g7F' GN.N. O '6N' GGNF? FN?.N �.F7
..F7.Fg' 7.? 87/.F'H NFH7.GFg' 7GF.FF P/7.F'H 
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( 7G'? H& :NG 'GG /N/N?7F' /&N.F' NG .N7.S' N.F' 0'7'7/F' .7H' /FH0200( .N./F'H �)0200 �)
( P7'7H0209( GN76F'H �)0200( P7.'GF'H �)0200 /GFGGF'. G'?F' GNF?.F' /.F7 GF?G OF? ..N.N GF' )

:NFN 'G. GNFN H' (g7F' O/F /NGF7F' /F7'NGF' GUNF /NGF. NG H'?G 7H/. GG7N NG /N/N?7F' /N.7?F' 
9. F' NG GNF7F' G77.F' H'6T. (g7FF /7FF'H GN.N.F' G/FSN H' GF?GF' OF? ..N :/7FF'H GN.N.F' 7NGN.? GF'

 �/FH&7GH /NFg.' /FN77. .F7.Fg' OF? //N.NGF' 0'GNF?GF' ?G FG'?.F' /NGNG GGGF?SN H' N>.FN �NGF7F'
.NGF7F' F7'N.F'H /N?'G..g' ?F'NGF' ?G FG'?.F' GF6GH 

0.  GGGN7?. Hg. FG GF0H �(g7F' O/F NGF7F' N?NF' 6N6?. GF?GF' OF? FN?.N :NGF7F' N?NF' 6N6?.
/ /NGG'. GF?.N H' ..N .NFH7.GFg' H'N./g'H NFH7.GFg' 87/.FF P/7.F'H .F7.Fg' 7.? GG.N7N7. /N'G

 FNF/. NG GG.'7/F 7NN7.H .F7.Fg' OF? //N.NGF' 7/'7GF'H 0'GNF?GF' /NF'/7G FG FF/.F' /NGNG (g7F'
./NGF7F' 0'F'N.F' 

0. ' ?.6SN H' GF?GF' OF? N>.FN :/F'?GF' /G7'6GF' /NGF. 0' �NGF7F' ?G..GF' NG /F'?GF' /G7'6GF' OF? (g7F
 /NFH7.GFg' 0'6F'FGF' NG /G7'6GF' /NGNG (g7F' GNF?.H �NGF7F' F7'N.F'H HH'?.F' 0'7'GG 6N6?. ..N

..F7.Fg' 7.? /NFH'?.F' ?N7'6GF'H 
4. ./NGF7F' /F7'NGFF 'ON.'.N' ' O.0NGF GF?GF' HNGN H' ..N :/N.'.N' 00'GF 7NGN. F' 7G>N H' GNF? N>.FN G77.

 (g7F' GGFSN H' GFGGN �GF0 Hg. FG ./NGF7F' 0'NFg.g'. G6.FN H'H /NGF7F' 'N.NFNFG.F' G'/..7' NG GNF7F'
..F7.Fg' 7.? /N.'.N' 0'NGNF7 /'G.?' OF? GG?.6SNH 

5. G O 'N7'7' O''6. /NFF.F' (g7F' 0'7/F /NGF. 7..?SN :/NFF.F' 0'7/FF' 7NN7.F7F' /F7'NGF' 6N6?. F ..NG �/NG
 /.G7.F'H ///?.GF' 7'&طNF'. FF?.GF' 0'.Fg'H 7N7/.F' F/G /NFF. 0'7'GG (g7F' GNF?.F GF?GF' O?7N H'

.NGF7F' H'Gg'H /N7'7g' 
'H �/NGF?F' /F7NF' G6GF HHg' H('7.F' F? /.'.g' F/G. 'GF' ///'.F' O7. �/F.'7F' .&'.FF' /?NG.GF O 'FGHHF N.

 G'?F' GNF?.F' /.F7 O/F /NGF7F' /F7'NGF' GNF 6N6?. 'GFg. FG FNGF?GFF FGGSN N.F' 7'H/g' /?NG.G FN..
.NGF7F' GF'?F' NG NFg.'H FG& FG6. FG'?.F' NG GG/?'7.H �/N/N?7F' /N.7?F' /GFGGF'. 

 ///'.F' /7.F. �.&'.FF' G6G OF' O'/'F.7'H-FNF/.G G'/G' FG NF'/F' G/GFF  /F7NF' G6G/NGF?F'-NG.G/?  FG
:GNFFF O '?.. NGH �G'?F' GNF?.F' /.F7 O/F /NGF7F' /F7'NGF' GUNF /NGF.F HNGF?GF' 'G. GNFN N.F' 0'77'GGF' 

1. :G'7./g' GNF 
- .GGGF?. /NFG? ''F/' //.F' 0'G7/SG G'/..7g G'?F' GNF?.F' (g7 HNGF?GF' G.NSN 
- ?.F' (g7 HNGF?GF' /?'7SN.GF?.F'H GNF?.F' N.NFG? ''F/' /GF..GF' /NGF7F' 0'NFF.F' G'/..7' OF? G'?F' GNF 
- ./GF..GF' 'GF&'/.H NFF.F' H'7.g' 0'H/'. G'?F' GNF?.F' (g7 HNGF?GF' G7?SN 
- F' 0'FN.7.F'H 0'NFF.F' G'/..7' ''F/' /NGF7F' ('/f'. G'6.Fg' OF? G'?F' GNF?.F' (g7 HNGF?GF' N.7SN7./NGF 
- ./NGNF?.F' /NFG?F' FG '6..N g '6. 'G7'..?'. /NGF7F' ('/f' G'?F' GNF?.F' (g7 O/F HNGF?GF' NGFSN 
-  'NFNGNF �N6'7.Gg' GF'?F' NG HN.FGF' NGF7F' GNF7F' 7NN'?G GF?. OF? G'?F' GNF?.F' (g7 HNGF?GF' (7/SN

.FNFH&7G FNF7'N SG 
- NF?.F' (g7 HNGF?GF' 76/SN /6G.' H'7..' :F/G( /NGF7F' 0'NFF.FF /NFNF'FF' 7N> 0'G'/..7g' FG G'?F' G

 .7'/F'-7G'GF'8.) 
- ./NGF7F' 0'NFFF' Hg. P'7F' F? 7N.?.F' /H// G'?F' GNF?.F' (g7F HNGF?GF' /76N 
- ./NFF. Pg /./'7SGF' FNF'NFF' OF? G'?F' GNF?.F' (g7 HNGF?GF' ?F7S. 
3. :GNF?.F' GNF 
- ./.7'F SG 7N> H' /.7'F SG NGF7F' F7'N.F' F&'7H HNG. O.G /G7?G OF? G'?F' GNF?.F' (g7 HNGF?GF' (7/SN 
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-  F7'N.F' 0'7'N. FG /N/?F' G'G' GNF7F' 7'7FF' 0'..' OF? /7/FF' G'?F' GNF?.F' (g7 O/F HNGF?GF' G>/SN
.//'. SGF' NGF7F' 

- ? G'?F' GNF?.F' (g7 HNGF?GF' (7/SN F7'N.F FF/GF' NFH7.GFg' G7'6.FF /.7'F SGF' 0'7'N.F' /G7?G OF
./N. NGF7 

-  /'N/F' 0'NN.7G NG /NGF7F' 0g'7.g' G'/..7g GGFG&S. /NGF7 /G'F/. G'?F' GNF?.F' (g7 HNGF?GF' /H6SN
./GF..GF' 

- GFGG. N.F' /NGF7F' /G'F/F' ('7.G' N/F G'?F' GNF?.F' (g7 HNGF?GF' G.NSNN.NFNFG.F' G'/..7' FG G NG '
.GG?G..GH GG7GF' /G/. 

- ./NGF7F' 0'H/g' G'/..7' FGGSN GNGH O.G G'?F' GNF?.F' (g7F HNGF?GF' /76N 
- ./NGF7F' /7'..F' ?G FG'?.F' /NGNG HN/ 0'GNF?G. G'?F' GNF?.F' (g7 HNGF?GF' /H6SN 
- 'N6H .NF'7' G'?F' GNF?.F' (g7 HNGF?GF' .7GSN.NGF7F' /'7.Fg' GF'? NG ''76F'H ?N.F' ط. 
-  /G>F' ?G 87'?.. N.F' 0'..FGF' ''76H ?N.. FF?.GF' N&'FNF' N?NF' G'?F' GNF?.F' (g7 HNGF?GF' 86?SN

.?G..GF' FNF'NFH 
2:/N'G/F' GNF. 
- G G/..7GF' 'G. ?.G.N H' FGGSN N.F' /N7/F' /H// G'?F' GNF?.F' (g7F HNGF?GF' FN.SN7F' GF'?F' N.NGF 
- ..F7.Fg' /G7. ''F/' GG.'..'HH GGFNF/ HN/ G7'?GF'. G'?F' GNF?.F' (g7 HNGF?GF' /H6SN 
- .Og'?G O 'G7'6 SGH O '..F SG O 'NGF7 O '.F'7 G'?F' GNF?.F' (g7 FG (g7F' FG HNGN H' OF? HNGF?GF' 77/N 
- /7F' GNF 76F NG G'?F' GNF?.F' (g7 HNGF?GF' /?'7SN.?G..GF' NG /NGF7F' /NG'G7F'H / 
- .?G..GF'H /7GFF /NG'G7F' /NGF7F' 0'NFF.F' 'GFg. FG FF/. N.F' 7'H/g' G'?F' GNF?.F' (g7F HNGF?GF' /6NSN 
- ./GF..GF' /NGF7F' 0'NFF.FF GGG'/..7' ''F/' //7F' /?'NF H'G>' /7N7. G'?F' GNF?.F' (g7F HNGF?GF' /6NSN 
- ?GF' /?'7SN.?G..GF' NG NGF7F' FGg' GNF 76F NG G'?F' GNF?.F' (g7 HNGF 
- ./GN.6GF' ?F'NGF' OF' HN//F' .F.. N/F G'?F' GNF?.F' (g7 HNGF?GF' G.NSN 
- /F77( N7.6F' FGg' /?.'F SG OF? G'?F' GNF?.F' (g7 HNGF?GF' S//N /NNGF'-/NF7NF'-

.)8'6..g'/87/.F'/H'N./g' 
?.'7GF': 

 'gH'/N.7?F' ?.'7GF' :: 
( .NGF/ ''FG �/G?F N.'0202 ('?Fg' 0'6G/G OF? G&'F /NG7FG /76F' .G'F7. .)Gamification  /NGF.F

 /N.7.F' /NFG /F.G ./N&'/..g' /F/7GF' 6NGg. O/F 'G. /F7F' 0'0 /N.'N/F' 0'7'GGF'H /NGF7F' /F7'NGF' GNF
 �/N7/FG7g' /?G'..02(9 �)940-090. 

N?'G7'( ./G/G ''G7' �F0202 ('.6F' O/F /N?'G..g' GNFF' GN?/.F طN7..F'H /NGF7F' /F7'NGF' /G'F/ .)
 �/N?'G..g' /G/.F' /F.G .N?G'.F'20(0 �)001-020. 

( .OF? P/> �7G'? H&0200 7NN'?G FGH /6H7F' FG7F /NGF7F' /F7'NGF' /NGF.F 0'GF?GF' 0'77'GG .)
'N.NFNFG.FF /NFH/F' /N?G.F' NG ./N?7 GFGF' /?G'. �/N.7.F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ .GNF?.F' 

  /.N6 �/N.?F'.౫残 /.?( .0200 /NGF7F' /F7'NGF'. /.F7F' N?H 7NN7. NG 0'?G'.F' 7H/F /7.FG 7N7. .)
/N7GFF' 0'7'7/FF ('/f' /F.G .O '.0NGF' /6N. /?G'. :G.'N//.H NGF7F' 77?F' 0'.F7.G 'N6 NG H/NN.7.F'-

 �7'G0 /?G'.94 �990-009. 
( ./G/G FG' �PH/.F'0202 /F7'NGF' FNF/. NG /N76/F' 'G.' /FN/G. G'?F' GNF?.F' 77'/G NGF?G 7H/ .)G

 �N?G'.F' ''/g' 7NN7. /F.G .//7.FG /N(7 :'G.g7F /NGF7F'99(9 �)21– 904. 
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( ..FN8 �/N/N?77N.F'0291. NG /N77/GF' /7'/g' 7H/ .) 77'/G. /.F7F' O/F /NGF7F' /F7'NGF' GNF 6N6?
 /?G'. �/N.7.F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ ./7.FG 7N7. :H'G? /7F7 NG N7'7g' /?. 'G GNF?.F'

.7N.'F H'7F7F' 
( .F7/ /F'G �7'6.F'0294 0'7'7/ ./7.FG 7N7. :/NGF7F' /F7'NGF' GNF 77> NG /NN.7.F' /77&GF' 7H/ .)

/N.7?  �7GFF' GF?H /N.7.F' NG52 �025-492. 
( ./F'7 G'7..' �.N./F'0200 77'F? FNF/. NG /N&'/..g' /F/7GFF /NGg7g' /N.7.F' 0'77FG 7H/ .)

 F. G'77 7NGg' /?G'.. /NN.7.F' GNF?F' /F.G  .FNGF?GF' 7>F /G.H FG /NGF7F' /F7'NGF'N6?F' /.?6� 1(0 �)
21 – 999. 

P77N FN77F �6N6/ (0292 0'7'7/ .N7'7g' GNF?.F' /F/7G 6NGg.F /G8gF' /NGF7F' /F7'NGF' 0'7'GG .)
 �N?G'.F' GNF?.F' NG01 �422-409. 
( NF? H'G. �H'6G/F'0292 �7NNF.H /FF /F.G .NGF7F' 77?F' NG /N.7?F' /N.7.FF Og./G /NGF7F' /F7'NGF' .)

51 �99-924. 
(  .?'6G �NGNNGF'H H'G. �H'6G/F'0295 77?F' NG /'N/F' OF? 'F&'F.' //?'7 SGF Og./G /NGF7F' /F7'NGF' .)

 �/NGNFGF' /?G'.. /N.7.F' /NFG /F.G .NGF7F'02(4 �)9-40. 
( ./N?7 /G/' �G.'H/0292 /NGF7F' /F7'NGF' GNF 'N6 NG /NNF'/F' /F/7GFF 'N.NFNFG.F' 0'77FG FNF/. .)

7N.7.'G /F'77[ .'G&'7/g /7.FG 7N7.H /NGg7g' /?G'.F' �/N.7.F' /NFG �]/7N6FG 7N>-./6> 
( .NG77 /FN. �/6'7F'0291 /NF/7g' 0'?G'.F' /.F7 O/F /NGF7F' /F7'NGF' /NGF.F /7.FG NF.F.7G 7N7. .)

 �/N7GFF'H /NN.7.F' GNF?F' /F.G ./NGNG/F'0(00 �)9-00. 
 �P/N67F'G/7F' /.?F ( ..G'60209' 0'7'7/F' NGF?G 7H/ .) /NGF7F' /F7'NGF' GNF 6N6?. NG /N?'G..g

/N?NFF' /N.7.F' /N/. /F.G .GG7>F /G.H FG- �/7N7FGF' /?G'.29 �50-90. 
( /GG NF? �/7G6F'0292./NF7NF' /GG GFGF' /..GG �8'N7F' .N77/GF' ?G..GF'H /NGF7F' /F7'NGF' .) 
( .NF? 7N.? �P7'70209/F /NGF7F' /F7'NGF' 0'7'GG ON.7G .) /77N.GF' FN.F/7GF' 0'GF?GH 0'.F'7 O

 �/N?NFF' /N.7.FF /N.7?F' /F.GF' ./7NFGF' /FN/GF'. /NNF'/F'H91 �001 – 022. 
( ./N? /GNG' �F/NN7F'0200 77'/G /.F7 7N7/. NG /NGF7F' /F7'NGF' 0'6G.7G FNF/. NG GF?GF' 7H/ .)

 �/NN.7.F' /F.GF' ..NNGF' /FH/. NGNG/F' GNF?.F'09(942 �)49 – 91. 
( ./N.7 /NF?F' �P7'76F'0200 7طN.GF' HHg' G7FF /N//F'H GFGF' P77FG NG /NGF7F' /F7'NGF' ON.7G .)

 F. G'77 7NGg' /?G'.. /NN.7.F' GNF?F' /F.G ./N/N?7F' /N.7?F' /GFGGF'.N6?F' /.?6 �1(9 �)59 – 24. 
( FN7/ OFNF �GN76F'0200F7'NGF' 0'7'GG FNG6. /.7/ .) /N77g' /N.7.F' 0'77FG NG /NGF7F' /

 �/NN.7.F'H /N7GFF' 0'7'7/FF ('/f' /F.G ./N/N?7F' /N.7?F' /GFGGF' NG /77N.GF' /F/7GF'.5(9 �)020 – 
042. 

 NF'G' �H'.?6/'FF' /.?7( .0292 N?G'.F' F.F GNF?.F' (g7F /NGF7F' /F7'NGF' GNF 6N6?.F //7.FG /N(7 .)G
0'G'..g' 'N6 NG  �/N.7?F' /N.7.F' F.F.7G ./77'?GF' /NGF'?F'05(994 �)90-900. 

P7G6F'( .P/NG/F' ''GNG �0200 /F7'NGF' GNF 6N6?. NG F&'/ /FN/G. /NNF'/F' /F/7GF' 77'/G 0'/&'F 7H/ .)
 �/N.7?F' /N.7.F' F.F.7G .0'.F'7F' O/F /NGF7F'01(909 �)41 – 12. 

( .H'GNF7 �NF'?7F'0202 6N.NF' .).?N8N.F'H 76FFF .NF.F' 7'/ �H' UG? ./NGg?g' /N.7.F' NG 
 �N6G'?G'7..' ( 7'.?0200 'G.'G76GH /N.7?F' />FF' 0'GF?G P/F /NGF7F' /F7'NGF' /'?.'. N?NF' PN.7G .)

 F. G'77 7NGg' /?G'.. /NN.7.F' GNF?F' /F.G .8'N7F' /FN/G. 0'NN.7.F'N6?F' /.?6 �2(9 �)099 – 494. 
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' /.?7'?FN( .P/67 G/'G/ �0209 76FFF H'F.F' 7'/ �H' _G? .PN.7.F' H'N7F' NG /NGF7F' /F7'NGF' .)
.?N8N.F'H 
౫残 /.?( ./G/G FNGg' �0200 NG 'G.g7F O/F /NGF7F' /F7'NGF' GNF /NGF. NG /N?G'.F' 0'77&GF' /NF?'G .)

/G'/.7GF' /NGF.FF /N/N?7F' /N.7?F' /GFGGF' /N.N.'7.7' 'N6 0202  �/N?'G..g' /G/.F' /F.G .G90 �942-
924. 

( .77G Hg/ �N.N.?F'0200 0'.F'7 O/F /NGF7F' /F7'NGF' GNF 6N6?. NG .F7.Fg' H'7.' ?FNG G'/..7' 7/' .)
 0'NFG �'NF?F' 0'7'7/F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ .8'N7F' /FN/G (7>. 7طN.G HHg' G7F'

'7/FF N.7?F' H76F' .'NF?F' 0'7 
( ./G/G 7NG8 �N.N.?F'0200 0'7'GG /NGF. NG /NGNF?.F' /76Fg' GNG7. OF? /G&'F /NFH7.GF' GF?. /&N. 7/' .)

 �7NN7' /?G'.. /N.7.F' /NFG /F.G ./NGF7F' /F7'NGF' 6N6?. NG NFf' .7'/F' 0'GF?G01(9 �)922 – 900. 
 /GN7G �GN7?౫残 /.? (0200NGF7F' /F7'NGF' .) /NG'7>.F' HH7GFF GNNF. :/'N/F' F? '67F'H 0'6F' 7N/F.H /

 �/NFGg' 0'7'7/FF /N.7?F' /F.GF' ./N/N?7F' /N.7?F' /GFGGF'. /NG'7>NGN/F'H02(9 �)990 – 900. 
( .NF? 'GG �P7N7?0200 /.F7 O/F /NGF7F' /F7'NGF' 0'7'GG /NGF. NG N?'G..g' F7'N.F' 0'G.6 7H/ .)

NF?F' 0'7'7/F'.H'8'. /?G'. �/N.7.F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ .H'8'. /?G'.. ' 
( ./G/G /F'. �P6F?F'0202 76FFF FNNG. /G76 ://. .)FN.7.F'H /N7>FF'( /NGF7F' /F7'NGF' GNFH /N.7.F' .)

.?N8N.F'H 
( ./NG/ GN7 �P6F?F'02097F' O/F /NGF7F' /F7'NGF' 6N6?. NG 7'6FF' //&'7 7H/ .) /N(7 'N6 NG 0'.F'

 /N/N?7F' /N.7?F' /GFGGF'0202 �/NF'7Fg' GNF?FF ''77g' /?G'. /F.G .99 �29 – 920. 
( ./?NN7 H'F/ �NGN?F'0200 0'GNF?GF' /NFF.H .7'/F' ..G NG /NGF7F' /F7'NGF' 77'F? FNG6. O/G .)

' NG /NF/7g' /F.GF' ./N/N?7F' /N.7?F' /GFGGF'. /77N.GF' /F/7GFF �/NN.7.F' GNF?F92(4 �)919 – 222. 
 O/F �P/G'>F'౫残 /.?( .0200 /7'7/ :/7G.GF' /FNG7FF N.'6F' GF?.F' .GFG NG /FG6GF' /NGF7F' /F7'NGF' GNF .)

 �7GFF' GF?H /N.7.F' NG /N.7? 0'7'7/ ./NFNF/.945 �009 -024. 
( .7G7 FG' �NF'7/FF'0292/NGF7F' /F7'NGF' GNF FNG6. P/G .)  7>F /G.H FG GNF?.F' 0'NFF. 77FG NG

 �/N7GFF'H /NN.7.F' 0'7'7/FF /NGg7g' /?G'.F' /F.G .7N7/.F' /&NG ''6?'02(9 �)59-19. 
( .6N?G /G/G �NF7FF'0200 /77N.GF' /F/7GF' (g7 O/F /NGF7F' /F7'NGF' 77'F?. N?NF' /.7/ .)

 ./N?NFF' /N.7.FF /N.7?F' /F.GF' .//. /FN/G.00� 015 – 409. 
( .8N? FGN' �/G/GF'0291 NG /NNF'/F' /F/7GF' /.F7 O/F /NGF7F' /F7'NGF' GNF OF? /7/&GF' FG'N?F' .)

 H& /?G'. �/NN.7.F' GNF?F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ .FNGF?GF' 7>F /G.H FG H7GGF' />G'/G
..N.F' 

( .G6'G NF7/ �/G/G0202 /F7'NGF' .)-./NGF'?F' './&N.F ./NF'F.FF' /N77GF' 7'/F' :/7G'FF' ./NGF7F' 
( .6NN? GN7 �N.N7GF'0209 /F/7GF' 0'.F'7 O/F /NGF7F' /F7'NGF' GNF 6N6?. NG /N77/GF' /7'/g' 7H/ .)

./N?7 F. /G/G G'Gg' /?G'. �/N.7.F' /NFG �]/7N6FG 7N> 7N.7.'G /F'77[ ./?G.GF' />G'/G. /NNF'/F' 
' 7G'. �/gGF'( .P7H'>GF0299 76FFF ('/7F' 7'/ �/7G'FF' ." H'G&H 0'N//. " /NGF7F' /F7'NGF' .)

.?N8N.F'H 
( .7N.? �/'F7F'H G7NF �0'7NGGF'0202 /NGF7F' /F7'NGF' GNF 6N6?. NG /NF/GF'H /NF7NF' /N.7.F' NGF?G 7H/ .)

 0'7'7/FF /NGg7g' /?G'.F' /F.G .FNGF?GF' 7>F /G.H FG GG..F7 O/F �/N7GFF'H /NN.7.F'02(4 �)052-
092. 
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( .FG' �FF8NGF'0292 F. /7NF /7NGg' /?G'.. /NF'7Fg' 0'NFGF' 0'.F'7 F/G. /.7/ .)G/7F' /.?F NFF G
 7H/F 7N7. ?G /NGF7F' /F7'NGF'/?G'.F'  �/NN.7.F' GNF?F' /F.G .'GGNF 6N6?. NG99(9 �)929-040. 

( ./FN7/ ౫残 '7? �P7GFF'0200/ .) OF? /NF'/NG /7'7/ :'G.g7 O/F /NGF7F' /F7'NGF' /NGF. NG /?G'.F' 7H
 /NFG /F.G ./7N7FGF' /?G'. (g7 FG /FN?('/f'-/?G'.  �/7N7FGF'92 �920-959. 

( .NF? 'GG �/FGFF'0200 0'.F'7 O/F /NGF7F' /F7'NGF' GNG'GG 6N6?. NG /N77g' /N.7.F' 0'GF?G 7H/ .)
. /77N.GF' /F/7GF' �/N7GFF'H /NN.7.F' 0'7'7/FF /NFH/F' /F.GF' .8'N7F' /FN/G99(0 �)012 – 492. 

 /'?7 �7NFN7GF' /.?G( .0200 NG 0'.F'7F' O/F /NGF7F' /F7'NGF' /NGF. NG 7N7/.F' /&NG ''6?' 7H/ .)
 �/NN.7.F' /N/.F'H 0'7'7/F' /F.G ..NNGF' /FH/. /N7'7g' /N.7.F' /NFG0(2 �)9-04. 

7.'GF' H'NF �P౫残 /.?( .0200 77'/G 0'.F'7 O/F /NGF7F' /F7'NGF' 6N6?. NG 77'/GF' 0'/&'F 7H/ .)
 �/NN.7.F' GNF?F' /F.G ./N7N?FF' />G'/G NG G'?F' GNF?.F'04(9 �)49 – 94. 

/N.F.g' ?.'7GF' :' 'NF'/: 
Fernández-Prados, S., Lozano-Díaz, A., & Ainz-Galende, A. (2021, March). 
Measuring digital ci}zenship: A compara}ve analysis. In Informa}cs journal, 8(1), 
1-13.  
Froelich, D. (2019). NCTA Web 2.0: Passport to digital ci}zenship. Par}cipant 
manual. North Carolina Teacher.  
Jones, L. & Mitchell, K. (2016). De昀椀ning and measuring youth digital ci}zenship. 
New media & society, 18(9), 2063-2079.  
Ribble, M. (2015). Digital ci}zenship in schools: Nine elements all students should 
know. London: Interna}onal Society for technology in Educa}on.  
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g..' 7/'NG7?GF' G'7/g'H NGF7F' GF?.F' 0'7'GG /NGF. OF? NFH7.GFg' ON./GF' GNG7. G 
 O7FF' G' /?G'. 0'.F'7 O/F 

The Impact of Di昀昀erent Electronic Content Design on the Development of Some 
Digital Learning Skills and Cogni琀椀ve Percep琀椀on among female students at 

Umm Al Qura University  
N67FF' /G/G F. /N?7 .F. /7NG' ./ -0'.7' O7FF' G' /?G'.. /N.7.F' /NFG. /?'7GF' GNF?.F' 0'NFF. 

Email: asalqurashi@uqu.edu.sa 
7F..7GF': 

      NGF7F' GF?.F' 0'7'GG /NGF. OF? NFH7.GFg' ON./GF' GNG7. Gg..' 7/' F? G6GF' OF' /7'7/F' .G/G
g'H NFNF/.F' NG7NF' .GFGF' G'/..7' G. /7'7/F' G'/G' FNF/.FH �O7FF' G' /?G'. 0'.F'7 O/F NG7?GF' G'7/

 /7'7/F' /FN? .F UNG.H �FN.N.N7..F' FN.?NG.GF' GNG7. OF? G&'FF' N.N7..F' G.6 GNG7.F' H0 NGGF' .GFGF'H
( FG42/?G'. /N.7.F' /NFG. H'G7g' 8'N7 G7F 0'.F'7 FG /.F'7 ) ( ?F'N. �O7FF' G'02 FGF /.F'7 )

 �..FG GNNF. /F'7.H �/>/gG /F'7.H �NG7?GF' FN7/.F' 7'...' FG /7'7/F' 0'H/' .FNG.H �/?NG.G
 /F? /N&'7/' /Fg/ 0'0 HH7G /N.H /7'7/F' 'GF? 07G7' N.F' .&'.FF' 87.' FGH .NG7?GF' G'7/g' 7'NFGH

( /Fg/F' ON.7G2.250'.7/ N77N.G FN. )  7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7
 FN.7.F' NG )..'/F' GNG'7.NGFg'. .77/ N.F'( /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H �)/NFH7.GFg' /NFG6F'
..FGF' GNNF. /F'7.H �NFG?F' ''/g' />/gG /F'7.H NGF7F' GF?.F' 0'7'GGF NG7?GF' FN7/.F' 7'...g P/?.F'� 
F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7F HH7GF' .F'GH NG7?GF' G'7/g' 7'NFGH.7'&ط 
 /NFG6F' 7'&ط.F' GN8N. /7H76. �.&'.F FG GNF' .F7N. 'G 'N6 NG /7'7/F' .7H'H �)/NFH7.GFg' /NFG6F'

F. NG H'U?G 7/' FG 'GF 'GF �NGF7F' ON./GF' GN>F. NG /NFH7.GFg'..GF' /N7'GGF'H /NG7?GF' .F'N.F' /NG ./GF
./NGNF?.F' F/'7GF' ?NG.. (g7F' O/F NG7?GF' G'7/g' /NGF.. G'G.Gg'. .7H' O '6N'H 

/N/'.GGF' 0'GFGF' /NFG6F' 7'&ط.F' :/NFH7.GFg'-NGFg' NG'7.G ..'/F'-NN/NGF' NGNF?.F'-7FG0'  F? GF?.F'
/?.-G'7/g' .NG7?GF' 

Abstract                             

     The study aimed to reveal the impact of different design of electronic content 

on the development of digital learning skills and cognitive perception among 

female students at Umm Al Qura University. To achieve the study objectives, the 

analytical descriptive approach and experimental approach with a quasi-

experimental design based on the design of the two experimental groups was 

used. The study sample consisted of 40 female students from the kindergarten 

department at Umm Al Qura University, with 20 female students per group. The 

study tools consisted of a cognitive achievement test, an observation card, a 

product evaluation card and a cognitive perception measure. The most notable 

findings of the study include statistically significant differences at the significance 

level (0.05) between the average grades of the first pilot group students (studied 

with electronic mind maps) and the second pilot group students (studied with 

static infographic) in the post-application of the digital learning achievement test, 

the observation card, the product evaluation card and the cognitive perception 

measure. The differences were in favor of the first pilot group students (studied 
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with electronic mind maps) and, in the light of its findings, the study 

recommended that electronic mind maps should be used in digital content 

regulation; It has an effective impact on the development of different aspects of 

knowledge and skills. It also recommended attention to the development of 

knowledge awareness among students at all educational levels.  

Keywords: Electronic mind maps- Static inphographic- Educational video- 

Distance Learning Platform- Cognitive perception. 

   /G/FGF': 

       �GNF?.F'H /N.7.F' ?'7F 7NN7.F /NGGg' >F'. /N/N?7F' /N.7?F' /GFGGF' .FH' /N(7 .?6NG0202  N.F'
( N?'FGF' 7'6'H .NGF7F' HN/.F' FNF/. 'GG'/G' FG0292 /NGF. NG GG7PN NFH7.GFg' ON./GF' GNG7. H' )

 �0'GNF?GF' 87? NG /7'7.F'H /NF7FGF'. G7.N NGNF?. ON./G GN/F.F O?7. /N/ �GF?.GFF NG7?GF' G'7/g'
 /.F'?GF' G'/..7' OF? GF?.GF' /?'7N 'GG/g' /NG'7(cognitive processing) .GF?.F' /NFG? ''F/' /.7'FGF' 

( /G/' 7G0 'GG /NFH7.GFg' /NFG6F' 7'&ط.F' /?.H0291 GNG7.. /7..7GF' /N.NFNFG.F' 0'///.7GF' //' 'GF'. )
 FG NGH �7NGG.F' /7'/.7'H 6NG/. OF? FG?.H 0'GNF?GF' FN. 7.ط. /N?'/.' /FN7H /?. 'GF' /N/ ON./GF'

' .../' 0'N./g'H 0'7'7/F' FG '7N/G H' /.FG .'G?'.7.7'H @'G/FF /GNF?GF' H'7Ng H77F' ?77'H 7ط.
( GNF>H /NG/F' /.?H GNG'7.' /G&N /N/ �/NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G0291 /NFG6F' 7'&ط.F' H'. )

F? FG?. 0' �/NGNG'GGF' /.F7F' OF. OF? G U7?.F' /NFG? FNG7. NG GG7.N N.F' /G7?GF' ''6.' ?NG.. O 'GGF.G
./.F7F' 
       GG' //'G 7..?N GNG'7.NGFg' /.F �NFH7.GFg' ON./GF' GNG7.. /7..7GF' /GGGF' 77'F?FF 7>FF'.H

( /FN7/ 7G0 'GG NGNF?.F' ON./GFF P7NN7. N77F 7NN7. G7'..?'. 77'F?F'0292 F7'N.F' 7..?NH �)
/&N.F' 77'F? GG' //' P77.F'  .NFH7.GFg' NGNF?.F' ON./GF' 0'.F'H GNG7. /F? O?'7. N.F' /NGNF?.F'

 0'7'7/F' FG /N/?F' G'FG �/NGNF?.F' /NFG?F' 0'.7.G /NGF.H ''7/' NG GNG'7.NGFg' /NF?'G OF' /7'6gFH
 NFNF/.F' 7NGG.F'H N7'7/F' FN7/.F' //'N6F GNG'7.NGFg' G'/..7' /NGG' .../' N.F' 0'N./g'H

(Mahmoudi et al., 2017; Ozdamli et al., 2016; Othman, 2018)  

       /?N P6F' NG7?GF' G'7/g' 7NN7.. NFH7.GFg' GF?.F' 0'&N. NG NFH7.GFg' ON./GF' GNG7. 7..طN 'GG
 FN. NF7FGF' 7.طF'H /G7?GF' ''F. OF? FN7/'F FNGF?.GF' /.7N /N/ �/NGNF?.F' /NFG?F' ..'NF GG' FG

' /NFG? Hg. 'GF 'NF7N. N.F' NF'?GF' //7 FG FF/.F'H 0'GNF?GF GF?.F'(Gunbatar, 2017).  O 'FGHH
( ?&'6FF0292 /NG'. G&'?/ OF? N7'7' FG6. 6G.7N NG7?GF' G'7/g' H'G )John Dewey  PN.7.F' 7>FGF'

 /NG/F.F' /N.7.F' 7GGF 7NG6F' NGN7Gg'Progressive Education ? /'G.?' OF? G'/..7' OF? GF?.F' /NFG
 NFG'.F' 7NGG.F' 0'H/'reflective Thinking  ''7F.7gF GF?.GF' ?G/. 8NG>F' FG /F'/ GF'. G7U7G P6F'

.G.NGF' 
/7'7/F' /FG6G: 

       7G.&GF'G GNF?.F' 7NN7.. /G.GGF' 0'7G.&GF' FG /N/?F' 0'N7N. /?.'7G Hg. FG /7'7/F' /FG6G ...F
7.( 76? P/'/F' � N.7?F' GNF?.F' 7NN0291 'N6 NG 'G7NN7. F.7H /77'?GF' /NN.7.F' 0'77'GGF' ?F'H )

 0'.F7.G GF?GF'( )'G7.( GF?GFF /N/N?7F' /N?G.FF HHg' 7G.&GF'H �"77G NG /F?FGF'" 6NG.F' /7'/' F./G
 �F.F.7GF' /NG7H /NGF.F'0291/F?FGF' �7NN>.F' 0'N//.H /NGF.F' 0'.F7.G GF?GF'  )  �/F'. GFGF' /?G'..

 �GF?GF' /'/?'H GNF?.F' 7NN7.( /F'/F' NFH/F' 7G.&GF'H0292 �GF?GF' /'/?'H GNF?.F' 7NN7.F /NF.F.7G O(7 )
 0'GNF?GF' 'N.NFNFG. GN8N. H'.G. 7G.7GF' G'G.Gg' /7H76. 'G?NG. .7H' /N/ �77G. /F?FGF'

FG6G OF? /NG'.FFH ./NGNF?.F' /NFG?F' NG H'7.g'H( OF? /FFFG 7N> /N?g7.7' /7'7/ FG? G. /7'7/F' /42 )



- 36 - 

 

 �FGN/F NGF7F' GF?.F' 0'7'GG 7G'N. O/G /N//.F O7FF' G' /?G'.. /N.7.F' /NFG. 0'GF?GF' 0'.F'7F' FG /.F'7
 G'/..7'H �NGNF?.F' NN/NGF' GNG7.. FG.G7?G O/G HN/ 0'GF?GF' 0'.F'7F' ''7f /N?g7.7' /7'7/ Hg. FG

'7FG /NGF7F' 0'7'GGF' FGGg.G' NG /6'H NF/. /N.H F? /7'7/F' .&'.F 07G7' /FH �/?. F? GF?.F' 0
( H' /6.' /N/ �/7'7/F' G6G NG 'G/N//. G. N.F'12% /N?g7.7g' /7'7/F' 'GNF? P7.' N.F' /FN?F' FG )

( H �NGNF?.F' NN/NGF' GNG7. .G'7. HN/ /NG'G /NG7?G /FN7/ FGF.GN g19%NF) .G'F7.. /G7?G FGN/F 7
 NFGNGMoovly( �15%(H �/?. F? GF?.F' 0'7FG HN/ /NG'G /NG7?G /FN7/ FGF.GN g )22% FGF.GN g )

 6GN. .GN7H7GN'G .G'F7. G'/..7'. /G7?GMicrosoft Teams. 
7'GG 6?. /NGF. OF? NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 7'NFF /7'7/F' G6G O?7. GF0 'N6 NG' 0

.O7FF' G' /?G'. 0'.F'7 O/F NG7?GF' G'7/g'H NGF7F' GF?.F' 

/7'7/F' /F&7': 
 :N.f' 7N&7F' H'&7F' F? /.'.g' /7'7/F' G/G.7." OF? NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G

"�O7FF' G' /?G'. 0'.F'7 O/F NG7?GF' G'7/g'H NGF7F' GF?.F' 0'7'GG 6?. /NGF. 
g' GFG ?7G.NH:/NF'.F' /F&7 

9.  /NFG6F' 7'&ط.F'( N7GF. NFH7.GFg' ON./GF' GNG7. 7NN'?G 'G/NFH7.GFg'-GNG'7.NGFg' ')..'/F 

0. O7FF' G' /?G'. 0'.F'7F /G8gF' NGF7F' GF?.F' 0'7'GG 'G 

0.  /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G/NFH7.GFg'-GNG'7.NGFg' '/F' /&N.. ).. GF?.
�O7FF' G' /?G'. 0'.F'7 O/F NGF7F' GF?.F' 0'7'GG. /7..7GF' /NG7?GF' .F'N.F' /NGF. NG .NNF' 7.? 

4.  /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G/NFH7.GFg'-GNG'7.NGFg' '/F' GF?. /&N.. )..
?.F' 0'7'GG. /7..7GF' /N&'/g' .F'N.F' /NGF. NG .NNF' 7.?�O7FF' G' /?G'. 0'.F'7 O/F NGF7F' GF 

5.  /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G/NFH7.GFg'-GNG'7.NGFg' '/F' GF?. /&N.. )..
 G'7/g' 0'7'GG /NGF. NG .NNF' 7.? NG7?GF'(cognitive presence) �O7FF' G' /?G'. 0'.F'7 O/F 

 /7'7/F' /NGG': 
     7/F' /?. 7N7/.F' NG //N//F' 0'N.N.'7.7g' G'/..7'. G.G. N.F' //N//F' /NN.7.F' 0'G'..gF O '7'G?F' /7'

/NF'.F' 7'FFF' NG 'G.NGG' ///..H:  
-  �NFH7.GFg' ON./GF' GNG7. H'.G NG /N.N7..F' 0'7'7/F' FG /N6GF' ''7.g FN77F' /7'7/F' G6G /.G. /F

 GNF?.F' 6&'G7 GG' FG /?N P6F'NFH7.GFg'. 
-  /GFGGF' /N(7 /.G'NGF �NGF7F' GF?.F' 0'7'GG 6?. /NGF. OF? 'N6F' /7'7/F' طF7.0202  FNF/. NG

NGF7F' HN/.F'. 
-  OF' NFH7.GFg' ON./GF' 0'.F'H GNG7.. FNG.GGF' GNF?.F' NGG7GH /NGNF?.F' 0'77&GF' 7>F /7'7/F' .GF.

F?.GF' O/F NG7?GF' G'7/g' /NGF. /NGG'0'GNF?GF' FN. NF7FGF' 7.طF' OF? /?'7N GNG7. NF.. Hg. FG FNG. 
  /7'7/F' G'/G': 
        /NF'.F' G'/Gg' FNF/. OF' /7'7/F' G/G.:  
• /NFH7.GFg' /NFG6F' 7'&ط.F'( FN7GFF' FGH NFH7.GFg' ON./GF' GNG7. 7/' 7'NF- NG'7.NGFg' )..'/F' G

F' GF?.F' 0'7'GG 6?. /NGF. NGO7FF' G' /?G'. 0'.F'7 O/F NGF7. 
 • /NFG6F' 7'&ط.F'( FN7GFF' FGH NFH7.GFg' ON./GF' GNG7. 7/' F? G6GF'/NFH7.GFg'-.NGFg'GNG'7 

.O7FF' G' /?G'. 0'.F'7 O/F NG7?GF' G'7/g' /NGF. NG )..'/F' 

/7'7/F' 0'N./': 
FNFG.F' 0'///.7GF' GN8N.F F./G NFH7.GFg' GF?.F' 7..?NF' F?.F /NGNF?.F' /NFG?F' NG /N.N 0'7..

 NG'F.GF' 0g'7.g' GF'?. FG'Gg' /NG'7.G /?NG.G NG G7.6GF' FG?F' FNF/.FH �/NF?'GH ''7/ 7/G' /NGNF?.F'
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 �7N>F( GF?.FF GG.N?G'/ 6G/N FG6. FNGF?.GF' G'G' /NGNF?.F' /NFG?F' 7N7N.F02927 �00 /NGGg O'7>FH .)
NGNF?.F' ON./GF'  /NGF'?F' 0'?G'.F' FG 7N/G NG G.'FN.7. 7'6.F'H �G.'6NGH G7&'7. ?NF.H �NFH7.GFg'

 ON./GF' //N. /N6F ./.7'H �G.N?NF H'G6H G./N. FN7/.. /7N.g' /FHf' NG G'G.Gg' /'8 �/N.7?F'H
 GNF?.F' /GN>FG G'G' O'/N/.H O 'NG'6' O 'N//. F/G. 'GNF? /NG'.F'H 'GF'G6H NFH7.GFg'NG NFH7.GFg'  0'?G'.F'

 �NGNG?(02947 �02.) 
 /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. NFH7.GFg' ON./GF' GNG7. OF' H77.F' G.N7 �/NF'/F' /7'7/F' NGH

GNG'7.NGFg'  /?'7.H 0'GNF?GF' /FGNG NG /?'7. /N77. FN/G. /'/' 'GF'. /NFG6F' 7'&ط.F' G U7?. /N/ ...'/F'
g' FNF/. OF? GN>F. G.N /NFG6F' /7N7.F' NGG �F6G' FG6. 'G/NFN.H 'G?'.7.7'H 'GGGGH �//N/.F' 7'GG

 NGH �//'H H& NG NFGH NFNF/. 7'6F NGG �P76.F' @'G/F' FG? /NGNG 7N.G // OF' G.6. /FN77. 0'GNF?GF'
 �NF'7G6F'H P76.FGF'( /UN7/ /FN77. @'G/F' F?6S. GF00291FF' FG /N/?F' /.N.H .) G U.N.H 77UG. N.F' 0'N7>

 ./6H'H ./N&'F.F' /N7>FF'H F.8H' /N7>FG /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. GGSF?.H ON./GF' GNG7.
( FNGNF' /.? /7'7/0209 /NGF. NG �)FG'6.G 7N>/FG'6.G( /NG7'6.F' /NFH7.GFg' /NFG6F' 7'&ط.F' طGF 7/' )

FG (g7 O/F '.7GF'H P7NGF' FN7/.F' /NGF. NG �)/FH7GF'/.F7.F'( NG7?GF' (NF7g' 7/'H �/N.7.F' /N
 /NFG (g7 FG /N&'N6? /FN? NG /7'7/F' /FN? .F/G.H ./N.7.F' /NFG (g7 O/F '.7GF'H P7NGF' FN7/.F'

( GG'NF F&'/ /?G'.. /N.7.F'42 .N.N7..F' G.6 .GFGF'H �NFNF/.F' NG7NF' .GFGF' /7'7/F' .G8HH �.F'7 )
G.FH NFN7/.F' 7'...g' GF6GH �)/FH7GF' /.F7.F'( NG7?GF' (NF7g' /N//. 7'NFG GNG7. G. 0'F'N.F' ?

 FG "0'GNF?GF' 'N.NFNFG. GNG'GG" ///NF /NG7'6. /NFH7.GF' /NFG0 7'&ط. GNG7. G. GF6GH �NFH7.GFg'
&'7.F' Hg. FG GF?.F' H' .&'.FF' 0/G' /FH ."NFf' .7'/F' 0'7'GG " 77FG �/FG'6.GF' /NG7'6.F' /NFG6F' ط

 7N> /NG7'6.F' /NFG6F' 7'&ط.F' Hg. FG GF?.F' F? '.7GF'H P7NGF' NFN7/.F' NG N.'.N' 7/' GF H'G
 /FG'G.G /7N7 FNNG. OF? (g7F' 0/?'7 /F /NFH7.GFg' /NFG6F' 7'&ط.F' H' OF' F7N.F' G.H �/FG'6.GF'

G.7'7/ (NF7GF' NFH7.GFg' ON./GF' F? 'G7G6. /?77H 0'GNF?GF'. 8'G./g' NG /FNG7 OF' O/' 'GG �
'G?'.7.7'H. 

 .F. OF' '.F. "N.'GNF?GF' 7ط.GF'" OG7NH NFH7.GFg' ON./GF' GNG7.F 7.& FG6 GNG'7.NGFg' /?N
/F77GF' .N7?. ?G Infographic  ./NF'/F' /7'7/F' NG G. 6.g' G.N7 'G NGH "GNG'7.NGFg'" OF' /76'.G

NH GF?.GF' /7/F FN7/.F NGNG'7.F' GNG7.F' (/'.G G/..7N 0'GNF?GFF P77.F' FN/G.F' FG ?NF GF' OF? G U7?
 NG //&'7F' 0'G'..g'H 7'GFg' /N//. OF?0'GNF?GF' (Lyra, Isotani, Reis, Marques, Pedro, 

Jaques, & Bitencourt, 2016)  0'N7>F OF' ..'/F' GNG'7.NGFg' GNG7. /F.7NHGF?.F'H GNF?.F' 
 'GFNG'6G /N7>F FGFH ./NGNF7F' /N7>FF'H /NG7?GF' '.?F' /N7>FH 0'GNF?GF' /.F'?G /N7>FG �/N7'7g'

( HH/?7F' /7'7/ .G/GH .GNG'7.NGFg' GNG7.F /NFN.7. 0'/'67' /7N7 NG OF... N.F'2021 )
Alsaadoun /..'/F' GNG'7.NGFg' G'/..7' /NF?'G O/G F? G6GF' OF' F7F' GGG /NGF. NG /NFH7.GFg' /.

 /7'7/F' G'/G' FNF/.FH .GGN/F 0g'7.g'H 0'GNF?GF' 0'NFF. /G'F/ /NGF.H GNF?.F' GNG7. GNG'GGF FNN?G'.F'
 .//'.F' /?G'. NG FNN?G'.F' /.F7F' FG /FN? OF? /7'7/F' FN.7. G.H .N.N7..F' G.6 //.F' .GFG GN8N. G.

/..7'. 0'F'N.F' ?G. G.H HH7G /N.H .&'.FF' 087.' /FH .//?.G FG 7'N..' /F&7' FG6.N NFN7/. 7'...' G'
 P/?.F' 7'...g' NG /7.'6F'H /N.N7..F' FN.?NG.GF' (g7F' 0'.7/ N77N.G FN. /N&'7/' /Fg/ 0'0
 ..'/F' GNG'7.NGFgF N.'.Ng' 7N/'.F' OF? H/ 'G NGH /N.N7..F' /?NG.GF' NG (g7F' /F'7F GF0H

NGNF?.F' GNG7.F' GNG'GGF GG.'?N.7'H (g7F' GGG /NGF. NG NFH7.GFg'. 
 /'/?g /7N.G ''.?' FNGF?GF' OF? 87G �//N/. 0'N//.H O 'F'G& FG/N /N/. 77? NG 6N?F' /.N.F H'
 �/GFN?F' 0'.F7.GH F.F.7GF' 0'N//. /G.'NGF 'GFG //'G.7g'H //N/.F' G7'?GF' ?G FG'?.F' OF? 7/'F FN.

 �/6'7F'( NGF7F' GF?.F' /7'. �GG77.. H'.G NG /N/.F' OF? ?g7g' FNGF?GF' OF? G./N '6GH0292 �
7499 0g'7.g'H 0'GNF?GF' 'N.NFNFG. G'/..7'. ///N P6F' GF?.F' GF'. NGF7F' GF?.F' OF' 7>FF' FGGNH .)
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.. /&NFG /NF?'G. /&N. FF.F FNGF?.GF'H FNGF?GF' FN. F7'N.F' FNF/.FH NFf' .7'/F' 0'FN.7 .F7.Fg' /G.6
 /GGG 8'.Fg H'G8 P'H H'GG P' NG 'G7/'7G FG 0'GNF?GF' OF? HN7/F' FG FNGF?.GF' FNGG. F.' FG

 �/N8 H&( /G7.6G /NGNF?. G'/G' FNF/.F H'02097 �022( .F'F'H P7.N.' FG FG ///NH  .)2021, 173 )
Ebgri &Enang GF7F' GF?.F' 0'7'GG FG //? GF?.F' /7'/' G'>F G'/..7' H'F.' :NFN 'G FG6..H N

 FG 7N7/.FF NN/NGF' 0'7G.&G /F? 0'H/' G'/..7' /NGNGH �/?. F? N?'G.F' GF?.F' GN>F. /NGNGH �NFH7.GFg'
 FGg'. /FF?.GF' 0'77'GGF' F6G' ?'..' /NGNG O'7N.'H 7'&ط�NF' //?.G ON./GF' G'/..7'H ''F. /NGNGH �'GFg.

N7F'NF'.F' FG6F' NG FN.GF' N/FF' OF? GF0H NF'7.  

 

 

 

 

 

 

 

 

 

 
 

( FG61/?. F? NGF7F' GF?.F' 0'7'GG :) 
7/7GF'(Ebgri & Enang , 2021, p. 174) 

 /7NG6GF' NGF7F' GF?.F' 0'7'GG FN. FG FNF/' OF? 6NG7.F' G.N7H/NF'?. /NGF' GNG7. /7'GG :'GGH NN
7. 0'7'GG O//'G( NGNF?.F' /NGNF?. 7H7/F ?7'FG GF'. /N/ �)7'&طNF' //?.G ON./GF' G'/..7'H GNG

 /G7/H /7N7H 0N7 FG6.. /7N7 NG 'G67?F /77..G /N.N7'/ .G'7. G'/..7'. 'G.'.F' G.N /NGF7
 /?77 NG GG/.F' /NF'GG'. 7H7/F' G6G 6NG..H �ON./GF' /76H /N6N.F N7FH N.N7 FNF?.. FN./'7G

.GF' F.F FG 'G67? �/N7F'H �P7G?.F'H �P7N7FF'( GF?.F' NG /N.'6F' G.?77H G.'F'GG'H G.'7/F .7/ FNGF?
02097 �910 /NGNF?. //'G. /NF.. g N.F' GNF?.F' /G>F' //' NGH /?. F? GF?.F' /7FG G'/..7' /7'GGH .)

?G GF?.F' FG ?NFF' '6G .7'F.NH �/.F7F' FG /7'. /&G. gH �H'G6. ///.. gH �/FN?G F'H /7GF' 0'.'/ �?G..G
 P/'N.?g' H77F' F? O'/N?. /NGNF?.F' 77GF' G/FNH �/GF..GF' /NFF.F' 7'&طNF' 86?N GNF?.F' FG ?NF NGH

 �//N.GF'(02097 �92 .) 
 .G6G /N/ ./6'NF' G7N/'. NGF7F' GF?.F' 0'7'GG OF? .N7/.F' .G'7. NG NFH7.GFg' ON./GF' GNG7.F

( ('GNF' /.? /7'7/0209 0'7'GG /NGF.H FN7/.F' OF? )N&7GF' �N/F'( NFH7.GFg' G?/F' 7'GF' 7/' )
 NFH7.GFg' G?/F' 7'GF' FN. F?'G.F' 7/'H �GNF?.F' 'N.NFNFG. /.?6 (g7 O/F NGF7F' GF?.F' 77'F? 0'.F'

GF?.F' 77'F? 0'.F' 0'7'GG /NGF.H FN7/.F' OF? /N6'7.Gg' GF?.F' 0'&N. NG GF?.F' (NF7'H ' O/F NGF7F
 0'F'N.F' ?G.FH �NFNF/.F' NG7NF' .GFGF'H �N.N7..F' //.F' .GFG GN8N. G.H .GNF?.F' 'N.NFNFG. /.?6 (g7
 GF?.F' 77'F? 0'.F' 0'7'GGF /N&'/g' .F'N.FF />/gGF' /F'7. �NG7?GF' NFN7/.F' 7'...g' /'/?' G.

 

 

 

 

 

 GF?.F' GN>F. 0'7'GG
/?. F? N?'G.F' 

 G'>F G'/..7' 0'7'GG
GF?.F' /7'/' 

NN/NGF' 0'7G.&G /F? 0'H/' G'/..7' 0'7'GG 
  G'/..7'H GNG7.

 '7NF' //?.G ON./GF'&ط

 NF'7.N7F' FGg' 0'7'GG 
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( 'GG'NF /FN? OF? /7'7/F' .F.S7H �/NGF7F'902F'7 ) 'N.NFNFG. /.?6 /NFGGF' GNF./F' (g7 FG /.F'7H .
 0'?NG.GF' (g7 0'.7/ FN. O 'N&'7/' /F'/ HH7G /N.H .&'.FF' .FN.H .0'GN7 /?G'. /N.7.F' /NFG �GNF?.F'
 GNF?.F' G?/ طGFF N7'7g' 7N/'.F' OF' ?.7. NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /N.N7..F'

G �)N&7GF'/N/F'( ON./GF' 87? GN>F.F N7'7g' 7N/'.F' OF' ?.7. O 'N&'7/' /F'/ HH7G 0/. SH 'G
 .ON./GF' 87? (NF7'H GNF?.F' G?/ 7'GF' FN. F?'G.F' 7N/'. OF' ?.7. /F'/ O 'FH7G 0/. SH 'GG �)N&6./NFG(

 N6'7.Gg' GF?.F' 0'&N. NG NFH7.GFg' G?/FF ///?.G .NF'7' FN?G.H GNG7.. /7'7/F' .7H'HF ?G .7'FN
?G FG'N.N 'G. (g7FF G/FGF' ON./GF' GN>F. .NF'7' /N?N.7H GG7&'7. /NG7?GF' GG.'7/FH GG7&'7..  

 FGGG //? 7.G' F? G6GF' GGGF' FG /.7' �GNF? H'.Fg' //'N8H .F7.Fg' 7.? GNF?.F' 7'6.F' NG'F. ?G
 /7G.7GF' 0'FN7/.F' H'./' F.' FG 0'H/g'H 0'N.N.'7.7g' FG .F7.Fg' 7.? GF?.F'H 7N7/.F' F&'77 NG

(Holbeck & Hartman, 2018).  00'GFF' 87.' FN. FG ''7F.7g' ?G..G /?N �H'N7F' '6G NGH
 GGN7?. FGGN P6F' �NG7?GF' G'7/g' /NGF. FF/N 'G. GFN.7. GN.N.H .F7.Fg' 7.? GF?.FF 7N>F.FF /77'?GF'

( /F'.N67' FG OgG 7'6' 'GG2011 )Archibald( HN7N7'.H �2007 )Garrison  /7/F O/G GF' OF'
F7'N.GF' 7'N/F'H 7G.7GF' FG'.F' Hg. FG OF?GF' /NGN.H ''F. OF? FNGF?.GF'  FG GGGF' FN.7.H �''F.H

 �NG7?GF' G'7/g' /NGG' 8'7.' FN.7 NGH .ON./GF' /76F' Hg.( NGFN?F' /7'7/ .G/G2014 )
Alaulamie '0' 'GG FF/.FF NG7?GF' G'7/g' H'G  .G'7. F? (g7FF NFGF' '67F' OF? H'/ 76&G F/GN

 FG 0'F'N.F' ?G. G. �NGG N7'..7' .GFG OF? 'O/'G.?'H ./N/N?7F' 0'?G'.F' O//' NG .F7.Fg' 7.? GNF?.F'
( FG /GF&G /FN?0440G /NGGg' />F'. /GG'7G. ?.G.N NG7?GF' G'7/g' H' .&'.FF' 07G8'H ..F'7 ).F' N &.F

.F7.Fg' 7.? /G/FGF' /NGNF?.F' .G'7.F' F? (g7F' '67.. 
/7'7/F' 0'H/'H ?G..GH .GFG: 

NFNF/.F' NG7NF' .GFGF' NG /7'7/F' G6G /FG6G /.F'?GF .7'FGF' .GFGF' H' FN..  P7>FF' 7'7g' /'/?g
7'7/F' 0'H/' /'/?g 'G. /F'?.7g'H G.FG6G. /F7.GF' 0'N./g' 8'7?.7'H7.F' H0 N.N7..F' .GFGF'H �/ GNG

 N.N7..F' G.6 /NF'/F' /7'7/F' ?G..G FG6NH .FN?.'.F' FN7N>.GF' OF? FF.7GF' 7N>.GF' /NF?'G F? G6GFF
 N7'7/F' F7GFF /G7GGF' /GG. O7FF' G' /?G'.. /N.7.F' /NFG. H'G7g' 8'N7 G7F. 0'GF?GF' 0'.F'7F' ?NG.

 G'?F HHg'9440//? >F'.F'H �FG( FG054 G7F /7N&7 FG 'GNF? HN7/F' G. N.F' 0'GNF?GFF O 'FGH �/.F'7 )
 /7N7. /N&'N6? /FN77. //.F' /FN? 7'N..' G.H .H'G7g' 8'N7Random Sample G.H � 7'N..'(42 )

 �FN.N.N7.. FN.?NG.G OF' GGGN7F. G.H �/N.7.F' /NFG. H'G7g' 8'N7 G7F 0'.F'7 FG O 'N&'N6? /.F'7
 /?NG.GF'( 'G/'7G' //? >F'.F' OFHg' /N.N7..F'02 G'/..7'. NGF7F' GF?.F' 0'7'GG 'G7N7/. G.N7 /.F'7 )

( 'G/'7G' //? >F'.F' /NF'/F' /N.N7..F' /?NG.GF' FN/ NG �/NFH7.GFg' /NFG6F' 7'&ط.F'02 77/.7 /.F'7 )
 ...'/F' GNG'7.NGFg' G'/..7'. NGF7F' GF?.F' 0'7'GG 

/7'7/F' 0'7N>.G: 
 NGF7F' GF?.F' 0'7'GG 7N7/.F /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'( 'GG FNFF.7G FN7N>.G /7'7/F' G6G OF...
)NF'/ FF.7G 7N>.GG NGF7F' GF?.F' 0'7'GG 7N7/.F ..'/F' GNG'7.NGFg' G'/..7'H �HH' FF.7G 7N>.GG 

NG7?GF' G'7/g'H NGF7F' GF?.F' 0'7'GG 'GG FN?.'. FN7N>.GH .O7FF' G' /?G'.. 0'.F'7F' O/F 
 0'7N>.G 7'7/ 6.ط/F'G. :NF'.F' N/FF' OF? /7'7/F' 0'7N>.G 6.ط 

- .O7FF' G' /?G'. G'>F .7/ طFG /'Fg' OF? 7F.F' 7'7.F' G. 7N>.GF' '6G 6.طF :7F.F' 
- '7'GG NG /F.'7 /7.. FGN/F FGN GF /FN?F' /'7G' ?NG. H' OF' F7N.F' G. :/F.'7F' 0'7..F'' 0 NGF7F' GF?.F

.NF.F 7'...' ''7.' Hg. FG /7'7/F' G6G NG /7'..GF' 
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-  /7'7/ FG 'NFGG.NF .F7.F' /G.6H /NFH7.GF' /6G.' GGN/F FN.?NG.GF' /'7G' H' FG /G'.F' G. :7N7/.F' /&N.
.NFH7.GFg' ON./GF' 

- G. FGFH FN.?NG.GF' 0'.F'7F /NGNF?.F' //'GF' /N/N. G. :N7'7/F' ON./GF' .G FN7GF. GGF 'GGN/F. FNGF.
..'/F' GNG'7.NGFg'( 'GG-.)/NFH7.GFg' /NFG6F' 7'&ط.F' 

      /G8gF' 7NN'?GF'. /G&'FH �/N7'GGF'H /NG7?GF' /NGNF7F' G'/Gg'. /G&'F /'/?' G. �/7'7/F' G/G FNF/.FH
/ .'GF. ON./GF' GNG7.F /G8gF' 7NN'?GF'. /G&'FH �NGNF?.F' NN/NGF' GNG7.F G&'FH �GNG'7.NGFg' 7NN'?GFط

 FGH NFH7.GFg' ON./GF' GNG7. G. GF6GH �/NFH7.GFg' /NFG6F' 7'&ط.F' طGF. ON./GF' GNG7.F /G8gF'
( NGNF?.F' GNG7.F' 00NGFADDIE.G/..7'H )  0'F'N.F' ?G.F /N7N&7 0'H/' ?.7' /7'7/F' G6G NG ///'.F'

 7'...' :NFN 'GNG F/G.. �/N.N7..F'NG7?G-/F'7. />/gG-/F'7.  GNNF...FG-H'N..7' G'7/g' .NG7?GF' 
:/NF'.F' 0'N7.F' ''6.' G. /7'7/F' 0'H/'H /'NG 6.طFH 

o  GNG/.FNGG/GF':  /?NG.G OF? G67? G. /N/ �GFN.7. /NF'GG'H NFH7.GFg' ON./GF' /Gg7 FG /G'.FF
 .G'FGF' NG 7'7..g' PH0 FNGG/GF' FGGNF?.F' 0'NFF.H /7'F.7gF .'G. 6.g'H GG.'>/gG. 

o  :/N?g7.7' /FN? OF? .N7..F' /G'.F'H 0'H/g'H /'NGF' 6.طF /N?g7.7' /FN? OF? .N7..F' G/GN
 N.F' 0'.F?F' /G7?G .F'. OF' /7'7/F' /FN? /'7G' ON.7GF 'G.G'gG O/GH 'G.Gg7H 'G.'./H 'GF/7 FG

?GF' '/.F' F.F 'G..F'?GF FN.7.F' FN?. /F.N&'GFF' FN.7.F'. NF 
:/7'7/F' /.7.. FN.7. 0'''7.' 

o  .N7'.. G7FF' 7N&7 /FNGH /F.'FGF O7FF' G' /?G'.. /N.7.F' /NFG. /7G.GF' /FNG7F' G7F /7'N8 G.
G /76 87? /?. /7G.GF' /FNG7F' 0'.F'7 OF? /.7..F' FN.7.. H0g' 6.'H �FG.7ط 09/9/9440

 ./.7..FF 

o F.FF' 0'H/g' FN.7. G.( /NG7?GF' 7'...g'N///'.F' F.F FG )NG7?GF' G'7/g' H'N..7' �/>/gGF' /F'7. � 
 .N7'.. �FN.N.N7..F' /7'7/F' N.?NG.G OF?1/0/9440.FG 

o ( 7'/G OF? G./?' P6F' NFH7.GFg' ON./GF' GG7N7/.. GF0H �/7'7/F' /.7.. ///'.F' .F.74 ?N.'7' )
 GNN FG /7.GF' NG90/0/9440N O./ FG GN5/0/9440( Hg. FG �FG2 0'''FF ) ?F'N.(02 0'?'7 )

.O 'N/?.H O 'NF.F 0'H/g' FN.7.F FNNG'6' FN''FF OF' /G'6g'. �/N7N7/. 

o  G'7/g' H'N..7' �NG7?GF' 7'...g'( /N/?.F' 0'H/g' FN.7. G. /76'.G /.7..F' FN.7. FG ''G.Fg' /?.
 GNN NG /7'7/F' N.FN? OF? )NG7?GF'90/0/9440 FG /GG7GF' /NGNF?.F' 0'GNN/NGF' Gg.7' G.H �FG

 FG O''/. />/gGF' /F'7. FN.7. G. 'GG �..FGF' GNNF. /F'7. G'/..7'. 'GGNNF.F /7'7/F' N.FN? /'7G' F.F
90/0/9440 OF' FG95/0/9440.FG 

o  .G'F7. /77'N. O 'N&'7/' /7'7/F' 0'H/' FG 'GNF? HN7/F' G. N.F' 0'F'N.F' /.F'?GSPSS 7'...g �
./7'7/F' 8H7G 

o  .0'/7.FGF'H 0'N7N.F' GN/F.H .&'.FF' 87? 

/6F'FGF'H .&'.FF': 
       N7GF. NFH7.GFg' ON./GF' GNG7. 7NN'?G 'G" :OF? 7FN HHg' H'&7F'NFH7.GFg' /NFG6F' 7'&ط.F'( /

-)..'/F' GNG'7.NGFg' ."�/.'.gFH N'?G. /G&'F /'/?'. ///'.F' .G'F �GF? /NFG6F' 7'&ط.F' GNG7. 7N
...'/F' GNG'7.NGFg' GNG7. 7NN'?G. /G&'FH �/NFH7.GFg' 

 ."�O7FF' G' /?G'. 0'.F'7F /G8gF' NGF7F' GF?.F' 0'7'GG 'G " :OF? 7FN NF'/F' H'&7F' 
O7FF' G' /?G'. 0'.F'7F /G8gF' NGF7F' GF?.F' 0'7'GG. /G&'F /'/?'. ///'.F' .G'F �GF? /.'.gFH. 
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       /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G " :OF? 7FN /F'/F' H'&7F'.GFg'/NFH7-
GNG'7.NGFg'  NGF7F' GF?.F' 0'7'GG. /7..7GF' /NG7?GF' .F'N.F' /NGF. NG .NNF' 7.? GF?. /&N.. )..'/F'

O7FF' G' /?G'. 0'.F'7 O/F �/F'/F' H'&7F' F? /.'.gFH ."� 7F P6F'H /7'7/FF HHg' 87GF' />'N7 .G.
( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. g " :OF?0.05≥α 0'.F'7 0'.7/ N77N.G FN. )

 /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF'
' GNG'7.NGFg'. .77/ N.F'(."NGF7F' GF?.F' 0'7'GGF NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG )..'/F 

 /7..7GF' 7N> 0'?NG.GFF "0" 7'...' G'/..7' G. �/7'7/FF HHg' 87GF' //7 7'...gH
(Independent Samples T.test 0'.7/ N77N.G FN. HH7GF' /Fg/ FG FF/.F' G/G. �) 0'.F'7

g' /N.N7..F' /?NG.GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFH
�NGF7F' GF?.F' 0'7'GGF NG7?GF'  '.N' ?.7G /F/'?G ('7/ G. 'GG"²η" 7'NFF  G'/..7g 7/g' G./7.F'' ط&

 /NFH7.GFg' /NFG6F'GNG'7.NGFg'. F7F' GF?.F' 0'7'GGF NG7?GF' .F'.F' /NGF. OF? ..'/F'�NG  .&'.FF' 0''.H
:NF'.F' HH/.F' 87?N 'GG 

( HH/.1FN.N.N7..F' FN.?NG.GF' 0'.F'7 0'.7/ N77N.G FN. HH7GF' /Fg/F "0" 7'...' .&'.F :) 
NGF7F' GF?.F' 0'7'GGF NFN7/.F' 7'...gF P/?.F' FN.7.F' NG /NF'/F'H OFHg' 

/N.N7..F' //?F'  7طN.GF'
N.'7/F' 

 G'7/Fg'
P7'N?GF' 

NF /G
"0" 

 /Fg/F'
/N&'7/g' 

 ?.7G
'.N' 

7/g' G./ 

OFHg' 02 01.95 9.21 2.20  /F? /F'/
2.25 

2.421 7N.G 
/NF'/F' 02 04.95 0.22 

( HH/.F' FG /6.N1:/N.f' .&'.FF' ) 
 ( .>F. "0" 7'...' /GNF2.20( /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)2.25 GF' OF? /G&N 'GG �)

/.N. ( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G2.25)  0'.7/ N77N.G FN. /?NG.GF' 0'.F'7
 NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F'

NGF7F' GF?.F' 0'7'GGFN.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7F HH7GF' .F'GH � . .77/ 7'&ط.F'
.)/NFH7.GFg' /NFG6F' 

  '.N' ?.7G /GNF"²η " .>F.(2.421 H' OF? /G&. NGH �) 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..'
/NFG6F'-GNG'7.NGFg'  /7..7GF' /NG7?GF' .F'N.F' /NGF. OF? 7N.G 7/' 0'0 .NNF' 7.? GF?. /&N.. )..'/F'

F'7 O/F NGF7F' GF?.F' 0'7'GG..O7FF' G' /?G'. 0'. 

 
 
 
 
 
 

FG6 (2)  N77N.G FN. HH7GF' /6NN 0'.7/FN.N.N7..F' FN.?NG.GF' 0'.F'7 
 
 

NFN7/.F' 7'...gF P/?.F' FN.7.F' NG /NF'/F'H OFHg' NGF7F' GF?.F' 0'7'GGF 
 :NGF7F' GF?.F' 0'7'GGF /NG7?GF' .F'N.F' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G 

22
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F NG .NNF' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. /NF?'G FG /G'.F
 7'...' G'/..7' G. �O7FF' G' /?G'. 0'.F'7 O/F NGF7F' GF?.F' 0'7'GG. /7..7GF' /NG7?GF' .F'N.F' /NGF.

( /7..7GF' 0'?NG.GFF "0"Paired Samples T.testFg/ FG FF/.FF �) 0'.7/ N77N.G FN. HH7GF' /
/NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /NFH7.GFg' NG )FN.7.F' F' P/?.F'H NF.F

�/NG7?GF' .F'N.F' 7'NFF NFN7/.F' 7'...gF .7GF' /.7FF "Gg." /F/'?G ('7/ G. 'GG F/?GF' " /
(Modified Blake's Gain Ratio FGH GF0H �)/>N7F' F7/( �0292 �019): 

P

MM

MP

MM
MG 12

1

12
Blake








 

  :/N/BlakeMG  �"Gg." FF /F/?GF' .7GF' /.7F =1M =NF.FF' FN.7.F' 7طN.G �2M = FN.7.F' 7طN.G

 �P/?.F'P =.7'...gF OG>?F' /N'GFF'  /.GNH /F/?GF' .7GF' /.7F O/GGg. FF ( FG0( OF' )2:/N/. �)  
- < /F/?GF' .7GF' /.7F /GNF :.F'G '0' 1 .H'?G 7N> .G'F7.F' 7..?N 

-  :.F'G '0' 1 < /F/?GF' .7GF' /.7F /GNF 1.2  /.7FF HN.FGF' OF/g' //F' H' P' ./NF'?GF' 7طN.G 7..?N
./N/7F' //'NF' NG /F/?GF' .7GF' 

- :.F'G '0' /F/?GF' .7GF' /.7F /GNF  1.2  Gg. 'G/7.F' N.F' /GNFF' NGH �OgN.FGH Og'_?G .G'F7.F' 7..?N
..G'F7.F' /NF?'G OF? GG/FF  

:NF'.F' HH/.F' 87?N 'GG .&'.FF' 0''.H  
( HH/.2/NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'GF "Gg." /F/'?GH "0" 7'...' .&'.F :) 

 .F'N.F'O7FF' G' /?G'. 0'.F'7 O/F NGF7F' GF?.F' 0'7'GG. /7..7GF' /NG7?GF' 
FN.7.F' //?F'  7طN.GF'

N.'7/F' 
 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 /N'GFF'
OG>?F' 

 /.7F
.7GF' 

NF.FF' 02 2.22 0.44 42.92  /F? /F'/
2.25 

02 9.99 

P/?.F' 02 01.95 9.21 

 .F' FG FN..N( HH/2:/NF'.F' .&'.FF' ) 
- ( .>F. "0" 7'...' /GNF42.92( /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)2.25 OF? /G&N 'GG �)

 /N.H( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G2.25 /N.N7..F' /?NG.GF' 0'.7/ N77N.G FN. )
OFHg' /NFG6F' 7'&ط.F'. .77/ N.F'( /NFH7.GFg') F' NGFN7/.F' 7'...gF P/?.F'H NF.FF' FN.7. N

.P/?.F' FN.7.F' /F'7FH �NGF7F' GF?.F' 0'7'GGF /NG7?GF' .F'N.FF 
- ( .>F. "Gg." /F/'?GF .7GF' /.7F /GNF9.99 �)NGH  NFH7.GFg' ON./GF' GNG7. /NF?'G OF? /G&. /GNF

 /NGF. NG .NNF' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'(7'GG. /7..7GF' /NG7?GF' .F'N.F' GF?.F' 0'
O7FF' G' /?G'. 0'.F'7 O/F NGF7F' 
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:G.6F'FGH HHg' 87GF' /.N.F 7N7G. 
     ( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /N.H OF' /NF'/F' /7'7/F' .&'.F 07'6'2.25 FN. )

 OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.GP/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H 
 OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7F HH7GF' .F'GH �NGF7F' GF?.F' 0'7'GGF NG7?GF' FN7/.F' 7'...g
 /NFG6F' 7'&ط.F' /NF?'G /NF'/F' /7'7/F' .&'.F 07G8' GF6G .)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'(

.GFg' .O7FF' G' /?G'.. /N.7.F' /NFG 0'.F'7 O/F NGF7F' GF?.F' 0'7'GGF /NG7?GF' .F'N.F' /NGF. NG /NFH7
 /7'7/ ?G O 'N&6. .FG.' /.N.FF' G6GHFNGNF'/.? (0209 /NFG6F' 7'&ط.F' H' OF' 'G.&'.F .F7N. N.F' )

( GG//? >F'.F' F&'/ /?G'.. /N.7.F' /NFG (g7 0/?'7 /F /NFH7.GFg'42 /FG'G.G /7N7 FNNG. OF? .F'7 )
 .&'.FH �'G?'.7.7'H 0'GNF?GF'. 8'G./g' /FNG7 OF' O/' 'GG �G.7'7/ (NF7GF' NFH7.GFg' ON./GF' F?

( Gg?H NFN/7F' /7'7/0209 /NFG6F' 7'&ط.F' G'/..7'. 7N7/.F'. G'G.Gg' /7H76. .7H' N.F' )
..F' ('7.G' FNGF?.GFF 77N. 'GFg /NFH7.GFg'NF /FN? OF? 'GFN.7. G. N.F'H �GGF /G/FGF' /NGNF?.F' 0'7 'GG'

(22. /7NFGF' /FN/GF'. /77N.GF' /F/7GF' (g7 FG .F'7 ) 
     ( 7N7FG /7'7/G 0'7'7/F' 6?. ?G /NF'/F' /7'7/F' /.N.F .GF..' 'GG0299( OF? .N7.' N.F' )22 )

N? /?G'.. GNF?.F' 'N.NFNFG. /.?6 0'.F'7 FG /.F'7 7'&ط.F' /NF?'G H' F? 'G.&'.F 07G7' N.F'H �7G6 F
g /NFG6F'  NG �FN.?NG.GF' FN. /N&'7/' /Fg/ 0'0 HH7G /.NN g /N/ �GNG'7.NGFg' /NF?'G F? FF.

.GG'/G' FNF/. G/.. G7N7. NFH7.GFg' ON./GF' GN>F. /7H76 OF' 07'6'H �NG7?GF' 7'...g' 
 

    &'7.F' /NF?'G 7N7G. FGGNH O/F NGF7F' GF?.F' 0'7'GGF NG7?GF' .F'.F' /NGF. NG /NFH7.GFg' /NFG6F' ط
:N.f'G O7FF' G' /?G'.. /N.7.F' /NFG 0'.F'7 

  'GG 0'GNF?GFF @'G/F' /.F'?G O '.'.N' G/.. /FN77. ON./GF' GN/F. /NFH7.GFg' /NFG6F' 7'&ط.F' N?'7.

.F6G' FG6. 0'GNF?GF' 7G6.H ('?N.7' OF? /?'7N 

 /N&'F.F' /N7>FF'H F.'8H' /N7>F (/'.G ?G /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. ON./GF' GN/F. FG'N.N 

-'F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G " :OF? 7FN ?.'7F' H'&7F'/NFG6F.7'&ط 
GNG'7.NGFg' /7..7GF' /N&'/g' .F'N.F' /NGF. NG .NNF' 7.? GF?. /&N.. )..'/F' GF?.F' 0'7'GG.  O/F NGF7F'

�O7FF' G' /?G'. 0'.F'7." 

 87? NFN 'GNGH �/7'7/FF /F'/F'H NF'/F' FN67GF' />'N7 .G. �?.'7F' H'&7F' F? /.'.gFHFFGG .&'.F': 

:NF'/F' 87GF' .&'.F 
    ( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. g " :OF? NF'/F' 87GF' 7F0.05≥αFN. ) 

 0'.F'7H )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.G

 .F'.F' />/gG /F'7.F P/?.F' FN.7.F' NG )..'/F' GNG'7.NGFg'. .77/ N.F'( /NF'/F' /N.N7..F' /?NG.GF'

."NGF7F' GF?.F' 0'7'GGF N&'/g' 

    G'/..7' G. �G./7 7'...gH ( /7..7GF' 7N> 0'?NG.GFF "0" 7'...'Independent Samples 

T.test 0'.7/ N77N.G FN. HH7GF' /Fg/ FG FF/.F' G/G. �) 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7
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 P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' GF?.F' 0'7'GG. /7..7GF' /N&'/g' .F'N.F' />/gG /F'7.F

GF7F'N�  '.N' ?.7G /F/'?G ('7/ G. 'GG"²η" 7'NFF  G'/..7g 7/g' G./7.F'' /NFH7.GFg' /NFG6F' ط&

GNG'7.NGFg'.  /NGF. OF? ..'/F'N&'/g' .F'.F'  HH/.F' /6NN 'GG .&'.FF' 0''.H �NGF7F' GF?.F' 0'7'GGF

:NF'.F' 

( HH/.3) : "0" 7'...' .&'.F 0'.7/ N77N.G FN. HH7GF' /Fg/F7FN.N.N7..F' FN.?NG.GF' 0'.F' 
NGF7F' GF?.F' 0'7'GG /N&'/g' .F'N.F' />/gG /F'7.F P/?.F' FN.7.F' NG /NF'/F'H OFHg' 

/>/gGF' /F'7. 7H'/G /N.N7..F' //?F'  7طN.GF'
N.'7/F' 

 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 ?.7G
'.N' 

 G./
7/g' 

F' 0'7'GG :HHg' /?.F' FG'?.
 .G'F7. /G.'H ?GMoovly 

OFHg' 02 51.22 2.49 02.99  /F? /F'/
2.25 

2.141 7N.G 
/NF'/F' 02 54.05 2.29 

 /FN'?G 0'7'GG :NF'/F' /?.F'
NN/NGF' ظG/H 

OFHg' 02 5.25 2.09 2.12  /F? /F'/
2.25 

2.291 7N.G 
/NF'/F' 02 4.22 2.52 

:HHg' 7N/GFF /NFGF' /.7/F' 
 NGNF?. NN/NG GNG7. 0'7'GG

 .G'F7. G'/..7'.Moovly 

OFHg' 02 25.25 2.51 00.09  /F? /F'/
2.25 

2.104 7N.G 
/NF'/F' 02 52.15 9.95 

 FNG/. /7'GG :HHg' /?.F'
.G'F7.F' 

OFHg' 02 2.22 4.92 2.42  /F? /F'/
2.25 

2.254 7N.G 
/NF'/F' 02 9.25 2.20 

:NF'/F' /?.F'  FG'?.F' /7'GG
0'F'N.F' GFG 0'/'/?' ?G 

OFHg' 02 99.95 2.44 9.01  /F? /F'/
2.25 

2.520 7N.G 
/NF'/F' 02 92.95 2.29 

 G7?.F' /7'GG :/F'/F' /?.F'
.G'F7.F' /G.'H OF? 

OFHg' 02 94.25 2.09 99.55  /F? /F'/
2.25 

2.992 7N.G 
/NF'/F' 02 90.02 2.50 

'7F' /?.F' /7'/' /7'GG :?.
N6'7.Gg' F7GF' 

OFHg' 02 99.25 2.44 9.12  /F? /F'/
2.25 

2.205 7N.G 
/NF'/F' 02 92.92 2.19 

 /7'/' /7'GG :7G'.F' /?.F'
N6'7.Gg' F7GFF ?'G..' 

OFHg' 02 01.95 2.44 1.99  /F? /F'/
2.25 

2.990 7N.G 
/NF'/F' 02 02.95 2.52 

G :7/'7F' /?.F' /'/?' /7'G
0'GNNF.F' 

OFHg' 02 5.25 2.09 1.21  /F? /F'/
2.25 

2.990 7N.G 
/NF'/F' 02 4.05 2.51 

 :NF'/F' 7N/GFF /NFGF' /.7/F'
/?. F? GF?. /7FG G'/..7' 

OFHg' 02 14.25 9.42 92.51  /F? /F'/
2.25 

2.949 7N.G 
/NF'/F' 02 25.22 0.21 

G /F'7.F /NFGF' /.7/F' />/g
NGF7F' GF?.F' 0'7'GG 

OFHg' 02 922.52 9.20 94.45  /F? /F'/
2.25 

2.242 7N.G 
/NF'/F' 02 940.15 4.92 

( HH/.F' FG /6.N3:/NF'.F' .&'.FF' ) 
 ( :.N.7.F' OF? .>F. "0" 7'...' GNF02.99( �)2.12( �)00.09( �)2.42( �)9.01( �)99.55 �)
(9.12( �)1.99( �)1.21( �)92.51( �)94.45( /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)2.25 �)

( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. GF' OF? /G&N 'GG2.25 0'.7/ N77N.G FN. )
 /F'7.F P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7

.F'N.F' />/gG  :/N7'7' 0'7'GGGH �/NFG /.7/G(( NGF7F' GF?.F' 07'GG. /7..7GF' /N&'/g' 0'7'GG
 .G'F7. G'/..7'. NGNF?. NN/NG GNG7.Moovly 0'7'GGGH �/?. F? GF?. /7FG G'/..7' 0'7'GG  �

/N?7G .G'F7. /G.'H ?G FG'?.F' 0'7'GG :Moovly FNG/. /7'GG �NN/NGF' ظG/H /FN'?G 0'7'GG �
'F7.F' /7'/' /7'GG �.G'F7.F' /G.'H OF? G7?.F' /7'GG �0'F'N.F' GFG 0'/'/?' ?G FG'?.F' /7'GG �.G

 /?NG.GF' /F'7FH �)0'GNNF.F' /'/?' /7'GG �N6'7.Gg' F7GFF ?'G..' /7'/' /7'GG �N6'7.Gg' F7GF'
( OFHg' /N.N7..F'.)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F' 
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  ?.7G /F/'?G GNF" '.N'²η( :.N.7.F' OF? .>F. "2.141( �)2.291( �)2.104( �)2.254( �)2.520 �)
(2.992( �)2.205( �)2.990( �)2.990( �)2.949( �)2.242 Gg..' H' OF? GNFF' G6G /G&.H �)

/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7.- 7.? GF?. /&N.. )..'/F' GNG'7.NGFg'  .NNF'
'0 0'7'GGGH �/NFG /.7/G( NGF7F' GF?.F' 07'GG. /7..7GF' /N&'/g' .F'N.F' /NGF. OF? 7N.G 7/' 0

 :/N7'7' .G'F7. G'/..7'. NGNF?. NN/NG GNG7. 0'7'GGMoovly F? GF?. /7FG G'/..7' 0'7'GG  �
/N?7G 0'7'GGGH �/?. .G'F7. /G.'H ?G FG'?.F' 0'7'GG :Moovly ظG/H /FN'?G 0'7'GG � �NN/NGF'

 �.G'F7.F' /G.'H OF? G7?.F' /7'GG �0'F'N.F' GFG 0'/'/?' ?G FG'?.F' /7'GG �.G'F7.F' FNG/. /7'GG
)0'GNNF.F' /'/?' /7'GG �N6'7.Gg' F7GFF ?'G..' /7'/' /7'GG �N6'7.Gg' F7GF' /7'/' /7'GG O/F 

.O7FF' G' /?G'. 0'.F'7 
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FG6 (4) N N77N.G FN. HH7GF' /6N 0'.7/OFHg' FN.N.N7..F' FN.?NG.GF' 0'.F'7 
NGF7F' GF?.F' 0'7'GGF /N&'/g' .F'N.F' />/gG /F'7.F P/?.F' FN.7.F' NG /NF'/F'H 

 :NGF7F' GF?.F' 0'7'GG. /7..7GF' /N&'/g' .F'N.F' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G 
     'G FG /G'.FF NG .NNF' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. /NF?

 7'...' G'/..7' G. �O7FF' G' /?G'. 0'.F'7 O/F NGF7F' GF?.F' 0'7'GG. /7..7GF' /N&'/g' .F'N.F' /NGF.
( /7..7GF' 0'?NG.GFF "0"Paired Samples T.test7GF' /Fg/ FG FF/.F' G/G. �) N77N.G FN. HH

 0'.7/ NG )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7.7.F'FN  NF.FF'
�NGF7F' GF?.F' 0'7'GG. /7..7GF'  /N&'/g' .F'N.F' />/gG /F'7.F P/?.F'H  "Gg." /F/'?G ('7/ G. 'GG

.7GF' /.7FF ( " /F/?GF'Modified Blake's Gain Ratio )F7/( �0292 �019�)  'GG .&'.FF' 0''.H
:NF'.F' HH/.F' 87?N  

( HH/.4) : "0" 7'...' .&'.F 0'.7/ N77N.G FN. HH7GF' /Fg/FOFHg' /N.N7..F' /?NG.GF' 0'.F'7 

NGF7F' GF?.F' 0'7'GGF /N&'/g' .F'N.F' />/gG /F'7.F P/?.F'H NF.FF' FN.7.F' NG 
/>/gGF' /F'7. 7H'/G F'FN.7.  //?F'  7طN.GF'

N.'7/F' 
 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 /N'GFF'
OG>?F' 

 /.7F
.7GF' 

 0'7'GG :HHg' /?.F'
 /G.'H ?G FG'?.F'
 .G'F7.Moovly 

NF.FF' 02 5.02 4.99 59.20  /F? /F'/
2.25 

22 9.19 

P/?.F' 02 51.22 2.49 

 0'7'GG :NF'/F' /?.F'
H /FN'?GNN/NGF' ظG/  

NF.FF' 02 2.55 2.29 02.22  /F? /F'/
2.25 

2 9.25 

P/?.F' 02 5.25 2.09 
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 7N/GFF /NFGF' /.7/F'
 GNG7. 0'7'GG :HHg'
 G'/..7'. NGNF?. NN/NG
 .G'F7.Moovly 

NF.FF' 02 5.95 4.50 52.54  /F? /F'/
2.25 

22 9.12 

P/?.F' 02 25.25 2.51 

7'GG :HHg' /?.F' /
.G'F7.F' FNG/. 

NF.FF' 02 2.22 2.22 51.59  /F? /F'/
2.25 

1 9.22 

P/?.F' 02 2.22 2.49 
 /7'GG :NF'/F' /?.F'
 0'/'/?' ?G FG'?.F'

0'F'N.F' GFG 

NF.FF' 02 9.25 2.14 21.21  /F? /F'/
2.25 

92 9.19 

P/?.F' 02 99.95 2.44 

 /7'GG :/F'/F' /?.F'
 /G.'H OF? G7?.F'

.G'F7.F' 

NF.FF' 02 2.15 9.92 41.20  /F? /F'/
2.25 

95 9.10 

P/?.F' 02 94.25 2.09 

 /7'/' /7'GG :?.'7F' /?.F'
N6'7.Gg' F7GF' 

NF.FF' 02 9.55 9.02 42.19  /F? /F'/
2.25 

92 9.21 

P/?.F' 02 99.25 2.09 

 /7'GG :7G'.F' /?.F'
 F7GFF ?'G..' /7'/'

N6'7.Gg' 

.FF'NF  02 0.25 9.22 52.25  /F? /F'/
2.25 

02 9.22 

P/?.F' 02 01.95 2.44 

 /7'GG :7/'7F' /?.F'
0'GNNF.F' /'/?' 

NF.FF' 02 2.25 2.94 02.22  /F? /F'/
2.25 

2 9.24 

P/?.F' 02 5.25 2.09 

 7N/GFF /NFGF' /.7/F'
 /7FG G'/..7' :NF'/F'

/?. F? GF?. 

NF.FF' 02 9.25 4.90 91.04  /F? /F'/
2.25 

12 9.21 

P/?.F' 02 14.25 9.42 

 /F'7.F /NFGF' /.7/F'
 GF?.F' 0'7'GG />/gG

NGF7F' 

NF.FF' 02 90.22 9.09 22.99  /F? /F'/
2.25 

920 9.12 

P/?.F' 02 922.52 9.20 

( HH/.F' FG FN..N4:/NF'.F' .&'.FF' ) 
 ( :.N.7.F' OF? .>F. "0" 7'...' GNF59.20( �)02.22( �)52.54( �)51.59( �)21.21( �)41.20 �)
(42.19( �)52.25( �)02.22( �)91.04( �)22.99 /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)
(2.25( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. GF' OF? /G&N 'GG �)2.25 N77N.G FN. )

 /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ FN.7.F' NG )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg'
 /7..7GF' /N&'/g' .F'N.F' />/gG /F'7.F P/?.F'H NF.FF''7'GG.0  �/NFG /.7/G( NGF7F' GF?.F'

 :/N7'7' 0'7'GGGHNN/NG GNG7. 0'7'GG  .G'F7. G'/..7'. NGNF?.Moovly� G /7FG G'/..7' 0'7'G
'7'GGGH �/?. F? GF?./N?7G 0 .G'F7. /G.'H ?G FG'?.F' 0'7'GG :Moovly ظG/H /FN'?G 0'7'GG �

 /G.'H OF? G7?.F' /7'GG �0'F'N.F' GFG 0'/'/?' ?G FG'?.F' /7'GG �.G'F7.F' FNG/. /7'GG �NN/NGF'
 /'/?' /7'GG �N6'7.Gg' F7GFF ?'G..' /7'/' /7'GG �N6'7.Gg' F7GF' /7'/' /7'GG �.G'F7.F'

0'GNNF.F'.P/?.F' FN.7.F' /F'7FH �) 

 ( :.N.7.F' OF? .>F. "Gg." /F/'?GF .7GF' /.7F GNF9.19( �)9.25( �)9.12( �)9.22( �)9.19 �)
(9.10( �)9.21( �)9.22( �)9.24( �)9.21( �)9.12 ON./GF' GNG7. H' OF? GNFF' G6G /G&.H �)

' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg'N&'/g' .F'N.F' /NGF. /NF?'G 0'0 .NNF /
 /7..7GF''7'GG.0  :/N7'7' 0'7'GGGH �/NFG /.7/G( NGF7F' GF?.F' NGNF?. NN/NG GNG7. 0'7'GG

 .G'F7. G'/..7'.Moovly/N?7G 0'7'GGGH �/?. F? GF?. /7FG G'/..7' 0'7'GG  � FG'?.F' 0'7'GG :
 .G'F7. /G.'H ?GMoovlyG/H /FN'?G 0'7'GG � ?G FG'?.F' /7'GG �.G'F7.F' FNG/. /7'GG �NN/NGF' ظ

 /7'GG �N6'7.Gg' F7GF' /7'/' /7'GG �.G'F7.F' /G.'H OF? G7?.F' /7'GG �0'F'N.F' GFG 0'/'/?'
)0'GNNF.F' /'/?' /7'GG �N6'7.Gg' F7GFF ?'G..' /7'/' .O7FF' G' /?G'. 0'.F'7 O/F 
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FG6 (5) N N77N.G FN. HH7GF' /6N 0'.7/NG OFHg' /N.N7..F' /?NG.GF' 0'.F'7 

NGF7F' GF?.F' 0'7'GGF /N&'/g' .F'N.F' />/gG /F'7.F P/?.F'H NF.FF' FN.7.F' 
:'G.6F'FGH NF'/F' 87GF' /.N.F 7N7G. 

     g/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /N.H OF' /NF'/F' /7'7/F' .&'.F 07'6'( /F2.25 FN. )
 P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.G

/N7'7' 0'7'GGGH �/NFG /.7/G( NGF7F' GF?.F' 07'GG. /7..7GF' /N&'/g' .F'N.F' />/gG /F'7.F 'GG : 0'7
 .G'F7. G'/..7'. NGNF?. NN/NG GNG7.Moovly  � :/N?7G 0'7'GGGH �/?. F? GF?. /7FG G'/..7' 0'7'GG
 .G'F7. /G.'H ?G FG'?.F' 0'7'GGMoovly /7'GG �.G'F7.F' FNG/. /7'GG �NN/NGF' ظG/H /FN'?G 0'7'GG �

 �N6'7.Gg' F7GF' /7'/' /7'GG �.G'F7.F' /G.'H OF? G7?.F' /7'GG �0'F'N.F' GFG 0'/'/?' ?G FG'?.F'
'G..' /7'/' /7'GG N.F'( OFHg' /N.N7..F' /?NG.GF' /F'7FH �)0'GNNF.F' /'/?' /7'GG �N6'7.Gg' F7GFF ?

.)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ 
      ( Gg?H �NFN/7F' /7'7/ ?G /.N.FF' G6G O 'N&6. .FG.' /FH0209 /NFG6F' 7'&ط.F' /NF?'G OF? 0/G' N.F' )

.7'/F' GNG'GG /NGF. NG �/NFH7.GFg' ( O/F NFg'22 /7'/g /?.'.F' /77N.GF' /F/7GF' (g7 FG .F'7 )
( NGNG? /7'7/H �/7NFGF' /FN/GF'. GNF?.F'0294N.F' )  /NGF7F' GNG'GGF' 7'&ط. GN8N. /NF?'G 'G.&'.F 087.'

 NFG?F' GG&'/'H (g7F' FN7/. OF? FNGF..G FN7GF. NFH7.GFg' GF?.F' ON./G GNG7.F /'/'G /NF?'G.F'
( 'GG'NF /FN? OF? F.7H �/NGF7F' GNG'GGF' 7'&ط. .G'F7. G'/..7' 0'7'GGF44 /NFG (g7 FG .F'7 )

.G'G/F'. /N.7.F' 
 :/F'/F' 87GF' .&'.F 

    ( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. g" :OF? /F'/F' 87GF' 7F0.05≥α FN. )
 /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.G 0'.F'7H )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg'

 NN/NGF' GNNF. /F'7.F P/?.F' FN.7.F' NG )..'/F' GNG'7.NGFg'. .77/ N.F'( /NF'/F' /N.N7..F' /?NG.GF'
."NGNF?.F' 

     /7..7GF' 7N> 0'?NG.GFF "0" 7'...' G'/..7' G. �/7'7/FF /F'/F' 87GF' //7 7'...gH
(Independent Samples T.test 0'.7/ N77N.G FN. HH7GF' /Fg/ FG FF/.F' G/G. �) 0'.F'7

 P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF'F. /F'7.F NN/NGF' GNN
NGNF?.F'�  '.N' ?.7G /F/'?G ('7/ G. 'GG"²η"  Fg' ON./GF' GNG7.F 7/g' G./ 7'NFF 7'&ط.F'( NFH7.G

/NFH7.GFg' /NFG6F'- .NNF' 7.? GF?. /&N.. )..'/F' GNG'7.NGFg' NN/NGF' 0'.F' 0'7'GG /NGF. OF?  �NGNF?.F'
:NF'.F' HH/.F' /6NN 'GG .&'.FF' 0''.H 
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( HH/.5 "0" 7'...' .&'.F :) 0'.7/ N77N.G FN. HH7GF' /Fg/F OFHg' /N.N7..F' /?NG.GF' 0'.F'7
G.GF'HNGNF?.F' NN/NGF' ..FG GNNF. /F'7.F P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?N 
 GNNF. /F'7. 7H'/G
NGNF?.F' NN/NGF' ..FG 

/N.N7..F' //?F'  7طN.GF'
N.'7/F' 

 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 ?.7G
'.N' 

7/g' G./ 

 7NN'?GF' :HHg' 7N/GF'
F?.F' NN/NGF' GNG7.FNNG  

OFHg' 02 2.92 2.49 4.20  /F? /F'/
2.25 

2.022 7N.G 
/NF'/F' 02 9.95 2.91 

 7NN'?G :HHg' /?.F'
7FF' /.'.G 

OFHg' 02 2.25 2.51 4.00  /F? /F'/
2.25 

2.002 7N.G 
/NF'/F' 02 9.22 2.14 

 7NN'?G :NF'/F' /?.F'
7N7F' 7'N..' 

OFHg' 02 2.22 2.49 2.95 ? /F'/ /F
2.25 

2.545 7N.G 
/NF'/F' 02 5.22 2.22 

 7NN'?G :/F'/F' /?.F'
0N7F' 7'...' 

OFHg' 02 0.12 2.09 4.99  /F? /F'/
2.25 

2.022 7N.G 
/NF'/F' 02 0.02 2.92 

 7NN'?G :?.'7F' /?.F'
G'?F' FG6F' 

OFHg' 02 9.22 2.49 2.49  /F? /F'/
2.25 

2.504 7N.G 
/NF'/F' 02 .552  2.92 

 7N/GFF /NFGF' /.7/F'
 /NFGF' 7NN'?GF' :NF'/F'
NGNF?.F' NN/NGF' GNG7.F 

OFHg' 02 09.95 9.00 92.29  /F? /F'/
2.25 

2.942 7N.G 
/NF'/F' 02 00.15 9.02 

 /F'7.F /NFGF' /.7/F'
 NN/NGF' ..FG GNNF.

NGNF?.F' 

OFHg' 02 05.25 9.52 1.02  /F? /F'/
2.25 

102.2  7N.G 
/NF'/F' 02 02.92 9.29 

 
( HH/.F' FG 7G>N5:/NF'.F' .&'.FF' ) 

- ( :.N.7.F' OF? .>F. "0" 7'...' GNF4.20( �)4.00( �)2.95( �)4.99( �)2.49( �)92.29 �)
(1.02( /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)2.25 /Fg/ 0'0 HH7G /.N. GF' OF? /G&N 'GG �)

? /N&'7/'( /Fg/F' ON.7G /F2.25 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.G FN. )
 7H'/GGH �/NFG /.7/G( NGNF?.F' NN/NGF' ..FG GNNF. /F'7.F P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF'

 :/7N&7NGNF?.F' NN/NGF' GNG7.F /NN.7.F' 7NN'?GF' GNG7.F /NFGF' 7NN'?GF' �' NN/NGF'NGNF?.F /F'7FH �)
�7FF' /.'.G 7NN'?G :/N?7G /'?.'GH �P/?.F' FN.7.F'  �7N7F' 7'N..' 7NN'?GF' 7'...' 7NN'?G �0N7

 /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7FH �)G'?F' FG6F' 7NN'?G
.)/NFH7.GFg' 

- " '.N' ?.7G /F/'?G GNF²η OF? .>F. "( :.N.7.F'2.022( �)2.002( �)2.545( �)2.022( �)2.504 �)
(2.942( �)2.210 /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..' H' OF? GNFF' G6G /G&.H �)

/NFH7.GFg'-GNG'7.NGFg'  NN/NGF' 0'.F' 0'7'GG /NGF. OF? 7N.G 7/' 0'0 .NNF' 7.? GF?. /&N.. )..'/F'
7 O/F NGNF?.F'.O7FF' G' /?G'. 0'.F' 
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( FG66 N77N.G FN. HH7GF' /6NN ) 0'.7/OFHg' FN.N.N7..F' FN.?NG.GF' 0'.F'7  NG /NF'/F'H

NGNF?.F' NN/NGF' ..FG GNNF. /F'7.F P/?.F' FN.7.F' 
NF?.F' NN/NGF' 0'.F' 0'7'GG /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G :NG 

 NG .NNF' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. /NF?'G FG /G'.FF
 ///'H /?NG.GF "0" 7'...' G'/..7' G. �O7FF' G' /?G'. 0'.F'7 O/F NGNF?.F' NN/NGF' 0'.F' 0'7'GG /NGF.

(One-Sample T.test)0'77N.G FN. HH7GF' /Fg/ OF? G7?.FF �  /N.N7..F' /?NG.GF' 0'.F'7 0'.7/
 )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg'NG F.g' /.7/H ..FGF' GNNF. /F'7.F P/?.F' FN.7.F'( H'22 

%  '.N' ?.7G ('7/ G. 'GG �)/F'7.FF /NFGF' /.7/F' FG"²η"  NFH7.GFg' ON./GF' GNG7. /NF?'GF 7'NFF
7.GFg' /NFG6F' 7'&ط.F'( 0''.H �NGNF?.F' NN/NGF' ..FG 0'.F' 0'7'GG /NGF. OF? .NNF' 7.? GF?. /&N.. )/NFH

:NF'.F' HH/.F' /6NN 'GG .&'.FF' 
 

( HH/.6) : "0" 7'...' .&'.F 0'.7/ N77N.G FN. HH7GF' /Fg/F OFHg' /N.N7..F' /?NG.GF' 0'.F'7
H'F.g' /.7/H P/?.F' FN.7.F' NG GF' ..FG GNNF. /F'7.FNGNF?.F' NN/N 

 ..FG GNNF. /F'7. 7H'/G
NGNF?.F' NN/NGF' 

 /N'GFF'
OG>?F' 

 /.7/
H'F.g' 

'7N.GFط 
P/?.F' 

 /GNF
"0" 

 0'.7/
/N7/F' 

 /Fg/F'
/N&'7/g' 

GNF 
"² η  "  

7/g' G./ 

 7NN'?GF' :HHg' 7N/GF'
 NN/NGF' GNG7.F /NN.7.F'

NGNF?.F' 

1 9.02 2.92 94.02 91  /F? /F'/
(2.25)  

2.194 7N.G 

 /.'.G 7NN'?G :HHg' /?.F'
7FF' 

1 9.02 2.25 99.24 91  /F? /F'/
(2.25)  

2.225 7N.G 

 7'N..' 7NN'?G :NF'/F' /?.F'
7N7F' 

9 5.22 2.22 90.29 91  /F? /F'/
(2.25)  

2.211 7N.G 

 7'...' 7NN'?G :/F'/F' /?.F'
0N7F' 

4 0.02 0.12 92.99 91  /F? /F'/
(2.25)  

2.245 7N.G 

.F' FG6F' 7NN'?G :?.'7F' /?
G'?F' 

2 2.42 9.22 95.05 91  /F? /F'/
(2.25)  

2.104 7N.G 

 :NF'/F' 7N/GFF /NFGF' /.7/F'
 NN/NGF' GNG7.F /NFGF' 7NN'?GF'

NGNF?.F' 

02 00.42 09.95 99.00 91  /F? /F'/
(2.25)  

2.142 7N.G 

 GNNF. /F'7.F /NFGF' /.7/F'
NGNF?.F' NN/NGF' ..FG 

09 201.2  05.25 92.29 91  /F? /F'/
(2.25)  

2.142 7N.G 
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( HH/.F' FG ظ/gSN6:/NF'.F' .&'.FF' ) 
- ( :.N.7.F' OF? .>F. "0" 7'...' GNF94.02( �)99.24( �)90.29( �)92.99( �)95.05( �)99.00 �)
(92.29( /Fg/F' ON.7G /F? 'ON&'7/' /F'/ .F'GH �)2.250 HH7G /.N. GF' OF? /G&N 'GG �) /Fg/ 0'

( /Fg/F' ON.7G /F? /N&'7/'2.25 FN.7.F' NG OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ 0'77N.G FN. )
 :/7N&7 7H'/GGH �/NFG /.7/G( NGNF?.F' NN/NGF' ..FG GNNF. /F'7.F P/?.F'.F /NN.7.F' 7NN'?GF' NN/NGF' GNG7

NGNF?.F'NGNF?.F' NN/NGF' GNG7.F /NFGF' 7NN'?GF' �) (NGNF?.F' NN/NGF' 0'.F' 0'7'GGF H'F.g' /.7/H22 %  FG
 /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7FH �)/F'7.FF /NFGF' /.7/F'

.)/NFH7.GFg' 

- " '.N' ?.7G /F/'?G GNF²η( :.N.7.F' OF? .>F. "2.194( �)2.225( �)2.211( �)2.245( �)2.104 �)
(2.142( �)2.142 )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. H' OF? GNFF' G6G /G&.H �)

.O7FF' G' /?G'. 0'.F7 O/F NGNF?.F' NN/NGF' 0'.F' 0'7'GG /NGF. /NF?'G 0'0 .NNF' 7.? GF?. /&N.. 

-  /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg..'/NFH7.GFg'-.NGFg'GNG'7 
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( FG67 /6NN ) 0'.7/ N77N.G FN. HH7GF'/N.N7..F' /?NG.GF' 0'.F'7  P/?.F' FN.7.F' NG OFHg'

H'F.g' /.7/H NGNF?.F' NN/NGF' ..FG GNNF. /F'7.F 
:'G.6F'FGH /F'/F' 87GF' /.N.F 7N7G. 

     0'0 HH7G /N.H OF' /NF'/F' /7'7/F' .&'.F 07'6' ( /Fg/F' ON.7G /F? /N&'7/' /Fg/2.25 FN. )
 P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.G
 �NGNF?.F' NN/NGF' GNG7.F /NN.7.F' 7NN'?GF' :/7N&7 7H'/GGH �/NFG /.7/G( NGNF?.F' NN/NGF' ..FG GNNF. /F'7.F

NN'?GF' 7NN'?G �7FF' /.'.G 7NN'?G :/N?7G /'?.'GH �P/?.F' FN.7.F' /F'7FH �)NGNF?.F' NN/NGF' GNG7.F /NFGF' 7
 OFHg' /N.N7..F' /?NG.GF' 0'.F'7 /F'7FH �)G'?F' FG6F' 7NN'?G �0N7F' 7'...' 7NN'?G �7N7F' 7'N..'

F' /?NG.GF' /F'7FH �.)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..
.)/NFH7.GFg' /NFG6F' 

     ( FN?'G7' /7'7/ ?G /.N.FF' G6G O 'N&6. .FG.' /FH0291 /F'/ HH7G /N.H F? 'G.&'.F 07G7' N.F' )
 /NGNF?.F' 0'6G/GF' 0'.F'H GNG7. 0'7'GGF ..FGF' GNNF. /F'7. NG FN.N.N7..F' FN.?NG.GF' FN. O 'N&'7/'

.GFg'( FG GFNGG /FN?F /NFH744 /NF?'G /G&N 'GG �P/'NF' (NF. /?G'.. GNF?.F' 'N.NFNFG. G7F. .F'7 )
( NGNG? /7'7/ GF6GH �/N&'/g' .F'N.F' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F'0294 /F'7. .G/..7' N.F' )
/NF?'G.F' /NGF7F' GNG'GGF' 7'&ط. GN8N. /NF?'G F? G6GFF ''/g' GNNF. ?.F' ON./G GNG7.F /'/'G GF

 �/NGF7F' GNG'GGF' 7'&ط. .G'F7. G'/..7' 0'7'GGF NFG?F' (g7F' ''/' OF? FNGF..G FN7GF. NFH7.GFg'
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( 'GG'NF /FN? OF? F.7H44 7'&ط. GN8N. /7H76. .7H'H �G'G/F'. /N.7.F' /NFG (g7 FG .F'7 )
GFF /G7?GFF 'GGN>F.F /NF?'G.F' /NGF7F' GNG'GGF'.'GFN. 0'Fg?F' /N6N.H FNGF?. 

 .F'.F' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G 7N7G. FGGNHN&'/g' /F NGF7F' GF?.F' 0'7'GGF O
:N.f'G O7FF' G' /?G'.. /N.7.F' /NFG 0'.F'7 

 G7'?GF' FN. 7'.ط.F' /6NN /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. NGF7F' ON./GF' GN>F. H' ' /F.'7F
NGF7F' GF?.F' 0'7'GGF GGFN.7. ''F/' O 'NF. /6.N P6F' GGGF' //'N8 OF' P/&N 'GG �//N/.F'H 

  �/?.'..G /'6.G 0'''/' /7N7. HNGN /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. NGF7F' ON./GF' 87? H'
FG&'/' OF? O '.'.N' 7G?FN G7H/. P6F' 0'.F'7F' 6NG7. //'N8 NG GG7N 'GG. 

  O.G 'GNF' ?N.7F'H /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7' /NF'GG'?/ 'G.  0'.F'7F' /?'7 �GF6F /.'/F'
 .FGFG /.NF7GF' NGF7F' GF?.F' 0'7'GG H'F.' OF? 

 F'( NFH7.GFg' ON./GF' GNG7. Gg..' 7/' 'G" :OF? 7FN 7G'.F' H'&7F'/NFG6F'-G'7.NGFg'GN.7'&ط 
GF?. /&N.. )..'/F'  G'7/g' 0'7'GG /NGF. NG .NNF' 7.? NG7?GF'(cognitive presence)  0'.F'7 O/F

."�O7FF' G' /?G'. 
    HH7G /.N. g " :OF? 7F P6F'H /7'7/FF ?.'7F' 87GF' />'N7 .G. �7G'.F' H'&7F' F? /.'.gFH

( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'00.05≥α.GF' 0'.F'7 0'.7/ N77N.G FN. ) OFHg' /N.N7..F' /?NG
 GNG'7.NGFg'. .77/ N.F'( /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H )/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'(

."NG7?GF' G'7/g' H'N..7g P/?.F' FN.7.F' NG )..'/F' 
( HH/.7) : "0" 7'...' .&'.F 0'.7/ N77N.G FN. HH7GF' /Fg/FN7..F' /?NG.GF' 0'.F'7 OFHg' /N.

NG7?GF' G'7/g' H'N..7g P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF'H 
H'N..7g' /'?.' /N.N7..F' //?F'  7طN.GF'

N.'7/F' 
 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 ?.7G
'.N' 

 G./
7/g' 

 ?G F?'G.F' :HHg' /?.F'
GF?.FF /6G/GF' /'//g' 

OFHg' 02 22.94  2.52 4.02  /F? /F'/
2.25 

2.005 7N.G 
/NF'/F' 02 90.02 9.02 

G'6.Gg' :NF'/F' /?.F' OFHg' 02 94.25 2.41 0.10  /F? /F'/
2.25 

2.021 7N.G 
/NF'/F' 02 90.02 9.42 

'7F' :/F'/F' /?.F.ط 
FG'G.F'H 

OFHg' 02 94.15 2.00 4.12  /F? /F'/
2.25 

2.015 7N.G 
'/F'/NF  02 90.95 9.22 

 F/ :?.'7F' /?.F'
0gG6GF' 

OFHg' 02 94.95 2.44 4.99  /F? /F'/
2.25 

2.021 7N.G 
/NF'/F' 02 90.52 9.92 

 H'N..7g /NFGF' /.7/F'
NG7?GF' G'7/g' 

OFHg' 02 52.15 9.00 5.02  /F? /F'/
2.25 

2.409 7N.G 
/NF'/F' 02 50.05 4.51 

 

FG 7G>N ( HH/.F'7:/NF'.F' .&'.FF' ) 
 ( :.N.7.F' OF? .>F. "0" 7'...' GNF4.02( �)0.10( �)4.12( �)4.99( �)5.02 'ON&'7/' /F'/ .F'GH �)

( /Fg/F' ON.7G /F?2.25 0'.7/ N77N.G FN. /N&'7/' /Fg/ 0'0 HH7G /.N. GF' OF? /G&N 'GG �)
G.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF' 0'.F'7 H'N..7g P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?N

.)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' /F'7FH �NG7?GF' G'7/g' 
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  '.N' ?.7G /F/'?G GNF"²η" ( :.N.7.F' OF? .>F.2.005( �)2.021( �)2.015( �)2.021( �)2.409 �)
..' H' OF? GNFF' G6G /G&.H 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. Gg/NFG6F'-GNG'7.NGFg' /F' /&N.. )..'

 /'//g' ?G F?'G.F' :/N?7G /'?.'FGH �/NFG /.7/G( NG7?GF' G'7/g' /NGF. OF? 7N.G 7/' 0'0 .NNF' 7.? GF?.
.O7FF' G' /?G'. 0'.F'7 O/F )0gG6GF' F/ �FG'G.F'H 7.طF' �G'6.Gg' �GF?.FF /6G/GF' 

 
FG6 (8)  N77N.G FN. HH7GF' /6NN 0'.7/FN.N.N7..F' FN.?NG.GF' 0'.F'7 

g P/?.F' FN.7.F' NG /NF'/F'H OFHg'H'N..7 NG7?GF' G'7/g' 
 :NG7?GF' G'7/g' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G 

.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. /NF?'G FG /G'.FF7.? GF?. /&N.. )/NFH7  NG .NNF'
( /7..7GF' 0'?NG.GFF "0" 7'...' G'/..7' G. �O7FF' G' /?G'. 0'.F'7 O/F NG7?GF' G'7/g' /NGF.Paired 

Samples T.test 0'.7/ N77N.G FN. HH7GF' /Fg/ FG FF/.F' G/G. �) /N.N7..F' /?NG.GF' 0'.F'7
 NG )/NFG6F' 7'&ط.F'. .77/ N.F'( OFHg'FN.7.F' �NG7?GF' G'7/g' H'N..7g P/?.F'H NF.FF' G ('7/ G. 'G

.7GF' /.7FF "Gg." /F/'?G ( " /F/?GF'Modified Blake's Gain Ratio )F7/( �0292 �019) 
:NF'.F' HH/.F' FN.N 'GG .&'.FF' 0''.H  

( HH/.8) : "0" 7'...' .&'.F 0'.7/ N77N.G FN. HH7GF' /Fg/F/?NG.GF' 0'.F'7 
NG7?GF' G'7/g' H'N..7g P/?.F'H NF.FF' FN.7.F' NG OFHg' /N.N7..F' 

H'N..7g' /'?.' FN.7.F' //?F'  7طN.GF'
N.'7/F' 

 G'7/Fg'
P7'N?GF' 

 /GNF
"0" 

 /Fg/F'
/N&'7/g' 

 /N'GFF'
OG>?F' 

 /.7F
.7GF' 

 ?G F?'G.F' :HHg' /?.F'
GF?.FF /6G/GF' /'//g' 

NF.FF' 02 2.15 9.29 .4900   /F? /F'/
2.25 

95 9.42 

P/?.F' 02 94.22 2.52 

G'6.Gg' :NF'/F' /?.F' NF.FF' 02 2.15 9.54 02.02  /F? /F'/
2.25 

95 9.49 

P/?.F' 02 94.25 2.41 

'7F' :/F'/F' /?.F.ط 
FG'G.F'H 

NF.FF' 02 9.05 9.50 00.59  /F? /F'/
2.25 

95 9.59 

P/?.F' 02 94.15 2.00 

 F/ :?.'7F' /?.F'
0gG6GF' 

NF.FF' 02 9.12 9.09 09.52  /F? /F'/
2.25 

95 9.40 

P/?.F' 02 94.95 2.44 

 H'N..7g /NFGF' /.7/F'
NG7?GF' G'7/g' 

NF.FF' 02 01.25 0.29 52.99  /F? /F'/
2.25 

22 9.42 

P/?.F' 02 52.15 9.00 
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( HH/.F' FG /6.N8NF'.F' .&'.FF' ):/ 
 ( :.N.7.F' OF? .>F. "0" 7'...' GNF00.49( �)02.02( �)00.59( �)09.52( �)52.99 .F'GH �)

( /Fg/F' ON.7G /F? 'ON&'7/' /F'/2.25 FN. /N&'7/' /Fg/ 0'0 HH7G /.N. GF' OF? /G&N 'GG �)
G )..'/F' GNG'7.NGFg'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' 0'.F'7 0'.7/ N77N.GN  FN.7.F'

 /6G/GF' /'//g' ?G F?'G.F' :/N?7G /'?.'FGH �/NFG /.7/G( NG7?GF' G'7/g' H'N..7g P/?.F'H NF.FF'
.P/?.F' FN.7.F' /F'7FH �)0gG6GF' F/ �FG'G.F'H 7.طF' �G'6.Gg' �GF?.FF 

 ( :.N.7.F' OF? .>F. "Gg." /F/'?GF H/?GF' .7GF' .7F9.42( �)9.49( �)9.59( �)9.40( �)9.42 �)
 .NNF' 7.? GF?. /&N.. )/NFH7.GFg' /NFG6F' 7'&ط.F'( NFH7.GFg' ON./GF' GNG7. H' OF? GNFF' G6G /G&.H
 /6G/GF' /'//g' ?G F?'G.F' :/N?7G /'?.'FGH �/NFG /.7/G( NG7?GF' G'7/g' /NGF. NG /NF?'G 0'0

F'7 O/F )0gG6GF' F/ �FG'G.F'H 7.طF' �G'6.Gg' �GF?.FF.O7FF' G' /?G'. 0'. 
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       ( FG69 N77N.G FN. HH7GF' /6NN ) 0'.7//N.N7..F' /?NG.GF' 0'.F'7 

NG7?GF' G'7/g' H'N..7g P/?.F'H NF.FF' FN.7.F' NG OFHg' 
:'G.6F'FGH ?.'7F' 87GF' /.N.F 7N7G. 

     H7G /N.H OF' /NF'/F' /7'7/F' .&'.F 07'6' 0'.F'7 0'.7/ N77N.G FN. /N&'7/' /Fg/ 0'0 H
 G'7/g' H'N..7g P/?.F' FN.7.F' NG /NF'/F' /N.N7..F' /?NG.GF' 0'.F'7H OFHg' /N.N7..F' /?NG.GF'

.)/NFH7.GFg' /NFG6F' 7'&ط.F'. .77/ N.F'( OFHg' /N.N7..F' /?NG.GF' /F'7FH �NG7?GF' 
      N.FF' G6G O 'N&6. .FG.' /FH( "HH7.&H 'H'GN6N'" /7'7/ ?G /.Ishikawa, Tsubota, Umemoto, 

Murakami, Kondo, Suto, & Nishiyama, 2020 NG H'/ F7/. /N.H OF' 'G.&'.F 07'6' N.F' )
( FG /GF&G /FN? OF? .F.S7 N.F'H �/NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7' 7/' OF? NG7?GF' G'7/g'04 )

0'?G'.F' O//'. .F'7  /7'7/ GF6GH �/NF'.'NF' "N.H'7'(Araujo, 2019)  /GF&G /FN? OF? 'GFN.7. G. N.F'
( FG940 /NFH7.GFg' /NFG6F' 7'&ط.F' H' 'G.&'.F 07G8' /N/ �/N/FGF' 0'?G'.F' O//'. /N.7.F' /NFG. .F'7 )

.GF?.F' ?G..G NG GGGF'H OF?GF' G7'6. 077NH NG7?GF' G'7/g' /NGF. NG 0/?'7 
GNH /N.7.F' /NFG 0'.F'7 O/F NG7?GF' G'7/g' /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F' /NF?'G 7N7G. FG

:N.f'G O7FF' G' /?G'.. 
-  G7'?GF' OF? 0'.F'7F' G'..F' 6NG7. /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. NGF7F' ON./GF' GN>F. G U.NN

/G/FGF'  8'G./g' 86?N G7H/. P6F' GGFGF'.'GNF?0 .FGN/F NG7?GF' G'7/g'H 
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-  FNG7.H G7'?GF' FN. 7.طF' OF? /NFH7.GFg' /NFG6F' 7'&ط.F' G'/..7'. NGF7F' ON./GF' GN>F. /?'7N
G �NG7'6.F' GF?.F' 77NN G7H/. P6F' 'G.'?N.7'GNG'GGF' G'7/g' /NGF.F P/&N 'GO 0'.F'7F' O/F 

- &'7.F' G'/..7'. NGF7F' ON./GF' GN>F. GG'7NNGG.F'H NFG6F' G7?F' 6NG/. NG /NFH7.GFg' /NFG6F' 7 ط
FGN/F NG7?GF' G'7/g' /NGF. OF? /?'7N G7H/. P6F' �0'.F'7F' O/F /F'FF' 

0'/7.FGF'H 0'N7N.F' 
:NFN 'G. ///'.F' N7N. �/NF'/F' /7'7/F' 'GF? 07G7' N.F' .&'.FF' OF? O''F. 

 7/. NG /NFH7.GFg' /NFG6F' 7'&ط.F' GN8N.NG7?GF' .F'N.F' /NGF. NG H'U?G 7/' FG 'GF 'GF �0'.F'7F' .N /
./GF..GF' /N7'GGF'H 

  /NG7?GF' .F'N.F' /NGF. NG H'U?G 7/' FG 'GF 'GF �0'.F'7F' .N7/. NG ..'/F' GNG'7.NGFg' GN8N.
./GF..GF' /N7'GGF'H 

 '7'GG /NGF.. G'G.Gg' /7H76 OF' /NGNF?.F' /NFG?F'. FNG&'FF' /N?/�FNGF?.GF' O/F NGF7F' GF?.F' 0 
./NGNF?.F' GF'NGF' GF..G 7.? 'G.77'GG OF? /NG'.F'H 

 .FNGF?.GF' O/F NG7?GF' G'7/g' /NGF.. G'G.Gg' /7H76 OF' /NGNF?.F' /NFG?F'. FNG&'FF' /N?/ 

 .NFH7.GFg' ON./GF' GNG7.F /GF..G 7'GF' G'/..7'. /NF'/F' /7'7/FF /F/'GG /7'7/ ''7.' 
  /NGF. NG NFH7.GFg' ON./GF' GNG7. Gg..' 7/' F? G6GFF /NF'/F' /7'7/FF /F/'GG /7'7/ ''7.'

 �/'?.g' /N/g/ /NGF7F' 8H7?F' GNG7. �/NF?'G.F' 77FF' GNG7.G O7.' /?.'. 0'7N>.G 0'7'GG
.'G7N>H 

 GF?.F' 0'7'GGF NF'?F' GNF?.F' .G'FG FNG6. O/G F? G6GFF /NG7H /7'7/ ''7.' .NGF7F' 

?.'7GF' /G&'F 
/N.7?F' ?.'7GF' :'gH' 

GNG'7.' �/G/G �NG/F' /.?H/ �N6?F' /.?6 ( ./N7F' H'G. H'GN' �GNF>H �G.F70291 87? N7GF 7/' .)
 (g7 O/F NGF7F' 7NN7.F' 0'7'GG /NGF. OF? )NF?'G.F'/FG'7F'( /NFH7.GFg' /NFG6F' 7'&ط.F'

 .GNF?.F' 'N.NFNFG.H 0'7'7/ /F.G/N?NFF' /N.7.F' /N/.( �94 �)415-509 . 
FNG' /G/G .FN8 �FNF.H �O7NG NG8 H'GN' �/G/G �P/'GF' /.? ''7G6F' /G7'G �/G/'. (0291 7NN'?G .)
P77.F' GNG7.FF /G'?F' (/'.GF' 'N6 NG NF?'G.F' GNG'7.NGFg' GNG7..  NG /N/.F' /F.G

/N?NFF' /N.7.F' 0g'.G( �00 �)009-044. 
N?'G7'7G'8 .N7>F' �F. (0221 .)//N.F'H G'7./g' OF' FN.7.F' FG NFH7.GFg' GNF?.F' GF'? :/7G'FF' .

...GF' 
( .7G? �/FN7/0292 OF? /G&'F /N7.6 GF?. /&N. GNG7. /NF'?G .)NG'7. NGFg'G F' FN7/.F' NG NG7?G

 .O7Fg' /?G'. NG /N.7.F' /NFG /.F7 O/F 'GN/F G'..g'H' GNF?F' /F.G/N7GFF'H /NN.7.F? �f �
gfö-ggg . 

( FG/7F' /.? PH'6G �/6'7F'0292 .GG'/..7' N/F 'GG'..'H NGF7F' GF?.F' /6H7F' /GF?G Gg.G' /.7/ .)
 /6>. /NGg7g' /?G'.F' :/N7GFF'H /NN.7.F' 0'7'7/FF /NGg7g' /?G'.F' /F.G-HN&6 /.F' /

 �'NF?F' 0'7'7/F'H NGF?F'02 (0 �)429 -400. 
( /G/' 7.'. Gg7' �Gg?H �/.'7 /N7? /NG/ �NFN/7F'0209 7.? 0'/NGF.F' 7'GF' 6?. GN/F. 7/' .)

 ./77N.GF' /F/7GF' (g7 O/F NFf' .7'/F' GNG'GG 6?. /NGF. NG /NFH7.GFg' /NFG6F' 7'&ط.F'
 7NN7' /?G'. :/N.7.F' /NFG /F.G-/NFG  �/N.7.F'09 (2 �)599 - 502. 
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G /7/ �?&'6F'( /G/0292 .F. /7NF /7NGg' /?G'. 0'.F'7 F?'G. .)G/7F' /.?F  GF?.F' 0'&N. ?G
 ./N.N7.. /7'7/ :NFH7.GFg'/N.7?F' /N.7.F' F.F.7G /F.G �00(929�) 012-919 

( FNFF' N.' /G/G �FNGNF' /.?0209 FG'6.G" /NG7'6.F' /NFH7.GFg' /NFG6F' 7'&ط.F' طGF FN. F?'G.F' 7/' .)
G 7N> / '.7GF'H P7NGF' FN7/.F' /NGF. NG "/FH7GF' / .F7.F'" NG7?GF' (NF7g'H "FG'6.

 ./N.7.F' /NFG (g7 O/F�(7?F' FNNN.7.F' /7.'7 :7GFF' GF?H /N.7.F' NG /N.7? 0'7'7/ (905 �)
090 - 022. 

( /G/G /NG/G /G/G �('GNF' /.?0209 "N&7GF' / N/F'" NFH7.GFg' G?/F' 7'GF' F?'G. .) GN>F. .NF'7'H
 77'F? 0'.F' 0'7'GG /NGF.H FN7/.F' OF? /N6'7.Gg' GF?.F' 0'&N. NG "N&6. / NFG" ON./GF'

 .GNF?.F' 'N.NFNFG. /.?6 (g7 O/F /NGF7F' GF?.F' 0'GN7 /?G'. :/NN.7.F' /F.GF'-NFG/ /N.7.F'� 
21 �205 -214. 

( /G/G /NG/G /G/G �('GNF' /.?0209F' 7'GF' F?'G. .) GN>F. .NF'7'H "N&7GF' / N/F'" NFH7.GFg' G?/
 77'F? 0'.F' 0'7'GG /NGF.H FN7/.F' OF? /N6'7.Gg' GF?.F' 0'&N. NG "N&6. / NFG" ON./GF'

 .GNF?.F' 'N.NFNFG. /.?6 (g7 O/F /NGF7F' GF?.F' 0'GN7 /?G'. :/NN.7.F' /F.GF'-NFG/ /N.7.F'� 
21 �205 -214. 

.? H'GG /G/G �NGNG?( FG/7F' /0294 )GF?.GF'H �7N..F'( /NF?'G.F' /NGF7F' GNG'GGF' 7'&ط. G'/..7' '7GF .)
 'GG7/'H N&'F.F' GF?.F'H OF?GF' H0 GF?.F' N.N7>F 'N6 NG NFH7.GFg' GF?.F' ON./G 7NN7. NG

.F' G6GF GGG'/..7'H GG.'.F' 0'7'GG /NGF.H /N.7.F' /NFG (g7 FN7/. OF?NFNFG. 'N.7'&ط. 
' �GNF?.F' 'N.NFNFG.F /N77GF' /N?G.F' :GNF?.F04 (0 �)5 -12. 

( GNG'7.' GF7G GNG'7.' /G/G �/6NN?0209 /NGF. NG /?. F? GF?.FF 6GN. .GN7H7GN'G FN.7. G'/..7' .)
 ./N.7?F' />FF' NGF?G 7>F /G.H FG P/'/?g' NF'/F' G7F' 6NGg. O/F PN>FF' F7'N.F' 0'7'GG

 NG /N.7? 0'7'7/�(7?F' FNNN.7.F' /7.'7 :7GFF' GF?H /N.7.F' (904 �)920 -095. 
 �N?'FGF'FF' /.?G ( GF'7ööff 7>F /G.H FG 'G.'.F'H /NF?'G.F' NFH7.GFg' GF?.F' /'NG GNG7. 7NN'?G .)

 ./FF.7GF' /NNF'/F' 77F 77'/G NG /N7'7g' /'NGF' 0'GF?GH NGF?G /NN.7.F' 0'7'7/F' /F.G
/N7GFF'H .0(90 �)504-502. 

( GFF' /.? F. GNG'7.' �NF'7G6F'H �NF? 6N6?F' /.? �P76.FGF'0291 /NFG6F' 7'&ط.F' G'/..7' 7/' .)
 ./77N.GF' /F/7GF' (g7 O/F NFf' .7'/F' 0'7'GG /NGF. OF? /NFH7.GFg'N.7.F' /NFG /F.G :/

 7NN7' /?G'.-/NFG  �/N.7.F'05 (2 �)410 -522. 
N7FG FNGNF �7N7FG( /N7F' /G/G 70299 NFGg'( ..'/F' GNG'7.NGFg' GNG7.F FNFG6 FN. F?'G.F' 7/' .)

 0'.F'7 O/F /.G7.F' 0'7'GG OF? NFH7.GF' GF?. /&N. NG NG7?GF' (NF7g'H )N7'7F' /
 .GNG'7.NGFg' NG FG&'7&H 'GN/F FG.'G'..'H GNF?.F' 'N.NFNFG.N?G.F' :GNF?.F' 'N.NFNFG. /

FG.F /N77GF' �GNF?.F' 'N.NFN09 (9 �)10 -092. 
 F7/ /G/G H'8N7 �/N7F'H �GNG'7.' /N?7 /G/G GNG'7.' �P7G?.F' �/N7? NF? /G/G /7'7 �P7N7FF'

(0209 NGNF?.F' NN/NGF' 0'.F' 0'7'GG 6?. /NGF.F 7NG?GF' GF?.F' OF? /G&'F /N.N7/. /N.G7. .)
 ./N/'/?g' /F/7GF' NGF?G O/F NGF7F'.7. 0'7'7/ FN8'F6F' /?G'. :/N7GFH /NN-/NFG .7.F'/N� 

(990 �)999 - 005. 
( GFGF' /.? N.FF' /.? /G/' �7N>F0292 P/NGG. G>FGG )/.G7G / /N&'F/( /NFH7.GFg' /NFG6F' 7'&ط.F' طGF .)

 GNG7.F' GNG'GG /NGF. OF? )P77. / N>GF( NFH7.GFg' ON./GF' 87? (NF7' ?G GF?'G. 7/'H
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GGH NGNF?.F' .GNF?.F' 'N.NFNFG. (g7 O/F ..6.F' 6G.H P77.F' 7NGG.F' 0'7'. 'N.NFNFG
 �GNF?.F' 'N.NFNFG.F /N77GF' /N?G.F' :GNF?.F'02 (4 �)0 - 990. 

( 6N'? G7'.G ''F7/ �//N.GF'0209 .) G'/..7' NG /77N.GF' /F/7GF' NGF?G G.'N. N.F' 0'.N?7F'
.NNGF' /FH/ NG /?. F? GF?.F' 0'7'GG. .H7GGF' �.N.F' H& /?G'. ./7N6FG 7N> 7N.7.'G /F'77 

/N.F.g' ?.'7GF' :' 'NF'/ 
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 NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G 
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG 

Academic prepara琀椀on requirements for science teachers in the digital age from 
the perspec琀椀ve of faculty members in the College of Educa琀椀on 

 NG7.F' G6G/ H'N6' ./- 7N7/.F' H77H .G'FGF' 0'.7' /?'7GF'-.F' /NFG /N.7– /.N7 /?G'. 

Ahturki@taibahu.edu.sa                   Email: 

 :7.FGF' 
      7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G OF? G7?.F' //.F' G/G

F/.FH �/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' � N/7GF' NG7NF' //.F' .GFG GN8N. G. /7'7/F' G'/G' FN
 0/G.?'H/ 0'F'N.F' ?G.F /'/'G /F'..7g'N( .>F. /N&'N6? /FN? OF? 'GFN.7. G. /52 ''6?' FG N6? )

 /'/?g' 0'.F7.G /'?.g /N.'7/F' 0'77N.GF' H' OF' //.F' .&'.F 087.' /FH � /N.7.F' /NFG. 7N7/.F' /&NG
 NGN/'Gg' /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG FNGF?GFF

( NFGF' N.'7/F' 7طN.GF' ''. /N/ /?G.7G0.14( P7'N?G G'7/F'H /?G.7G /.7/. )2.22 FF?.N 'GNG 'G' �)
7N.G. OFHg' /..7GF' NG )/NG7?GF' 0'.F7.GF'( /?. ''. /FG /N?7GF' /'?.g'.( N.4.20 /?G.7G /.7/. )ط /7'

( P7'N?G G'7/F'H2.22( N.'7/ 7طN.G. /7N.g' /..7GF' NG )/NFF.F' 0'.F7.GF'( /?. ''. 'GFN. )0.22 )
( P7'N?G G'7/F'H /?G.7G /.7/.2.15 ?NG. NG /N&'7/' /Fg/ 0'0 HH7G /N.H G/? .&'.FF' 07G8'H �)

'. /N/ NGF?F' FG&GF' 7N>.GF '?.. /7'7/F' 0g'.G FG OF?' 0g'.GF' ?NG.F /Fg/F' ON.7G /GNF 0'
(2.25 FG FF'( /&G FN. )/NFF. 0'.F7.G( ?.'7F' H'.GF' NG /N&'7/' /Fg/ 0'0 HH7G /N.HH �)5  )0'NF7

 FG( /&GH5-92  HH7GF' H' /.F /N.'7/F' 0'77N.GF' GNF OF' ?N.7F'.H /7..F' 0'NF7 7N>.G NG )0'NF7
 FG( /&G /F'7F .F'G5-92  FG 7/G'( /&GH )0'NF792  NG /N&'7/' /Fg/ 0'0 HH7G /N.HH � )0'NF7

 FG( /&G FN. NFGF' H'.GF'5 –  FG FF'92 ( /&GH )0'NF792  /7..F' 0'NF7 7N>.G NG )7/G'G 0'NF7
 FG( /&G /F'7F .F'G HH7GF' H' /.F /N.'7/F' 0'77N.GF' GNF OF' ?N.7F'.H5 –  FG FF'92  .)0'NF7 

 0'GFGF' :/N/'.GGF'  0'.F7.G– /'/?'  GF?GF'-/'/?g'  NGN/'Gg'–  GNF?F' GF?G-.NGF7F' 77?F' 
Abstract : 
The study aimed to iden}fy the academic prepara}on requirements for science 
teachers in the digital age from the perspec}ve of faculty members in the College 
of Educa}on. The researcher employed a descrip}ve methodology and used a 
ques}onnaire as a data collec}on tool to achieve the study objec}ves. The study 
sample consisted of 50 randomly selected faculty members. 
 The results revealed that the average scores for the dimensions of academic 
prepara}on requirements for teachers in the digital age, according to faculty 
members in the College of Educa}on, were high. The overall average score was 
3.94 with a standard devia}on of 0.88. Addi}onally, the results indicated that 
dimension number 1 (cogni}ve requirements) ranked 昀椀rst with an average score 
of 4.02 and a standard devia}on of 0.88, while dimension number 4 (technical 
requirements) ranked last with an average score of 3.88 and a standard devia}on 
of 0.95. Moreover, the study showed no sta}s}cally signi昀椀cant di昀昀erences in all 
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study areas based on the variable of academic quali昀椀ca}on, as the signi昀椀cance 
level for all areas was higher than 0.05. 
 However, sta}s}cally signi昀椀cant di昀昀erences were found in the fourth area 
(technical requirements) between the "less than 5 years" and "5-10 years" 
experience categories, with the "5-10 years" category and "more than 10 years" 
category scoring higher. Addi}onally, sta}s}cally signi昀椀cant di昀昀erences were 
observed in the overall area between the "5 - less than 10 years" and "10 or more 
years" experience categories, with the "5 - less than 10 years" category scoring 
higher . 
Keywords: Requirements,Teacher prepara}on, academic prepara}on, science 
teacher, digital age. 

:/G/FGF' 
 /NF'7Fg' /'N/F' N/'NF /G'G OF? /FNG? 0'7N/'. 'GF H'G /F&'G /N.NFNFG.H 0'GNF?G /7N/ NF'/F' 77?F' /G6N

 /NGF?F' /7N/F' G6G ?G GNG..F 0'?G..GF' OF? //? Q0'N//. .67G /N/�/N.NFNFG.F'H 87.' F?FH  GF.
FNGF?GFF NGN/'Gg' /'/?g' 0g'.GF' ?F' NGF GG&'/' ON.7G 7NN7.H NGF7F' 77N./' /.G'NG FG 'NFGG.N 0'.'

 .G.'.F7.GH NGF7F' 77?F' 
      NG FNF?GF' ?G/ OF' NGF7F' 77?F' NG GF'?F' HH/ FG /N/?F' 'G./G6 N.F' 0gN/.F'H 0'7N7.F' 0/' /FH

/.F' .NF'7g' /NN..H /NGNF?.F' /G>Fg'. 8NGFF' OF' PN.7.F' H'/NGF' �/NGNNF.F'H /N7N77g'H0'N.N.'7. 
 �/NGNF?.F' /NFG?F' NG GF?GF' /F'GG OF? /NG'.F' Hg. FG �77?F' 0'.F7.G ?G FG.N P6F' N/FF' OF? /NGNF?.F'
 0'.7.GF'. 0H7.F'H /N.7GF' 0'N'>F' FNF/. NG 'G7H/. GG7. N.F'H GF?GFF NGN/'Gg' /'/?g' .G'7. /NGG'H

'( //N6FGF' /NGNF?.F' �GNF7F0209 .) 
     ( 7N/F GN6NH0200 Hg. FG /NGF?F' /N.7.F' 0'N'> FNF/. NG /NNN/ 7'H/' .?FN  GNF?F' GF?G H' )

 0'77..F' FG GNF?F' 0'77FG 7..?.H 'GG �77?F' 0'N7?G 'N6 NG GNF?F' GF?. OF? FNGF?.GF' //?'7G
 7N>.. /NGNF?.F' 0'77FGF' G6G HNGF �/7N.GF' /NGGg' 0'0GG � N.NFNFG.F'H NGF?F' G/F.F' ?G 7G.7G FG6. '

 FG �/NF'7Fg' /'N/F' .F'N. GF..G NG 'GFN.7.H 'GGN8N.H /NGF?F' /G7?GF' /NFN. NG GNF?F' 0'77FG GG7. H
 /NGF. OF? FG?. 'GG �F.F.7GF'H 76'/F' NGF?.GF /NGF?F' GNG'GGF' ('?N.7' NGF. N.F' /NGF?F' /N.7.F' Hg.

 GG.'7'GG  .NGF?F' ?G..GFF /G8gF' /NGF?F' HNNGF'H 0'G'..g' GG.'7G' F? g6G ./NFG?F'H /NGF?F' 
     /77'GG /.F7F' FG .F7..H 'G..N?7 O/G NG 0NG.. N.F' /NGF?F' GNG'GGF'. GNF?F' 0'77FG 7..ط.H

'6F /NG7?GF' G.NF. NG 'GFN6..H 'G..F'?GF /NG7?GF'H /NFF?F' 0'7'GGF' FG /?NG.G  GF?G FNG'. ..N.' GNF?F
GF.GNF  0'7'GGF' FG /?NG.GHNGN N.F'  (NF7'. 'GGN/F.H GNG'GGF' GF. /76 OF? ' O7/'F Hg. FGg.N G'
0'.'/  .GG.'G'G.G'H /.F7F' 

 7'6' /FFHMishra, Soo, Loran & Clase, (2019, p.381)  7N7/. NG //N//F' 0'NFF.F' GN8N. H'.
FG?N H' GF'6 FG GNF?F'  0'G.N.F' /G&.H �(g7F' O/F GNF?F' GF?. ..'NF NG /N76. 0gN/. /'//' OF?

 GF'?F' HH/ FG /N/?F' NG /NGF?F' /N.7.F' 7NN7.F /77'?GF' /NGF'?F'–N7Gg' ///.GF' 0'NgNF' 'G7'7 OF?H/NG- 
 GNF?F' .G'FGH 0'77FG 7N7/. NG 0'GNF?GF'H 0g'7.g' 0'NFF. GN8N.F /7'GF' /.'/FFG /GF..GF' /G'G N

 /N7'7/F' F/'7GF'Yeh, Lin, Ying-Shao Hsu, Wu & Fu-Kwun, 2015) .) 
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     0/G6 /FH .FNG77FGF' FN/F?F' 7'/G OF? ?7'H GNF?F' 7N7/. NG /NGF7F' 0'NFF.F' GN8N. /.7'H
 7G?N 'G NGH �' O/6'H ' OG/F. GNF?F' GNF?. NG /NFF.F' NF... /FF?.GF' /NGF?F' 0'7'7/F'F' 7N7.F' NG //'/

 GN8N.F' NG P7GN. 7H/. HNGF?GF' ?F76NH .GNF?F' GNF?. NG /NGF7F' 0'NFF.FF /NGNG'GGF' 0'7N7.F'
 0'0 GG.'77'GGH FNGF?GF' G7'?G NG /G&'F 0'N.G G'FG .F'8g GF' /N. �G7F' /7./ NG /NFF.FF G/'GF'

 GNF?F' 77/ NG /NFF.F' G'/..7'. /F7F'Tanrısevdi, 2021).) 
     N>.FN N.F' G7'?GF' FG /N/?F' .F7.N 0'. GNF?F' 7N7/. NG /NFF.FF FG'G.GF' GN8N.F'  H' HNFF' 'FFGGNH

 gH 'GG'/..7'H 'GFN>6. /NGNGH /?NF.GF' 0'NFF.F'. /G7?GF' /7.G OF? طFG 77.FN g 7Gg'G GF?GF' 'GFF.N H'
GF' /G7?G O./ H' G77.. ON./G. GF?GF' /G7?G /7.GGGN8N. GFGGN N.F' /N7N7/.F' 0'N.N.'7.7g'. GF? '

 FN?.N '6F � ..F'N.F' G6G GF..G FN. //F?GF' 0g?'G.F'. /G7?GF' .F7.N 7Gg' /.7' F. G7F' /7./ NG
 ///' FG //'G.7g'H /NN.7.F' 0'N7>FF' ///' OF? /G&'FF' 7N7/.F' 0'N.N.'7.7' GN8N. GF?GF' OF?

F /N.NFNFG.F' 0'7N7.F' .(g7F' GF?. 6N6?.H GNF?F' 7N7/. 
     H'GG. /NGGg' FG GF'G �G/F. 'G OF' '/'F.7'HFNGF?GF' /'/?'  O 'NGN/'G'0'N//. /G.'NGF  �NGF7F' 77?F'

 /NG7?GF' 0'7'GGF' FG /?NG.G. FNGF?GF' /NH6.H 7.? GF0H/NFF.F'H /N7'/g'H /N.7'GGF'HGFGG. N.F' � FG G
 0'NFF. FG //'G.7g' �'7GF'( GNF?F' 7N7/. NG GG.'7'GG 7NN7.F NGF7F' 77?F'0200 G/G' 'G '6GH .)Yildiz 

(2022 )/'/?' H'.  77?F' 0'.F7.G FGH 'ONGN/'G' GNF?F' GF?GFG NGF7F'  /NGF. 0'7'GG GF?GF' .7GN H' GF'6
 GN8N.H �/F'FF' 7NGG.F'�'N.NFNFG.F' .F' 0'7'GGH 'NF?F' 7NGG.F' 0'7'GG /NGF.H' GNF?.F'H FNF/ N/F G.NGF

 .NF'/F' //.F' NG GNF? 6NG7.F' G.N 'G NGH (g7F' O/F NF.F.7GF' 7NGG.F'H 0'6F' 
:G.F&7'H //.F' /FG6G 

       NG NGNF?.F' G'>FF' //N. OF? 7/&. N.F' /7G.7GF' 0'N//.F' FG /N/?F' 07G8 /NGF'?F' 0'7N>.FF /.N.F
. '6F �/N/N?7F' /N.7?F' /GFGGF' NGN/'Gg' /'/?g' /7H76 OF' /.'/F' 087GNF?F' NGF?GF 7F' 77?F' NG NGF

 '77. N.F' 0'7N>.F' ?NG. /G.'NG OF? FN O7/'F 'NFNGNFH'/NGF' NG  �'N/GF'( NGNF?.F'H PN.7.F'0202 .) 
F' NG /6'H 7N7F ظ/gN GF' g' NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g' /NGG' FG G>7F'. H. .G'7

 GF?GF' /'/?g /77.GF' .G'7.F' FG /N/?F' H' /N/ �/N/N?7F' /N.7?F' /GFGGF' NG H'.GF' '6G. /NF?GF'
 FG /NN..F'H 7NN7.FF .G'7.F' G6G /.'/ F? Og6G �/NGNF?.F' /NFG?F' NG //N//F' 0'7'GGF' OF' 7F.G. 'ONGN/'G'

 OgG /7'7/ 'G '6GH 0'.7.GF'H 0'NFG?F'H 0g./GF' /N/(/N.? FG 0200�)Ungar& Tsybulsky 
((2021. 

( NF7N7F' /7'7/ 07'6' 'GG0292 /'/?' .G'7. H' g' /NGF?F'H /NN.7.F' 0'7N7.F' FG G>7F' OF? GF' )
 /.'/. /?.H /N/NFF. H'6. 'GH /GN?6 /N/N?7F' /N.7?F' /GFGGF' NG /N.7.F' 0'NFG. NF'/F' .FNF' NG GNF?F' GF?G

 '6F �7NN7. OF'( (7F'H /'//F' /7'7/ N7N.0200 H0 FNGF?G. 0H7.FF GNF?F' GF?G /'/?' .G'7. GNNF.. )
 .G. NG.FNH GF?GF'. '/.N GNF?.F' /g7' H' /N/ �/NGNF?.F' //'GF' G6G FG /N.7GF' G'/Gg' FNF/.H /''GG 

    ' /NGF.F' GF'?G /7NF. NG G7H/. GG7N P6F' /'/?g' GF0 /NGG' FG G>7F' OF?H NG GNF?F' NGF?GF /NFGGF
 .N7.' N.F' /N/.F' /FF /6.N 0'N./gF ///'.F' 'G.7.' N.F' /?.'7GF' /H/. GF' g' FN76?F'H P/'/F' H7FF'

 FNGF?GFF NGN/'Gg' /'/?g' 0'.F7.G G6GFF /N/N?7F' /&N.F' NG– GNF?F' NGF?G /7'.–P6F' 7Gg' �  87.N
F'?GF ///'.F' O?7. /GGG /N//. /N.G //FGF' /.'/F' NG FGG. N.F'H .NF'/F' //.F' ''7.' Hg. FG 'G..

 GGF /N.N7/.F' .G'7.F' 7NGN. Hg. FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G /NGF.F
 ./NFF.F'H /N7'/g' GG.'7'GG /NGF.H 



- 61 - 

 

    /7'.? /7N7 NG NF'/F' //.F' /FG6G />'N7 FGGN GF'G �G/ FGH " :NF'.F' N/FF' OF? /N7N7F.'/.'/F  OF'
 NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G /N//.

."/N.7.F' /NFG 
      NGN/'Gg' /'/?g' 0'.F7.G 'G" :OF? 7FN N7N&7 N//. H'&7 /7N7. /FG6GF' G6G />'N7 FGGN GNF?H

F?F' NGF?GF�"/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GN 
:/NF'.F' /N?7GF' /F&7g' N7N&7F' H'&7F' F? F/.FNH 

 NGN/'Gg' /'/?gF /NG7?GF' 0'.F7.GF' 'GGNF?F' NGF?GF  /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG
�/N.7.F' /NFG NG 7N7/.F' 

.7'GGF' 0'.F7.GF' 'G NGN/'Gg' /'/?gF /NGNF?F' NGF?GF  /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG
 /NFG NG 7N7/.F'�/N.7.F' 

 NGN/'Gg' /'/?gF /N7'/g' 0'.F7.GF' 'GGNF?F' NGF?GF  /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG
 /NFG NG 7N7/.F'�/N.7.F' 

 NGN/'Gg' /'/?gF /NFF.F' 0'.F7.GF' 'GGNF?F' NGF?GF  7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG
�/N.7.F' /NFG NG 

( /Fg/F' ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N. FG2.25≥α NGN/'Gg' /'/?g' 0'.F7.G HN/ ) NGF?GF
GNF?F' .GF' OF' O6?. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG7N> :/NF'.F' 0'

�)NGF?F' FG&GF' �/7..F' 0'NF7 �7F.F'( 
://.F' G'/G' 

:OF? G7?.F' OF' NF'/F' //.F' G/GN 
 NGN/'Gg' /'/?g' 0'.F7.GGNF?F' NGF?GF  /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

./N.7.F' 
F' NGN/'Gg' /'/?gF /NG7?GF' 0'.F7.GGNF?F' NGF?GF G 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' N

./N.7.F' /NFG NG 
F' NGN/'Gg' /'/?gF /N.7'GGF' 0'.F7.GGNF?F' NGF?GF  7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

 /NFG NG./N.7.F' 
 NGN/'Gg' /'/?gF /N7'/g' 0'.F7.GF'GNF?F' NGF?GF >F /G.H FG NGF7F' 77?F' NGN7/.F' /&NG ''6?' 7 7

 /NFG NG./N.7.F' 
 NGN/'Gg' /'/?gF /NFF.F' 0'.F7.GF'GNF?F' NGF?GF  7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

./N.7.F' /NFG NG 
 NGN/'Gg' /'/?g' 0'.F7.G H'G '0' 'G /N//.GNF?F' NGF?GF  /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

 7N7/.F'.)NGF?F' FG&GF' �/7..F' 0'NF7 �7F.F'( /NF'.F' 0'7N>.GFF O 'FGH Og'/ 'Gg..' GF... /N.7.F' /NFG NG 
://.F' /NGG' 

          :NF'.F' NG F/G.. G.NGG' //.F' '6GF 
:/N7>FF' /NGGg' 

     NGN/'Gg' /'/?g' 0'.F7.G " NGH �G?N6NG /NGG' FG G.NGG' //.F' '6G /G.7N NGF?GFGNF?F' 7?F' NG 7
"/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 
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 NGN/'Gg' /'/?g' ?N6NG .FH'F. N.F' /F.'7F' 0'7'7/FF O 'G?/ GN/F.�GNF?F' NGF?GF 7'/F' 7FFF' /7H F
 NGN/'Gg' /'/?g' 0'.F7.G " ?N6NG HH'F.. /7N/G 0'7'7/ 7GN. G/? NGGNF?F' NGF?GF 77?F' NG  NGF7F'

."/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG 
 /'/?g' 0'.F7.G " HN/ /N7>F /7'7/. 7'. FG6. /N/N?7F' /..GGF'H G'? FG6. /N.7?F' /..GGF' /G7

 NGN/'Gg'GNF?F' NGF?GF ."/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG 
:/NFN.7.F' /NGGg' 

 NGN/'Gg' /'/?g' 0'.F7.G HN/ /N.N.'7.7g' 7ط.F' ?6H OF? /N.7.F' ''7..H FNG&'FF' /7'7/F' /NG. /F
GNF?F' NGF?GF ./N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG 

'7. /F?F GG6NG/.. GF0H �FNGF?GFF NGN/'Gg' /'/?g' H'.G NG FN//'.FF //&'GF' GN/F..N7/. .G FNGF?GFF /N
.'G.g?F G?6F' 7'FFH 'G6N6?.F /NFF' 7'FF F? G6GF'H 

 H'.G NG FN//'.F' /NG. /F N.F'H /N//.F' 0'/7.FGF'H 0'N7N.F' GN/F. NG /7'7/F' GG'7. H' FG&GF' FG
 NGN/'Gg' /'/?g' 0'.F7.GGNF?F' NGF?GF ./N/N?7F' /N.7?F' /GFGGF' NG NGF7F' 77?F' NG 

 /H//://.F' 
 /H//F':/N?N6NGF'  

 :NFN 'G. //.F' G6.F' 
 /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G

/N.7.F'. 

 /G.H FG /F'..7g'. N/7GF' NG7NF' N//.F' .GFGF' OF? /'G.?g'./N.7.F' /NFG. 7N7/.F' /&NG ''6?'  

0'7N>.GF'  /NF'.F' /N7.6F'7N7/.F' /&NG ''6?g : 7F.F'–  /7..F' 0'NF7- .NGF?F' FG&GF' 

 /NF'GGF' /H//F' 'H :/N76.F 
    7N7/.F' /&NG ''6?' OF? //.F' F.7.NFG0' /N.7.F'  ./N/N?7F' /N.7?F' /GFGGF' NG 

0-/H//F' :/NF'G6F' 
   G'?F' NG //.F' F.79444-9445FG. 

 ://.F' 0'/F77G 
?' /'/:GF?GF' 

GG7?N Yildiz ((2020 0'77&G GG/F. GNF?.F' /FGG /FH'6G OF? '7/'F HNGNF GF?GFF /NFH' /?'F7 "GF'.
 0'0 0'77&GF' FG 'G7N> H' /N.7.F' 0'NFGH FNGF?GF' /'/?' /G'?G F/G /77..G /NN.7.�/Fg?F' /. /N

 G.77&G NG O 'NN.7.H ONGF?H O 'NG'F/ GF?GF' .F'7F' /'/?' G.N./G/.F' F.F /NGNF?.F' 
 :GNF?F' NGF?GF NGN/'Gg' /'/?g' 

     NGN/'Gg' /'/?g' G7?N:GF'.  /7..7GF' /NGF7F' G7'?GF'H GNG'GGF'. /N.7.F' /NFG NG GF?GF' .F'7F' /NH6. "
�/NGF7F' 'N.NFNFG.F' G'/..7'. /N77..F' /G7?GF' OF' HN7NF'H //.F' OF? ' O7/'F HNGNF G77.. H'.G. 

 �'7GF'( "/77'?G /NGF7 .NF'7'H H77. NG7?GF' FFFF' .NF'7' 7NN7.H FFFH0200 �05 //.F' NGH .)
H /G>FG /NFG? :GF'. FNGF?GFF NGN/'Gg' /'/?g' GN7?. G.N NF'/F' FNG'. OF' G/G. F.F FG 'GF 7ط.GFNGF?G 

GNF?F'  GGFNGG.H /N.7.F' 0'NFG NG /G/.F' F.F O 'N7'/'H O 'NG7?G'GGHGG.'7G'H �O 'N7 'F /N7H76F' 0'7'GGF 77?F
NGF7F' Hg. FG  G.N7 N.F' NGF7F' 77?F' NG NGN/'Gg' /'/?g' 0'.F7.G'GF? G6GF' /' Hg. FG' /' //.F

NG /F/G.GF'  /&NG ''6?g /G.NGF' /F'..7g'N.F'H 7N7/.F'  /NF'.F' /'?.g' FG6.'GGF'H �/NG7?GF'( �/N.7
/N7'/g'.)/NFF.F'H � 
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 :NGF7F' 77?F' 

      GF'. NGF7F' 77?F' G7?N HH&6 ?NG. NG /N/NFF.F' H77F' OF? /NGF7F' GNG O>7. P6F' 77?F' " :
 �/N.?( "/'N/F'0200 �952GN7?. G.N NF'/F' //.F' NGH .)  NGF7F' 77?F'/7/FF' :GF'. G' FNF/. OF? G'/

 GF?.F' 0'NFF. GN8N. Hg. FG FN76?F'H P/'/F' H7FF' NGF7F'NG 'G.G/H  .G'7. ONGN/'G' FNGF?GF' /'/?' '
/N.7.F' /NFG NG. 

0'N./g' /?.'7G :'NF'/ 
3-1 P7>FF' 7'7g' 

:FNGF?GFF NGN/'Gg' /'/?g' 

    /N'>F' FGG.  FNGF?GFF NGN/'Gg' /'/?g' FGFNG'. .F'7F'/  GF?GF'('7.Gg 0'GNF?GF' HF'H GNG'GG'F F&'F/
 G77.. H'.G NG?.F' NGNFH'.G NG GF0 FN.7. OF? /7/FF'H  G77..F.F.7GF' NG 'NFF' /F?7N7/.. G 

 �(g7FFH /'/?g' '6G HNGNFN. 7.طF' Hg. FG FG?F' FG /NF'? /.7/ OF? /'/?g' 77..F' NG NGN/'Gg' 
0'.F7.GH  FN/'NGF' FG /N/?F' NG 0'///.7GF' /'7'.GH �/N.NFNFG.F' 0g'7.g'H 0'GNF?GF' /7N/' /NGF?F

(ecole admin,2021,P.1.) 
 GG7N 'GG/'/?'  ?g7' OF? HNGN /N/. G77.. H'.G NG G.'N'GGH G.'7'GG 7NN7. NG O 'NGN/'G' GF?GF'
G. 7G.7GF /.F'?.GF'H /?N77F' /NGN/'Gg'H /NGF?F' 0'7N7.F' ?G .7'F.. /7N7. GF?GF' /'/?' 'G'6F H'G '6F 

F.F.7GF'H /NF'/F' 0'7N>.GF' G./ /NFG?F' /''GGH 0'.7.G 7NN7. NG GG7N 'G. /N /NGNF?.F'(Indeed 
Editorial Team,2023,P.1.) 

 /'/?g' NG 'G7G'N. N>.FN N.F' 7H76F' 87.' FGHNGN/'Gg' ( NFN 'G GF?GF' .F'7FFBirla,2018,P.6:) 
.0gG6GF' F/ /7'GGF G.'7G'H NGF?F' 7NGG.F' .NF'7' OF? GF?GF' .F'7F' .N7/. 

 0'7'GGF'H G7'?GF' GF?GF' .F'7F' /FG/NF.F.7GF'. 

     /N.7.F' 0'NFG .G.F.HH77 . /7'.F' 'G.G'7. 7NN7. FG 'GFGG. /?NF.G .NF'7'H/'/?'  GF?GF'F /G/.F' F.
 O'/'/?'NGN/'G'FG?F' HN7 NG 7'7.Fg' FG GFGG.F �/NF'? G/N.. 6NG.N O ' �0'?'7G Hg. FG GF0H  FG //?

FGH 'N'6FF''G  FG RgG GNF' 7'6' 'Gecole admin,2021,P.5 �'7GF' �0200 �.795NFN 'GNG:. 
.F'7F' G77/N P6F' 77..F' 0'77FG FN. FG'G. /N.H /7H76/ .GF?GF' 

.NGN/'Gg' 7N7/.F' /NFG?. FNG&'FFF PN.7.F' /'/?g' FG /. g 

('7G' .F'7F'/ /NFN.7.F'H /N77..F'H /NGF?F' /NGF.F' GF?GF' F'FG'.. N.G ?F' HN7 NG 7'7.FgFFG. 

NG7?GF' ?7N.F' .N /N/. 77..F' 0'77FG NGG.F'7F' FG/ FG GF?GF'  NG 0'G/Fg'G77.. H'/NG. 
:)PN.7.F'( NFGGF' /'/?g' 

   GNF?.F' 7N7.F' G.H OF?H FGGF' ?NG.F /G8gF' 7H76F' GG' PN.7.F' H' NFGGF' /'/?g' F/GN�  'GF
 0'77FG FG GNN./N 0'. P6F' NF'/NGF' .N7/.F' .F'. OF' GFG?. G'NFFF GF?GF' FNG'. NG GG7. /N7GFH /NN.7.

 GF?GF' /'/?' FG '6..N g ' O'6. 'ONFGG(Setiyawami& Sugiyo,2019,P.406.) 

 :NG'F/F' /'/?g' 

G'F/F' H' /N/ �?G..GF' NG //&'7F' /G'F/F' ?G 7N.G // OF' GF?GFF NG'F/F' /'/?g' F7.N7F' / 'G'F?G. //&'
NF'/F' .FNF' NG 'GN7 g GF?G FGF /G8g FG'6F'� ..N.7N P6F' 7Gg'  GF?GF' O/F N?NF' /NGF. /7H76

N.F' 0gG6GF'H G?G..G /G'F/. 'GG.'NN /F  G.'Fg?H 'GNG 6N?N N.F' G.&N..(Farmer,2023,P.4.) 
 :)/N.N7/.F' .G'7.F'( /NF'/NGF' /N.7.F' 

   .G'7.F' /?.  7N.G N/F OF? 7/&. 'GF' /N/ �GFG? NG GF?GF' /'.F H'G6F /N7H76F' .F'N.F' FG /N.N7/.F'
 G.'7G' NG GG7.H �GF?GFF /NGNF7F'H /N7.6F' .F'N.F' OF?' /FGGF' 0'NFg.' FG /N/?FG ?NG. NG F/'7
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FG .G'F7.F' N'/.G.  �G&'G.F' O./HHg. FG GF0H N7>./ F'H /NG7?GF' .F'N.F' /G'G /N7'GGNF'?GFg'H /
(Ahmed, Pasha& Malik,2021.P18.) 

:NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g' 

     GF?GF' /?N NG /NH'6F' 7.//NGNF?.F'H /NN.7.F' /NFG?F' 'G.g./G GG' FGH  /7'GF' /.'/F' .F'G '6FgG/'/? 
FG GFNG'.H H PN.7.F'H NG'F/F'H NFGGF'H NGN/'Gg' .F'.F' �GF /N.N7/.F' /NN.7.F' .G'7.F' GN/F.F FG FGG.N

 7N>.F'. G7.N GF'? NG /GF..GF' G7'H/'. G'NFF' 7G.7GF'( �('./0292.) 
     7'6' /N/GNF?.F' NG 6NG.F'H //N.FF NGNFFg' 6G7GF' H' OF'  GF?GF' /'/?' .G'7.7..?. G .G'7. /77.

NH6.F /N7GFF'H /NN.7.F' 0'N7>FF 'FGH /G>FGH/G. /NG'F/F'H /NFGGF'H /NGF?F' 0'7..F'. FNGF?GF' (g7F' / G
 //'N8H /FGGF' NG NGFF' FG GGFGG. N.F' /NGNF?.F' 0'N'GGF'.H GF?F'H /G7?GF'. FN/F7.G F.F.7GFF FNGF?G .N7..

/NGNF?.F' GG.N.'.F'. NG.F'H //N.FF NGNFFg' 6G7GF'("'N?.'.. H' 'NFG'G. 'G' .G'7.F' G6G G/F.H?.F' NG 6 �GNF
0299 �95.) 

    /N/?F' NG GG.'7/FH FNGF?GF' 0'NF'GG' 6N6?. NG /NGN/'Gg' /N/'FF' FG G.NGF.H GF?GF' /'/?' /NGG' FGG.H
 /7./F'H /77/GF' F.'/ /NGNF?.F' /NFG?F' N/'NF ?NG. OF? GF?GF' ?g7' 6N6?. NG GG7. /N/ �.F'N.F' FG

 'GG �(g7F' ?G FG'?.FF /NG7F' 'G FN.7.F 77GF' GF /'.S. GF 'GGN/F. G.N N.F' /N.N7/.F' .G'7.F' Hg. FG GF'
 G.'7/F OF? G7?.F' FG G./?'7GH �?F'NF' 87' OF? /NN.7. 7'GG'H 0'N.N.'7.7'H 0'N7>F FG GGF?.

GF' /?N.7 GGGF GG'G' H'/NGF' /7G F? Og6G �GN/F NFGGF' 7/F' 6N6?.H 'GFN7/.F /NFGGF' G.'N'GGHG N.F' /F
 FG N.F' 0gG6GFF P/7.F' NG GF0 G/?'7N7 'GG �/NN.7.F' GF'NGF' ?G 7'7.Fg' FG GFNGG.H �'G. GNFN7

/NGN/'Gg' /N.7.F' Hg. H' G.N7/. /N'/. NG GG.'N. H' FGGGF'  �FNGg'(0299  .) 
     .G'F7. PN./N H' /NGG' OF? 6G7. GF?GF' /'/?' NG /NGF'?F' 0'G'..g' H'H OF? /'/?g'G77'F? 7'7' /N

 6?.F' 'G6?. ?G FG'G.. H'H �.F'. FG 7/G' FGG'G7gF  77?F' GF?GF /NGN/'Gg' /NFGGF' /N7.6F' ''F. NG
 FG 'GNF' 7'6' 'G P/N?7F' NGNF?.F' G'>FF' NG GF?GF' /'/?' .F'N. 87.' FGH �NGF7F' FG(?H GN>?F' /.? /.

/'.GF'� 0299� �('./0292�  �'7GF'0200 :NF'.F' N/FF' OF? ) 
:NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g' 

   �//N. /7N7. /G/.F' F.F GF?GF' �.F'7F' /'/?' /N.7.F' 0'NFG NG /7'.H /NGNF?.F' 0'77&GF' OF? N>.FN
0 G.N /N/ �GNF?.F' NG 'GFG //'G.7g'H NGF7F' 77?F' NG 'N.NFNFG.F'H 0'NFF.F' GN8N. FN77 F?F 7.? G

 .N7/. F.g �GNF?.F' NG 'N.NFNFG.F' .G/ OF? FG?. N.F' .G'7.F'H 7ط.F' ?6HFNGF?GF' ' F.G /7N7. /G/.F
 /'/?' NGH 'GNF' HN7NFF ?NG.F' NF7N N.F' 'NF?F' /N'>F' FNF/.F �GGNF? //&'GF'. /N?.H /7G/GF?GG  P7'.N 6NG.G

 /?7'7.GF' NGF7F' 77?F' 0gN/. /7G.7GF'H(7GF' �'0200.) 
  FG6NH  GF?GF' .F'7F' 'G.7.GN H' /. g N.F' 0'7..F' /G'G NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g'

 (g7FF 'G77/ N.F' G.'7.. /G'G GN/F. FG GFGG. N.F' /NNFF' /6NG7F' GN/F HNGN /N/. �G77/N P6F' H'.GF' NG
'F/ ('?N.7'H 77..F' GNG'GGF FNG?F' GGGF' 7.? �FNG.F'( /77'?GF' 'G.'7N7..H /FG'G 'GF&0202). 

FG6.NH  FNGF?GF' /'/?' G'>F /NGNF?.F' 0'77&GF' NG/77..GF'  G/'GH 7ط.G .G'F7.GF. G/77. 
F' 0'77&GF' /FGG /FH'6GF /NGNF?.F' 0'7'GGF' GF?GF'/.F'7F' ('7G' G/G. /FN?G 0'77.. NG /NN.7.

/GF..GF' GF?.F' F/'7G NG 7N7/.F' �P/N67F'H NG.?F'H NG8'?F'("0292 �2.) 
GF?GF NGN/'Gg' /'/?g' 0'.F7.G GNF?F' N:NGF7F' 77?F' NG 

     FN. /?'F7F GNF?F' GF?G /7'.H GF?GF' OF? GGg' HN?.�/>F'  GF?GF' '6G GF.GN H' 7Gg' ..N.7' '6F
/F7' /FG GF6F �H& NG N77..F'H NGN/'Gg' FGG.F' FG /NF'? 0'NN.7G0'77&GF' OF' GF?GF' /'/?' /GGG 0 

 H'G GF6F 77?F' 0'N7?G G&'N. N.F' 0'7/FF'H 0'7'GGF' HNGF.GN FNGF?G /'/?' 'GFG .F7SN N.F'H �/NN.7.F'
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GF?GF' /'/?' NG GNF? /F.7SN FN.GH PNF 7'7' /'.N' H'GG. /7H76F' FG  N.F' 0'.F7.GF' FG /?NG.G FG6N
?G G'g.N 'G. G/'/?' NG GG7.  NGF7F' 77?F' 0'N7?G NF'.F' NG 'G7.FF(�/N7F'0202:) 

:NGH �/NG7?GF' 0'.F7.GF' 
 HN7GF' ?G FG'?.F' OF? /7/FF' GF?GF' .F'7F' /FG. /G/GG /N.N7/. 0'7H/ OF' /.'/F'/N6'7.Gg' G GNF?.F' N

/NF?'G.. 
'FGF' G/.. N.F' /NGNF?.F' ?F'NGF'H 0'N.G7.F'. GF?GF' .F'7F' N?H FNG?../N7'7/F' .G 

.NFf' .7'/FF /N/'GF' 0'FNGGF'. /G7?G OF' /.'/F' 
FG'6.GF' 7N>H FG'6.GF' NGF7F' F7'N.F' 0'H/'. /G7?G OF' /.'/F'. 

 0'.F7.GF'/N.'7'GGF':NGH � 

.'G.7'/' /NGNGH /NFH7.GF' ?F'NG GNG7.H /'/?' /7'GG GF?GF' .F'7F' Gg.G'  
'67' /7'GG GF?GF' .F'7F' Gg.G''ON.'0 NGF7F' GF?.FF FNGF?.GF' GN.N.H /. 

0'GNF?GF' ?'.7.7'H ظG/ /7'GG GF?GF' .F'7F' ('7G'. 
GNF?.F' NG 'N.NFNFG.F' GN8N. /7'GG GF?GF' .F'7F' ('7G'. 

 GNNF.F' .NF'7' G'/..7'H �/NFH7.GFg' 0'77FGF' /'/?' /7'GG GF?GF' .F'7F' ('7G'NGF7F'. 

NGH �/N7'/g' 0'.F7.GF': 

.GNF?.F' NG /NFF.F' .G/ H'.G NG 'GGF' FNGF?GFF /7'/g' F.F FG PNF?GF' H' P/'GF' G?/F' 7NGN. 
.NGF7F' GNF?.F' FN.7. NG FNGF?GF' 0'.'N./' ?G .7'F.. /NGNF?. /&N. /'.N' 

.FNGF?GFF /NGF7F' 0'7/FF' /NGF. 0'N.N.'7.7' HN/ //6'H /N7'/' /N(7 /7NF. 
' FN7/. NG G'G7g'.GF?GFF /NGF7F' /N./.F' /NF.F 

:NGH �/NFF.F' 0'.F7.GF' 

./NFF.F' /6G.g' ///'. /6G.G /NGF? 0'7...G 7NGN. 
 8'.G. .F7.F' /G.6 7NGN.../7N.GF' 'G.?77 

 7NGN.FG' /G>F' .H'7?g' P/'G.F /F'N7H /N'G/H 
./NG0 87? 0'6'6H 0'7N.7 7NGN. 

    ''7F.7'H O' 'GF' G67? F.7 'GF �g.FNGF?GF NGN/'Gg' /'/?g' H' ///'.F' ظ/ GNF?F' F7F' 77?F' NG NG
 GF?GF' /.F'7F' GF.GN H'. .F7.N/7/FF'  �H'G6'H 7N7 //?. G7N7/.H NGF7F' ON./GF' ''6F' OF?' R '.G'6

OF'  G'/..7' OF? /NF'GGg'/NFF.F' 'G.G'7.H /NGF7F' ./NGNF?.F' /NFG?F' NG 
3-3 :/F.'7F' 0'7'7/F' 
    O7.' ( /N.?0200 77G. G'?F' PNF'/F' GNF?.F' NGF?GF /NFGGF' /NGF.F' 0'.F7.G GG' OF? G7?.F' .G/G )

 77G. G'?F' PNF'/F' GNF?.F' NGF?GF /NFGGF' /NGF.F' .G'7. 7NN7.F 0'/7.FG /77H �NGF7F' 77?F' 'N6 OF?
 �NGF7F' 77?F' 'N6 OF?HHg. FG NG7NF' .GFGF' /7'7/F' .G/..7' NGF?GF /NFGGF' /NGF.F' ?F'H FNF/. 

 NGF?GF /NFGGF' /NGF.F' H' OF' /7'7/F' .&'.F .F7N.H �NGF7F' 77?F' 0'.F7.GH 77G. G'?F' PNF'/F' GNF?.F'
N. NGF7F' 77?F' .F7.NH �/NGNF?.F' /NFG?F' FN7/. NG ' OG'G ' O7H/ P/&. G'?F' PNF'/F' GNF?.F'8 /7'NGF' GN

 /N/'GF'H /N76.F'/./NF'? /.7  . /NGg' 7N/G NGF7F' 77?F' .F7.N 'GG �/NGNF?.F' /NFG?F' 7NN7. OF? /?'7
.//N/.F' GF?.F' .NF'7g /G8gF' /N.NFNFG.F' 0'7'GGF' ('7.G'H FNGF?GF' O/F /NGF7F' 

     G'FH( '7GF'0200 OF' .G/G )/N//.  'N6 NG O7Fg' /?G'.. /N.7.F' /NFG NG GF?GF' /'/?' ON.7G
 /NFG NG GF?GF' /'/?' .G'7. NG NGF7F' HN/.F' 0'.F7.G 7GN. /.7/ OF' G7?.F'H �NGF7F' HN/.F' 0'.F7.G
 GNG7. G.H �N/7GF' NG7NF' .GFGF' /7'7/F' .G/..7' �/.F7F' 7>F /G.H FG O7Fg' /?G'.. /N.7.F'
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( OF? .FG.6' /F'..7'59.7G. FF?.NH HHg' G7FF' �FNG7F OF? /?8NG /7FG )( FG6.NH GF?GF' /'/?' ON0 )
 0'.F7.G. FF?..H NF'/F' G7FF'H �)NF'/NGF' /'/?g'H �NGN/'Gg' /'/?g'H �NG'F/F' /'/?g'( :NG �0g'.G

( FG6.NH NGF7F' HN/.F'4 �/N7'7/F' .G'FGF'H 7ط.F'H �/NG7'6.F' //'NFF'H /N(7F'( :NGH �0g'.G )
./.F' /NF.F'H �GF?.F'H GNF?.F' /NFG?H( FG /FNGGF' /7'7/F' /FN? OF? /F'..7g' .F.7H �)/N9020 'O.F'7 )

NG GF?GF' /'/?' ON.7G H' OF' /7'7/F' .&'.F .F7N.H �O7Fg' /?G'. /.F7 FG /.F'7H N.7.F' /NFG /?G'.. /
 NG O7Fg'6'/?' .G'7. NG NGF7F' HN/.F' 0'.F7.G 7GN. /.7/H �' O7N.G H'G NGF7F' HN/.F' 0'.F7.G 'N/ 

.' O6N' ' O7N.G H'G O7Fg' /?G'.. /N.7.F' /NFG NG GF?GF' 
    ( /'//F' 07.'H0200 OF' .G/G )/N//.  GNF?F' GF?G /'/?' .G'F7. NG NGN/'Gg' /'G.?g' 7NN'?G

 /7'7/F' G'/G' FNF/.FH �NFNF/.F' NG7NF' .GFGF' G'/..7' G.H ."(' /?G'.. /N.7.F' /NFG NG 0'N6'N7F'H
 FN.7. G.( FG /FNGG /F'..7'19( OF? O'76&G )02 .F'. OF' �7N7/.F' /&NG ''6?' FG 'N7N7/. O'N6? )
 FN.7./F'..7' ( FG /FNGGF' /.F7F'22( OF? O'76&G )51 .F7N.H .N&'GFF' ON.7GF' NG /.F'7H O '.F'7 )

NF?F' GF?G /'/?' .G'F7. NG NGN/'Gg' /'G.?g' 7NN'?G 7G'N. /.7/ H' OF' /7'7/F' /G.H FG 0'N6'N7F'H G
 �G.F'77H �NGN/'Gg' .G'F7.F' /N(7( HHg' 7N&7F' 7'N?GF' F7/ 0' �/77N.G 7N7/.F' /&NG ''6?' 7>F
 )NGN/'Gg' .G'F7.F' /NF.( NF'/F' 7N&7F' 7'N?GF' GNFN �/NF'? 7G'N. /.7/ OF? )GF?.F' 0'.7.GH �GG'/G'H

F' 7N&7F' 7'N?GF' GNFN �/NF'? 7G'N. /.7/.�/6G.FG 7G'N. /.7/. )NGN/'Gg' .G'F7.FF /N./.F' /NF.F'( /F'/ 
 /.F7F' /G.H FG 0'N6'N7F'H GNF?F' GF?G /'/?' .G'F7. NG NGN/'Gg' /'G.?g' 7NN'?G 7G'N. /.7/ .F'G 'GFN.
N �/77N.G 7G'N. /.7/. )NGN/'Gg' .G'F7.F' /NF.( HHg' 7N&7F' 7'N?GF' F7/ 0' �/77N.G  FNGF?GF'F GN

./6G.FG 7G'N. /.7/. )NGN/'Gg' .G'F7.FF /N./.F' /NF.F'( NF'/F' 7N&7F' 7'N?GF' 
 .7F.7'H /7'7/YILDIZ (2020) FNF/. /7'7/: 7.F H'G6 NG NGF7F' HN/.F' /NFG? NG FNGF?GF' GNF?. "

?6NF'" H.G/G ' /7'7/FOF' G7?.F' OF? GNF?. FNGF?GF'  GG.'''GGHNG  H'F.Fg'OF' /NFG? HN/.F'  NGF7F'NG 
 H'G6 OF' /G'6g'. � 77.F GN/F. 0'H/'7'NFF  0'''GGF' /NGF7F'0'7NN>.F'H  /G.NGF'.7' �77/GFF .G/.

 ?G /F.'FGF' ''7.' Hg. FG 0'F'N.F' ?G. G.H N?NFF' .GFGF' /7'7/F'02  7N7/.F' /&NG ''6?' FG N6?
 NG1 G7F NG /GF..G 0'?G'. N GF' .&'.FF' 07G8' H �/NN.7.F' GNF?F' /N(7 GNG7. FNNGN/'Gg' OF? ..
g FGGN /N/ NGF7F' HN/.F' /NFG? NG /N(7F' G6GF 'FGH GNF?.F' 0'NFG? /7'/' H /F'?G /NGNF?. /&N. ''6F

NG7'6N H' 77'/GF' G6G NG FNGG'7GFF' /.F' /NF.F'  ''6F' G?/ FN77 F? NGF7F' HN/.F' /NFG? NG. /N/. /N
NGF7F' HN/.F' /NFG? H G&'N... 

       .G'F 'GG ( NF7N7F'0292 ) .G/G 77?F' 0'/..7G 'N6 NG GNF?F' NGF?G /'/?' .G'7. GNNF. OF'
 �FNGF?GF' (g7F' 7>F /G.H FG' OF? /'G.?g' G.H NG7NF' .GFGF' /7'7/F' .G/..7H'N..7g' P6F'H NG. H

( FG45 /.7 OF? /?8NG /7'.? ) �7N7/.F' H77 �/NGNF?.F' 0'7..F'H ON./GF' �/NGNF?.F' G'/Gg'( 0g'.G
( FG /7'7/F' /FN? .FNG. �)/NFG?F' /N.7.F' �GNNF.F' .NF'7' �/NGNF?.F' 0'7...GF'H F&'7NF'990 O '.F'7 )

( GGFG �/.F'7H922(H �GNF? N&'/..g' GNF?.F' .G'F7. NG )90( GNF? G'?F' GNF?.F' .G'F7. NG )''NGNG-  .N7'.
N?N.7-  )''N6NG/NFG. /N.7.F'-  G'?FF NF'/F' N7'7/F' F7GF' /N'GF GNN7 NF. /?G'.0294 /0295 07G8' .G

( GNF? G'?F' GNF?.F' .G'F7. OF? /NF'G.g' /FG'NGF' /.7F H' .&'.FF'''NGNG- N?N.7 .N7'.- 6NG.>F. )''N49% 
G 77?F' 0'/..7G 'N6 NG "HN.FG" GNNF. /.7/. .G'F7.F' 0g'.G ?NG.F /.7FF' H'H �(g7F' 7>F /G.H F

( FN. 'G ./H'7.05-52 % )H'GH  H77 H'.G �/NFG?F' /N.7.F' H'.G :O 'N/?'7. GNNF.F' NG 0g'.GF' .N.7.
 /NF'G.g' /FG'NGF' /.7F .>F. 'GFN. �GNNF.F' G/ �G'/Gg'G �/NGNF?.F' F&'7NF'H ON./GF' H'.G GNFN 7N7/.F'

G'F7. GNF? N&'/..g' GNF?.F' .05%  7>F /G.H FG 77?F' 0'/..7G 'N6 NG "6G.FG" GNNF. /.7/.
( FN. 'G 0g'.GF' ?NG.F /.7FF' ./H'7.H �(g7F'09- 40 %)H'GH  H'.G :O 'N/?'7. 0g'.GF' .N.7.

.G G/ GNNF.F' H'.GG �GNNF.F' /.7/ 7GF 7N7/.F' H77H ON./GF'H G'/Gg' �/NFG?F' /N.7.F'F' H' F&'7N
./NGNF?.F' 
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        FG OgG O7.'H(2021) Ungar& Tsybulsky   .G/GF' GG7'H/' HN/ FNGF?GF' 7N7. FNG6. O
 ?G. G. H NGGF' .GFGF' /7'7/F' .G/..7' H .F7.Fg' 7.? /7H/ NG FNG7'6G Hg. FG NGF7F' 77?F' NG

 FG //.F' /FN? .FNG. H /F'..7g' FN77 F? 0'F'N.F'55 ?G /NNF7 /7H/ NG 'NG7'6H 'NF/.F' 'O77'GG 'GF
 NG'? FN. )/NGNF?.F' G>FF' /7'/' OF? 6NG7.F' ?G( GNF?.F' NG 7N.7.'GF' /.7/ .G'F7. FG '6.G 'GGN/F. G.

0294  H0292  FG /GGG /N?'G..g'H /NN.7.F'H /N7.6F' .F'N.F' HH7..?N FNG7'6GF' H' .&'.FF' .G6G H
GH �GF?.F' /.7.. /N/ .GFF 87?.F' 7/' 'GG �NGF7F' 77?F' NG FN77/GG GG7H/F GGGGG OF? ' O6N' 7/&N '6

PBL .FNG7'6GF' O/F 7H/F' GGGH GF?.F' (7'.. OF? /76'.G .F7.Fg' 7.? /7H/ 7.? 
- /F.'7F' 0'7'7/F' FG //'G.7g' G.H' 

     /F.'7F' //.F' 0'N./' 87? 'N6 NG///'.F' //'G.7' G /NG.F' GF. FG 'GF'G.' FGGN 0g'.G //? N
 :N.f'.- 

.//.F' ?N6NG .FH'F. N.F' /N.F.g'H /N.7?F' 7/'7GF' 6?. OF' ''/.Gg' 
./7'7/F' /N.GFG />'N7 

.'GGFN. /Fg?F' /.7/ O/GH /7'7/FF /N?7GF'H /N7N&7F' 0'7N>.GF' /N//. 

7/F' 0'GNF?GH 0'F'N. /.F'?G G&g. N.F' /N&'7/g' F&'7NF' /N//../NF'/F' /7' 

./7'7/FF P7>FF' 7'7g' H'G7' ''F. 

 G6G NG //G.?GF' 0'FN?F' G./ OF? ?g7g' /?. /7'7/F' /FN?F .7'FGF' G./F' /N//..0'7'7/F' 
-  /F.'7F' 0'7'7/F' F? /NF'/F' /7'7/F' G. 6NGN 'G 

 NG /F.'7F' 0'7'7/F' F? /NF'/F' /7'7/F' 06NG. 'G?G..G( /&NG ''6?'N7/.F')7? 'G6NG7. OF' /G'6' � OF
 /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G "

 "/N.7.F' 
//.F' 0'''7.': 

 //.F' .GFG 'GGNG7.H: 
  G.OF? G'/..7' .//.F' ?N6NGF G..7'FGF GF0H �NG7NF' .GFGF' 

 ://.F' ?G..G 

  HNG.  ?G..GNFG NG 7N7/.F' /&NG ''6?' FG //.F' 0' /N.7?F' /GFGGF' NG /N.7.F'./N/N?7F' 
://.F' /FN? 

      G. 7'N..'//.F' /FN? /FN77F'. F' /N&'N6?F' /NF.7FG //? .FG6H ' /NFG NG 7N7/.F' /&NG ''6?' /N.7.F
/N/N?7F' /N.7?F' /GFGGF' NG  GG//? >F'.F'GG//? (52/&NG ''6?' FG N6? ) ( HH/.F'H �7N7/.F9 /6NN )

 7&'7../FN?F' 
( HH/.1 ) 

/FN?F' 7&'7. 
/NN&GF' /.7FF' 7'7G.F' 0'&GF' 7N>.GF' 

90% 02 7NN7NF'G. NGF?F' FG&GF' 

02% 94 'NF? 0'7'7/ 
922% 52 ?NG.GF' 

02% 90  FG FF'5 0'NF7 /7..F' 0'NF7 

02% 92  FG5 –92 0'NF7 

02% 91 7/G'  FG92 0'NF7 

922% 52 ?NG.GF' 
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     ( HH/. FG 7G>N9 FG //? 7.G' OF? .F7/ /F NGF?F' FG&GF' 7N>.G NG )7NN7NF'G.( /&G H' )
( OF? .F7/ N.F'H 0'7'7G.F'02( F7' FG /FN? )52( /.7F. /FN? )90%)�  0'7'7/( /&G .F7/ 'GFN.

( OF? )'NF?94( /.7F. /FN? )02%)  'GG HH/.F' FG 7G>NF.'7F' ( /&G H'7/G'  FG92  7N>.G NG )0'NF7
( OF? .F7/ N.F'H 0'7'7G.F' FG //? 7.G' OF? .F7/ /F /7..F' 0'NF791( F7' FG /FN? )52 /FN? )

( /.7F.02%�)  FG FF'( /&G .F7/ 'GFN.5 ( OF? )0'NF790( /.7F. /FN? )02%.) 
://.F' /'/' 

:'GFN.7. 0'''7.'H /F'..7g' 
     G' FNF/. 8'7>g/F'..7' ///'.F' 0/?' //.F' G'/  ((Questionnaite  //.F' /FN? OF? 'GFN.7. G.
gF//.F' /F&7' OF? /.'. . 
- FG G/GF'/F'..7g' OF? G7?.F' : /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G

/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F. 
- '/g' H'F.6' 7/'7G /NFHg' 'G.7N7. /'/g' H'F.6' G. :'G.'7'.?H / 0'H/g'H 0'N./g' /?.'7G Hg. FG

 /F.'7F' 0'7'7/F' FG /N/?F' NG /N/7GF' 0'H/g' NG //7'NF'/Fg?F' 0'0 0'7'7/ NG 'GG GF'( FG OgG7'� 
0200� Ungar& Tsybulsky, 2021). 

:/F'..7g' ON./G 
:'GG FN7N/G FG /F'..7g' .FNG. 

7N/GF' .NGF?F' FG&GF' �/7..F' 0'NF7 �7F.F' :/NG'7>GN/F' 0'7N>.GF' HH'F. :HHg' 
7N/GF' 0'.F7.G :NF'/F'  ''6?' 7>F /G.H FG NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g' 0'.F7.G FG

/N.7.F' /NFG NG 7N7/.F' /&NG. 

 FG.6'H/F'..7g' ( OF?4/N7N&7 /'?.' ) NGH '.F7.GF'(/NFF.F'H �/N7'/g'H �/N.7'GGF'H �/NG7?GF' 0 �)
.FNG.H /F'..7g' ( FG02 )./7FG  ?'6.' G.H:'GFG 0'''7.g' FG /?NG.GF /'/g' 

:/F'..7g' H/7 :'gH' 
:Hg. FG /F'..7g' H/7 0'76&G 7g..7' G. 

F' H/7P7G'>F'( OF? /F'..7g' 87? FN77 F? ON./GF' H/7 0'7..7' G. :99G/G ) ''6?' FG FNG
 'G.>'N7. FF?.N 'GNGH �G7'NFF .?6H 'G 7'NFF 0'7FGF' /N/g7. FF?.N 'GNG GG.'>/gG ''/.g 7N7/.F' /&NG

( ?'G.' /'G.?' G.H �/&N.FF 'G..7'FGH22% 7'NFGF' NG 'GFNG6.F /7FGF' /N/g7 OF? FNGG/GF' FG 7/G'G )
FF �FN/?.F'H G6/F' /N/ FG GG.'>/gG. 6.g' G.H./N&'GFF' 'G.7N7. /7'7/F' /'/' OF' HN7N 0/G.?'H 

 O7?.H O 'G&'/ :NGH 0'NN.7G /7G. 0/// 0' �/7'7/F' ''6.' FG '6. FGF �N7'G.F' 07GNF .N7/. ///'.F'
( H8NF'5( H8NF' O7?.H O '.F'> �)4( H8NF' O7?.H O 'F'N/' �)0(H8NF' O7?.H O'7/'F �)0 H8NF' O7?.H O'/.' �)

(9F'G '0'H �) H'8Hg' G6G 7G?. .F'7F' G'..g'. 0'7FGF' .F'G H'/ NGH �..NGF' G'..g'. 0'7FGF' .
 7N6. N.F' �/NH'7.GF' 0'&GF' /FN77 ///'.F' 0/G.?' 'G.'/' OF? /7'7/F' /FN? /'7G' 0'.'..7' OF? GG/FFH

' /F/'?GFF 'OFGH N.'. N.F'H �FNGG/GF' FG 7N/GH /F.'7F' 0'7'7/F' /N.F'> 'GNF':/N.f 
 .N7/.FF OF?g' //F' = /&GF' HN7– ( =    .N7/.FF OF/g' //F'5-9   =    )3/4   =9.00    0'NN.7GF' //?
                           /.NF7GF' 

:/N.'7/F' 0'77N.GF' OF? GG/FF /N.f' 7NN'?GF' G'/..7' G.H 
 FG /6G.FG /.7/(9.22-0.00). 
 FG /77N.G /.7/(0.04 – 0.29) . 
 FG /?G.7G /.7/(0.22 – 5.22). 
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''F.F' H/7 NF.'/F' 'G//? /N?g7.7' /FN? OF? 'GGFN.7. Hg. FG /F'..7gF ''F.F' H/7 0'7..7' G. :
(92 NG 'GG GF0H �/?. FGF /NFGF' /.7/F' ?G /7FG FGF 7'..7g' 0gG'?G /'.N'H �/7'7/F' /FN? 07'. FG )

( HH/.F' NTG FN.G0.) 
( HH/.3 ) NGN/'Gg' /'/?g' 0'.F7.G 7N/GF H'.GF' 0'7FG FG /7FG FG FN. 7'..7g' 0gG'?G NGF?GF
GNF?F'  GNF' NG.F. P6F' H'.GF'H /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

/NFGF' /.7/F'H 
/NG7?GF' 0'.F7.GF' /N.7'GGF' 0'.F7.GF' /N7'/g' 0'.F7.GF' 7.GF'/NFF.F' 0'.F 

/7FGF' 7'..7g' FG'?G /7FGF' 7'..7g' FG'?G /7FGF' 7'..7g' FG'?G /7FGF' 7'..7g' FG'?G 

9 20922** 9 20522** 9 20249** 9 20229** 

0 20925** 0 20909** 0 20914** 0 20900** 

0 20992** 0 20955** 0 20245** 0 20941** 

4 20259** 4 20249** 4 20200** 4 20249** 

5 20911** 5 20921** 5 20922** 5 20259** 

/?.F'. 7N/GF' 7'..7' /?.F'. 7N/GF' 7'..7' /?.F'. 7N/GF' 7'..7' /?.F'. 7N/GF' 7'..7' 

20202** 20942** 20200** 20920** 

     NHH/. FG /6. (0 ON.7G /F? O 'N&'7/' /F'/ /NNFH /77N.G FN. 'G /N/77 0'7'..7' /N.H )2029 
 NG 7'..7g' 0gG'?G ./H'7. /N/ �7N/GFF /NFGF' /.7/F'H /7FG FG NG /N?g7.7g' /FN?F' 0'.7/ FN.

( FN. 'G HHg' 7N/GF'20922 :20259( NF'/F' 7N/GF'H )20522 :20249( /F'/F' 7N/GF'H )20249 :
20245( ?.'7F' 7N/GF'H )20249 :202597/F' FN. 0'7'..7gF /.7FF'. 'G' .) /?.7g' 7H'/GFF /NFGF' /.

 ON.7G /F? /F'/H /NNF /N/77 0''. /?.FF /NFGF' /.7/F'H2029 FN. 'G 0''.H (20942: 20202.) 
:/7'7/F' /'/' 0'./ :' 'NF'/ 

   .0'7FGF' FN. NF.'/F' H'7.gF 'GF' 0'.FH7G /FN77 G'/..7' G. �/7'7/F' /'/' 0'./ FG FF/.FF 
( HH/.2NF.'/F' H/7F' :) 

G'GF' 0'.F H7 0'7FGF' //? /?.F' 

2.251 5 /NG7?GF' 0'.F7.GF' 

2.229 5 /N.'7'GGF' 0'.F7.GF' 

2.100 5 /N7'/g' 0'.F7.GF' 

2.209 5 /NFF. 0'.F7.GF' 
2.109 02 ?NG.GF' 

 

     ( HH/. FG 7G>N0( 0''. /NFGF' 0'.F H7G /GNF H' )2.109?.gF ./H'7. 'GFN. �/?G.7G /GNF NGH ) /'
( FN. /N?7GF'2.209 – 2.100.NGF?F' //.F' 8'7>g /.7'FGH �/?G.7G GNF NGH /N?7GF' /'?.gF ) 

 .NF'7g'FNF/.F' NG 'GG'/..7' G. N.F' /N&'7/g': 
 �'GFNF/. OF' O?7N N.F' G'/Gg'H NF'/F' //.F' /?N.7 OF? O''F. G.G'/..7' ? /N&'7/g' .NF'7g' N/FF' OF

NF'.F': 
'7G.F' 0'7'.? G'.. �?G..GF' /'7G' 0'.'..7' /N//.H //.F' /FN? 7&'7. /N//.F /NN&GF' .7FF'H 0'7

//.F' /'/' 'G.FG6. N.F' /N7N&7F' 7H'/GF'. 

//.F' /'/' 0'./ FG'?G /N//.F )0'.FH7G'GF'( 7'..7' FG'?G. 

F' ?G..G /'7G' 0'.'..7' /N//.F P7'N?GF' G'7/Fg'H �N.'7/F' 7طN.GF' ('7//7'7/F' 7H'/G ''8' //.. 

 �/7'7/F' /'/' 7H'/G OF? /7'7/F' ?G..G /'7G' 0'.'..7g �HH7GF' /Fg/ /N//.F P/'/g' FN'..F' FNF/.
./7'7/F' 0'7N>.G Gg..'. 
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  87?' .&'.F//.F 'G.6F'FGH 'G7N7G.H: 
    FF'H 0'7'7G.F' ('7/H �0'F'N.F' .NN.. G. //.FF HHg' H'&7F' F? /.'.gF77N.GF'H /NN&GF' .7 0'

 0'77N.GF' GNF .7/ .&'.FF' .N.7.H �/?. FGFH /7'.? FGF /N.7FF' H'8Hg'H /N7'N?GF' 0'G'7/Fg'H /N.'7/F'
( HH/.F' /6NNH .'GF G'?F' 7طN.GF'H /F'..7g' 0'7'.?F /N.'7/F'4 0'.F7.G " F. /FF?.GF' /NF'G.g' .&'.FF' )

F?F' NGF?GF NGN/'Gg' /'/?g'."/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GN 
( HH/.4 GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G H'.GF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)

/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG 
/.7/F' .N.7.F' ?GF' G'7/Fg'P7'N N.'7/F' 7طN.GF' /?.F' GF7F' 

/?G.7G 9 0.88 4.02 /NG7?GF' 0'.F7.GF' 9 

/?G.7G 0 0.86 3.98 /N.'7'GGF' 0'.F7.GF' 0 

/?G.7G 0 0.95 3.91 /N7'/g' 0'.F7.GF' 0 

/?G.7G 4 0.95 3.88 F' 0'.F7.GF'/NFF. 4 

/?G.7G  0.88 3.94 ?NG.GF' 

( HH/.F' FG 7G>N4'77N.GF' H' ) NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?g' 0'.F7.G /'?.g /N.'7/F' 0
 NFGF' N.'7/F' 7طN.GF' ''. /N/ /?G.7G /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG

(0.14( P7'N?G G'7/F'H /?G.7G /.7/. )2.22)� GF7 /?.F' ''. /FG /N?7GF' /'?.g'. FF?.N 'GNG 'G' (9 )
( N.'7/ 7طN.G. OFHg' /..7GF' NG )/NG7?GF' 0'.F7.GF'(4.20( P7'N?G G'7/F'H /?G.7G /.7/. )2.22) �

( /?. ''. /FG /7N.g' /..7GF' NG 'G'F' 0'.F7.GF'( N.'7/ 7طN.G. )/NFF.0.22 G'7/F'H /?G.7G /.7/. )
( P7'N?G2.15.) 

       N?7GF' H'&7F' F? /.'.gFG "HHg'' .GF' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?gF /NG7?GF' 0'.F7
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F'" /N.'7/F' 0'77N.GF' 0'7..7' G. /FG �

 7>F /G.H FG NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?gF /NG7?GF' 0'.F7.GFF /N7'N?GF' 0'G'7/Fg'H
.F' /&NG ''6?'/N.7.F' /NFG NG 7N7/. 

( HH/.5 NGN/'Gg' /'/?gF /NG7?GF' 0'.F7.GF' H'.GF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF 

/.7/F' .N.7.F' 
 G'7/Fg'
P7'N?GF' 

'7N.GFط 
N.'7/F' 

/?.F' GF7F' 

G/?G.7 9 .97 4.01  OF? /7/FF' G/FG. /G/GG GN.N7/. 0'7H/ OF' GF?GF' 0'./N
/NF?'G. GNF?.F' NG /N6'7.Gg' HN7GF' ?G FG'?.F' 

9 

/?G.7G 0 .91 4.06  FG'6.GF' NGF7F' F7'N.F' 0'H/'. /G7?G OF' GF?GF' 0'./N
FG'6.GF' 7N>H 

5 

/?G.7G 0 .94 4.04 GF'. /G7?G OF' GF?GF' 0'./NNFf' .7'/FF /N/'GF' 0'FNG 4 

/?G.7G 4 .94 4.04  .G/ H'.G NG FNGF?GF' FN. 0'7..F' H/'..F 77GF' 7NGN.
GNF?.F' NG H'7.g'H 0'GNF?GF' 'N.NFNFG.. 

0 

/?G.7G 5 1.01 3.92  G/.. N.F' /NGNF?.F' ?F'NGF'H 0'N.G7.F'. GF?GF' N?H FNG?.
/N7'7/F' .G'FGF' 

0 

/?G.7G .88 4.02  ?NG.GF'NFGF' 
 

     ( HH/.F' FG 7G>N5 NGF?GF NGN/'Gg' /'/?g' /NG7?GF' 0'.F7.GF' 0'7FGF /N.'7/F' 0'77N.GF' H' )
 /N/ /?G.7G /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F'

( NFGF' N.'7/F' 7طN.GF' ''.4.207/F'H /?G.7G /.7/. )( P7'N?G G'2.22H �).//'.F' H6?/  H' OF' GF0
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 GF.GN GNF?F' GF?G H' HH/F.?N 7N7/.F' /&NG ''6?'.7.H 'N.NFNFG.F' GN8N. /NGNG HN/ /NG7?G /NGF. 'G.'FN
 GNF?.F' NGH FG'?.F' ?G/NGF7F' /6G.g' 7.? NGNF?.F' ON./GF' 76FH'G GG.7/F ?G  FG'?.F' OF?7'G'/.. 

' NG 'N.NFNFG.F' ///?.GF' 7'&طNF' GN8N.H  H'?G FG6. GNF?.F''F/'  �7N7/.F'7F' G'/..7g' H'H 'N.NFNFG.FF GNF
 OF? /FH7GF' NG6.H FG7' FG6. GNF?F' //'G NG /NGF?F' GNG'GGFF /.F7F' GGG FNG?. NG /?'7N GF?GF' F.F FG

?.G 7/G' GF?.F' F?.NH �FG7' FG6. /GNF?GF' OF' HN7NF'H GF?.F' /NFG? /.F7FF /NHON.7G ?G7 /N?G'/F'  GGN/F
 O 'FNN6. 7/G' /FGGF' 7H7/F' /.7. /N/. �GF?.F' N/F O/F /.F7F' . 

 ( GF7 /7FGF' 0''. /FG 0'7FGF'. FF?.N 'GNG 'G'9GF' 0'./N( ) OF? /7/FF' G/FG. /G/GG GN.N7/. 0'7H/ OF' GF?
( N.'7/ 7طN.G. OFHg' /..7GF' NG )/NF?'G. GNF?.F' NG /N6'7.Gg' HN7GF' ?G FG'?.F'4.92 /?G.7G /.7/. )

( P7'N?G G'7/F'H2.19)  .G'7. Hg. FGG FGGN NGN/'Gg' /'/?g'0'7'GG /NGF.  GNF?F' NGF?G FG'?.
Hg.  HN7GF' '?GF'H FG GG.g7 OF' 'GFFFH 'GF'F.' FG 'NFGG.N /N/. 'GG'/..7' OF? GG.N7/.H /N6'7.Gg'

HN6G (NF7' NG 'G67?H� OF' OgN7H  طN7..H FNG7.GNG'GGF' ?F'FG/N H/6H7?GF' /NGF?F' //'GF' GGG G F
/.F7F' F.F /G7'6GF' /NFG? ''F/' GGF P7NGF' 6N6?.F'H /?.'7F' /N6>.F' GN/F.H� '.F'.H7NGN. NF  NF?'G.F' GF?.F'

 .?F'NF' FG (7.F. /FN77.'GFN. ( GF7 /7FGF' 0''.0 N.F' /NGNF?.F' ?F'NGF'H 0'N.G7.F'. GF?GF' N?H FNG?.( )
( N.'7/ 7طN.G. /7N.g' /..7GF' NG )/N7'7/F' .G'FGF' G/..0.10 P7'N?G G'7/F'H /?G.7G /.7/. )

(9.92 �)'6?N H' FGGNH F' OF' GF0N g G HNGN H' 77.6GNF?F' NGF?G FG?.F' FG /NF'? /.7/ OF?   NG
 /NGNF?.F' 0'N.G7.F'   GG/?'7. N.F' /G'?F' /?'NFF'H 0'N7'7gF GGGg.G'. OG.GN H' FGGNHG. 'GGN8N. /NGN

GNF?.F' NG 'GG'/..7'H  GNF?F' //'G /76 طN7.. NGF  �'GFG /N.7GF' G'/Gg' FNF/.0'N.G7.F'G H ?F'NGF'
.F' /NFH7.GFg' /NGNF?NG /?'7.  ?77' FG6. 0'GNF?GF' OF' HN7NF'HG6.H /?NF.G .NF'7'. 'G67? FG7' F

FF'.H /G.G . 0'7/&GF'/N?G7F'H /N77.F' /N6. /NG7/F'H FG /.7/  /.F7F' ('?N.7'F'H/?.G Hg. ? /NFG
GF?.F'� Hg. FG //N.F' FNF/. NF'.F'.H /.F7FF HN6G (NF7'. /G7?GF' GN/F. G //'N8H GNF?.F' NG.G.NF'? 

NF'/F' N?7GF' H'&7F' F? /.'.gF"  77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?gF /N.'7'GGF' 0'.F7.GF' 'G
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F'" /N.'7/F' 0'77N.GF' 0'7..7' G. /FG �

.'7'GGF' 0'.F7.GFF /N7'N?GF' 0'G'7/Fg'H 7>F /G.H FG NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?gF /N
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?'. 

( HH/.6 NGN/'Gg' /'/?gF /N.'7'GGF' 0'.F7.GF' H'.GF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)
FG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF/N.7.F' /N 

/.7/F' .N.7.F'  G'7/Fg'
P7'N?GF' 

'7N.GFط 
N.'7/F' 

/?.F' GF7F' 

/?G.7G 9 0.80 4.14  GF?.FF FNGF?.GF' GN.N.H /'67' /7'GG GF?GF' Gg.G' /7H76
'ON.'0 NGF7F'.  

2 

/?G.7G 0 0.83 4.04 0'GNF?GF' ?'.7.7'H ظG/ /7'GG GF?GF' ('7G' /7H76.  3 

/?G.7G 0 1.02 3.98 GNF?.F' NG 'N.NFNFG.F' GN8N. /7'GG GF?GF' ('7G' /7H76 4 

/?G.7G 4 0.94 3.92  ?F'NG GNG7.H /'/?' /7'GG GF?GF' Gg.G' /7H76
'G.7'/' /NGNGH /NFH7.GF'   

1 

/?G.7G 5 1.08 3.82 /NFH7.GFg' 0'77FGF' /'/?' /7'GG GF?GF' ('7G' /7H76 5 
/?G.7G 0.86 3.98  ?NG.GF'FGF'N 

      

     ( HH/. FG 7G>N2 FNGF?GFF NGN/'Gg' /'/?g' /N.'7'GGF' 0'.F7.GF' 0'7FGF /N.'7/F' 0'77N.GF' H' )
 ''. /N/ /?G.7G /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

( NFGF' N.'7/F' 7طN.GF'0.12( P7'N?G G'7/F'H /?G.7G /.7/. )2.22 �O6?NH  /&NG ''6?' H' OF' GF0

https://e3arabi.com/%D8%A7%D9%84%D8%B9%D9%84%D9%88%D9%85-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A%D8%A9/%D9%86%D8%B8%D8%B1%D9%8A%D8%A7%D8%AA-%D8%A7%D9%84%D8%AF%D8%A7%D9%81%D8%B9%D9%8A%D8%A9-%D9%81%D9%8A-%D8%A7%D9%84%D8%AA%D8%AF%D8%B1%D9%8A%D8%B3-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A/
https://e3arabi.com/%D8%A7%D9%84%D8%B9%D9%84%D9%88%D9%85-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A%D8%A9/%D9%86%D8%B8%D8%B1%D9%8A%D8%A7%D8%AA-%D8%A7%D9%84%D8%AF%D8%A7%D9%81%D8%B9%D9%8A%D8%A9-%D9%81%D9%8A-%D8%A7%D9%84%D8%AA%D8%AF%D8%B1%D9%8A%D8%B3-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A/
https://e3arabi.com/%D8%A7%D9%84%D8%B9%D9%84%D9%88%D9%85-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A%D8%A9/%D8%B7%D8%B1%D9%82-%D8%AA%D8%AD%D9%82%D9%8A%D9%82-%D8%A7%D9%84%D8%A5%D8%A8%D8%AF%D8%A7%D8%B9-%D9%81%D9%8A-%D8%B9%D9%85%D9%84%D9%8A%D8%A9-%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85/
https://e3arabi.com/%D8%A7%D9%84%D8%B9%D9%84%D9%88%D9%85-%D8%A7%D9%84%D8%AA%D8%B1%D8%A8%D9%88%D9%8A%D8%A9/%D8%B7%D8%B1%D9%82-%D8%AA%D8%AD%D9%82%D9%8A%D9%82-%D8%A7%D9%84%D8%A5%D8%A8%D8%AF%D8%A7%D8%B9-%D9%81%D9%8A-%D8%B9%D9%85%D9%84%D9%8A%D8%A9-%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85/
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 GNF?F' GF?G H' HH7N 7N7/.F'GF.GN 'G/F? 0'7'GGF' FG /?NG.G   /N.NFNFG.F' /6G.g' GN8N. OF? /7/FF'G
 �/NGNF?.F' /NFG?F'H/7'GG H GNG7.  0'.F' ON./G/NFH7.GFg' ?F'NGF' 7.? NGF?GF'G � ? ' O7/'F HNGN GN8N. OF

GF' 'N.NFNFG. G'/..7'H 0'GNF?0g'7.g'H  ?'/.g' OF? ' O7/'F HNGN7H /FNG7 FG. /GNF?.F' /&N.F' NG
 NF'.F'.H � /NGNF?.F' //'GF' 87? NG 7'G..g'HOF? /NG'.F' G.N H' /.g /N.NFNFG.F' 0'7'GGF' . Hg /'/?g'

NGN/'Gg' GNF?F' GF?GF  N.F' GFGG. FG  87?/NGF?F' //'GF' PN./G 7N 'G.H H'?G FG6.F' ?G7 NG GG FN7/.
 .GNF?F' NG /.F7F' O/FH G6G FG.. /.N.FF'( /N.? /7'7/ ?G0200N.F' )  OF' .F7N. NGF7F' 77?F' H'

 /N.NFNFG.F' 0'7'GGF' ('7.G'H FNGF?GF' O/F /NGF7F' /NGg' 7N/G .F7.NH'F.g /G8gF' .F' .NF'7' GF?
//N/.F'. 

    GF' 0''. /FG 0'7FGF'. FF?.N 'GNG 'G'( GF7 /7F0 FNGF?.GF' GN.N.H /'67' /7'GG GF?GF' Gg.G' /7H76( )
( N.'7/ 7طN.G. OFHg' /..7GF' NG )'ON.'0 NGF7F' GF?.FF4.94 P7'N?G G'7/F'H /?G.7G /.7/. )

(2.22.)OF' GF0 O6?NH F'G 'G/F? O7?N  (NF7' F6G'. G7GF GNF?. /77G .F'7F' H G.'7/F ?G G'g.N (NF7'
.F' GF?.F'G. 7' H� GNF7.F'H /F7'FGF'H 0'N67GF' 87GH /F&7g' /77. GFGGF' NG .F'7F' /.7N

 GF?.N GF0 H'G GNF?.F' G'/G' FNF/. NG 'N7'7' ' O7N/G GF?.H  GF?GF' FG OH/. 0'F'N.F' ?G.H ''7F.7g'H
  7/G'H GGF?GH GF'7F' ?G Og?'G. 7/G'OF? /7/F 0'7'7FF' 0'..' 'N. N.F' 0gG6GF' F/HGF'NGF' NG GG. 

� /NGNF?.F' FG?' ' OGGG H'G6H GF?.FF G.N?G'/ FG /N6N7 'GG 0'77FGF /FG /7N.g' /..7GF' NG 'G'  .GNF?F'
( GF7 /7FGF' 0''.5( N.'7/ 7طN.G. )/NFH7.GFg' 0'77FGF' /'/?' /7'GG GF?GF' ('7G' /7H76( )0.20 )

( P7'N?G G'7/F'H /?G.7G /.7/.9.22H �)./'.F' H6?//  GF?GF' Gg.G' H' OF' GF0OF? /7/FF'  /'/?'
 /NFH7.GFg' 0'77FGF'  .F7.NGNF?.F' NG 'N.NFNFG.F' GN8N. /7'GG GF?GF' ('7G' /7H76  '...F  /'/?'

 'G.7'/' /NGNGH /NFH7.GF' ?F'NG GNG7.H 'GFg. FG GFGGN /NFH' 0'7'GGG /'/?' /F/7G OF' HN7NF' 
  /NFH7.GFg' 0'77FGF'NF O 'FNF/. FG FGG. 7/' NG 'G7H/F'..' ?G /.7'F.GH /FN6G /7N7.  /NGF7F' /&N.F' ' 0'G'

F7F'NNGH /.F /GF..GF' GGGF?. 7'GF'H GGH �N6?.F O'6 /NGNF?.F' /NFG?F' //N.OF' OgN7HH NF' 'NF7. 'G FG G
 . G'/G' 

      N?7GF' H'&7F' F? /.'.gFG" /F'/F'' /?gF /N7'/g' 0'.F7.GF' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F'" /N.'7/F' 0'77N.GF' 0'7..7' G. /FG �

 7>F /G.H FG NGF7F' 77?F' NG FNGF?GFF NGN/'Gg' /'/?gF /N7'/g' 0'.F7.GFF /N7'N?GF' 0'G'7/Fg'H
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?'. 

( HH/.7 NGN/'Gg' /'/?gF /N7'/g' 0'.F7.GF' H'.GF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GF 

/.7/F' .N.7.F' 
 G'7/Fg'
P7'N?GF' 

'7N.GFط 
N.'7/F' 

/?.F' GF7F' 

/?G.7G 9 1.05 4.06 76 /7'/g' F.F FG PNF?GF' H' P/'GF' G?/F' 7NGN. /7H
 .GNF?.F' NG /NFF.F' .G/ H'.G NG 'GGF' FNGF?GFF 9 

/?G.7G 0 1.00 3.96  FNGF?GF' 0'.'N./' ?G .7'F.. /NGNF?. /&N. /'.N' /7H76
 .NGF7F' GNF?.F' FN.7. NG 

0 

/?G.7G 0 1.04 3.92 7F' /N./.F' /NF.F' FN7/. NG /GG'7GF'GF?GFF /NGF 4 

/?G.7G 4 1.01 3.90  /NGF. 0'N.N.'7.7' HN/ //6'H /N7'/' /N(7 /7NF.
.FNGF?GFF /NGF7F' 0'7/FF' 

0 

/?G.7G 5 1.05 3.72  GG?N.7.F FNGF?GF' HH&6 /7'/' NG /NGF7F' /7'/g' FN.7.
 ./NGF7F' 0'7'GGF' G'/..7' OF? 5 

/?G.7G  0.95 3.91  ?NG.GF'NFGF' 
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     ( HH/.F' FG 7G>N9 FNGF?GFF NGN/'Gg' /'/?g' /N7'/g' 0'.F7.GF' 0'7FGF /N.'7/F' 0'77N.GF' H' )
 ''. /N/ /?G.7G /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

( NFGF' N.'7/F' 7طN.GF'0.19( P7'N?G G'7/F'H /?G.7G /.7/. )2.15' /N/ �) H' P/'GF' G?/F' 7NGN. H
 ?G .7'F.. /NGNF?. /&N. FF. NG /GG'7GF'H �GNF?F' NGF?GF /7'/g' F.F FG PNF?GF'G.'.'N./'G G FN.7. N

 �GF?GFF /NGF7F' /N./.F' /NF.F' 6N6?.H �NGF7F' GNF?.F'?6HH . 0'N.N.'7.7' HN/ //6'H /N7'/' /N(7 /NGF
GG 7H/ GF �FNGF?GFF /NGF7F' 0'7/FF' GF?GF' /?'7NH 7N7/.F' NG NGF7F' GF?.F' FN.7. FNG7. NG GGN  GNG7.

 HN7GF'/N6'7.Gg'  87?H0'77FG ON./G  G'/Gg' FNF/. NF'.F'.H /''GG. ///?.GF' 7'&طNF' 7.? GNF?F'
7.GF'. ' OG'GF' 7/G' HNGN /N/. GNF?F' NGF?GF NGN/'Gg' /'/?g' /NGG' OF? GF0 H/N 'GG �'GFG /N.7GF'F 0'.

 ./G8gF' /N7'/g'H /.N.FF' G6G .FG.'?G GF .F7N. 'G  .&'.F /7'7/(YILDIZ,2020)  OF? 0/G' N.F'
 /NGG' GNG7./7.FGH /N(7 g /F'?G /NGNF?. /&N. ''6F0'NFG? /7'/'H NFG? NG /N(7F' G6GF 'FGH GNF?.F' HN/.F' /
 NGF7F'/NF.F' ''6F' G?/H  /N/. /N./.F'G&'N.. F' /NFG?HHN/. .NGF7F' 

    ( GF7 /7FGF' 0''. /FG 0'7FGF'. FF?.N 'GNG 'G'9 /7'/g' F.F FG PNF?GF' H' P/'GF' G?/F' 7NGN. /7H76( )
( N.'7/ 7طN.G. OFHg' /..7GF' NG )GNF?.F' NG /NFF.F' .G/ H'.G NG 'GGF' FNGF?GFF4.22 /?G.7G /.7/. )

( P7'N?G G'7/F'H9.25)  6G'N/ 7NGN. H' /N/ GG.7/F HN/ GGF'G?'H GG/NG. 7N/F.H FNGF?GFF /N/'G
 GNF?.F' NG /NFF.F' GN8N.GF �GG.NF7.H  OF' GG?G/H GG.''GG ?G7H GG?N.6. NG GGG 7H/?'6G NG GG/NG. /G

/NFF.F' 0'7'GGF' H'F.g GG7GF' 7NN7. NG 6NG.G ON.7G OF' HN7NF' NF'.F'.H .7N7/.F' /NFG? .0''. 'GFN 
 GF7 /7FGF'(5 )/NGF7F' 0'7'GGF' G'/..7' OF? GG?N.7.F FNGF?GF' HH&6 /7'/' NG /NGF7F' /7'/g' FN.7.( )

( N.'7/ 7طN.G. /7N.g' /..7GF' NG0.90( P7'N?G G'7/F'H /?G.7G /.7/. )9.25 �)GF0 ''.7' FGGNH 
 NG GG7N FNGF?GF' HH&6 /7'/' NG /NGF7F' /7'/g' FN.7. H' OF'F?.F' OF' HN/.F'.G/GF' G ' ?N.7.H FNGF?GF

 �/NGF7F' 0'7'GGF' G'/..7' OF? /NGNF?.F' /&N.F' NGN 'GGF?. 0'G/. GN/F. NG /NGF7F' /7'/g' FN.7. /?'7 /NGN
 .FH P' NGH /G. FF'. /G/.F' OF? HN7/F'H 8'.Fg' /?77H ''/g' طN7... 6NG.. GG.'?FN. HNG.7 H'G ''N

 H' NG77F' G'H/F' 0'FH' NG GF0.G.7'. 

 N?7GF' H'&7F' F? /.'.gFG" ?.'7F''  NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?gF /NFF.F' 0'.F7.GF'
/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG" 0'G'7/Fg'H /N.'7/F' 0'77N.GF' 0'7..7' G. /FG �
GF?GFF NGN/'Gg' /'/?gF /NFF.F' 0'.F7.GFF /N7'N?GF' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG FN

/N.7.F' /NFG NG 7N7/.F' 
( HH/.8 NGF?GF NGN/'Gg' /'/?gF /NFF.F' 0'.F7.GF' H'.GF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)

/N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' 

/.7/F' .N.7.F' 
/Fg' G'7

P7'N?GF' 

'7N.GFط 
N.'7/F' 

/?.F' GF7F' 

/?G.7G 9 2.98 3.92  87? 0'6'6H 0'7N.7 7NGN. /7H76 ./NG0 4 

/?G.7G 0 1.01 3.90 .H'7?g' P/'G.F /F'N7H /N'G/H FG' /G>F' 7NGN. /7H76 0 

/?G.7G 0 1.11 3.88  N6? FGG.N O./ (g7F' /G'GF /NG6F' /6G.g' 7NGN. /7H76
.F' /&NG .G.H FGG' OF? G7H/. G'NFF' FG 7N7/ 

5 

/?G.7G 4 2.96 3.88  ./NFF.F' /6G.g' ///'. /6G.G /NGF? 0'7...G 7NGN. /7H76 9 

/?G.7G 5 1.02 3.82  ./7N.GF' 'G.?77. 8'.G. .F7.F' /G.6 7NGN. /7H76 0 
/?G.7G 0.95 3.88  ?NG.GF'NFGF' 

     

     ( HH/.F' FG 7G>N2N.GF' H' ) GNF?F' NGF?GF NGN/'Gg' /'/?g' /NFF.F' 0'.F7.GF' 0'7FGF /N.'7/F' 0'77
 ''. /N/ /?G.7G /.7/. 0''. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG

( NFGF' N.'7/F' 7طN.GF'0.22( P7'N?G G'7/F'H /?G.7G /.7/. )2.15 H' OF' GF0 //'.F' H6?NH � )
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 ''6?' FG6.7 �GNF?.F' 0'.'N./'H 0'.F7.GF .N..7. /F7G /NGF7 /N./. /NF. 7NN7. H' HH7N 7N7/.F' /&NG
7'7G.7' FG6.7H /NGNF?.F' /NFG?F' 7N7. NG /F7'G /Gg?GF0 �'G   FN.7.H G'/..7' FNG7. OF? 'G.7/FF
 NF'.F'.H /N7'7g' 0'.F7.GF' 7NGN.F GNF?.F' NG 'N.NFNFG.F'''F.7g' G?F'. /NGNF?.F' /NF�  //N//F' /NFF.F' G'/..7'G

 //7.GF' GNG'GGFF GG7N7.H /.F7FF 0'GNF?GF' طN7..H 7NGN. NG /?'7N GNF?F' //'G 7N7/. NG 'GN7gH
'G/N7..H 6GH 86?GF' ?F'NF'H /N6'7.Gg' FG'?GF' G'/..7'.' /7H/.  /NFG? FG FG7N7GF?.F'H GNF?.F'  OF?

G /N6.H �GF?.GF'H GF?GF'GGGF?. /NF?'GH /''GG F.  
      ( GF7 /7FGF' 0''. /FG 0'7FGF'. FF?.N 'GNG 'G'4 NG )/NG0 87? 0'6'6H 0'7N.7 7NGN. /7H76( )

( N.'7/ 7طN.G. OFHg' /..7GF'0.10( P7'N?G G'7/F'H /?G.7G /.7/. )2.12 'G OF' GF0 //'.F' H6?NH)
G. ?.G..  FG /NG6F' 87?F' 0'6'6H 0'7N.7'''7?   /N.N.GF?F' /G.6F' NG 7'/.g' OF? /7/FF' GNF?F' GF?G

 /6NGG .G'7.H /7'. 0'7/&GH /'FFF?.' /G'6' 7.? GNF?F' //'G ''7F/' NG 76'.G FG6. GG7N 'GG /N7/ FG.
 /.F7F' G'G.G' /7'/.7'H GNG'GGF' ''FF. FNG7.H �/.F7F' 0'7.. ?N7N. NG GGG 7H/ 'GF 'GF' 'GG �7. NG /?'

 87?/G 0'77FG PN. � 'GGN>F.H /N7'7/F' /7/F' .FH 7NGN. /.'6.H /FN6GH /7N/G .NF'7'. GNF?F'H 7GN.
./GF..GF' 7'&ط.F'H 0'/NFF'G �N7'7/F' F7GF' NG GF?GF' 'G.'./N /F N.F' O7.g' 0'H/g' 6?. GNF'G. 

H( GF7 /7FGF' 0''. /7N.g' /..7GF' NG07. 8'.G. .F7.F' /G.6 7NGN. /7H76( ) 7طN.G. )/7N.GF' 'G.?7
( N.'7/0.20( P7'N?G G'7/F'H /?G.7G /.7/. )9.20( H.//'.F' H6?/  /N.N.GF?F' /G.6F' /NGG' OF' GF0

 �FGGG /G.H .FH FFF'. G.'7.G'H GF?.F'H GNF?.F' /NFG? FNG7.  NG 'G7H/H  'GFNGH.GF'H GF?GF' F?.. GF?
 �0'GNF?GF' 7/'7FG. 7G.7FGH G&'/ H'7.' OF? HgF. FFG 0'GNF?GF' F? //.F' ''F/' /?.GF' N. 7GN.H 'GG

///?.GF' ط&'F7NF'   7NN7. NG /?'7N /7N.GF' 'G.?77. 8'.G. .F7.F' /G.6 7NGN. H'G GF6F �77 .NF'7'H H
 87?0'77FG ON./G  .FG7' FG6. GNF?F' 

:NF'/F' N7N&7F' H'&7F' F? /.'.gF" F? /N&'7/' /Fg/ 0'0 HH7G G'FG FG( /Fg/F' ON.7G /2.25 )&=
 NGF7F' 77?F' NG GNF?F' NGF?GF NGN/'Gg' /'/?g' 0'.F7.G H'.GF /7'7/F' /FN? /'7G' 0'.'.' 0'77N.G FN.
)/7..F' 0'NF7 �NGF?F' FG&GF'( 0'7N>.GFF O6?. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG"� 

7'...' ''7.' G. /FGT 0'FN?FF /FF.7GF'  FNNN.7GF' 0'0 0'7N>.GFFFG6NH NF/. 7'...'H )NGF?F' FG&GF'( F
)/7..F' 0'NF7( F/G 0'NN.7G /g/F' 0'0 0'7N>.GFF P/'/g' FN'..F' 

NGF?F' FG&GF' 7N>.G :gH' 
( HH/.9 NGN/'Gg' /'/?g' 0'.F7.G H'.GF "0" 7'...'H /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)

?F' NGF?GF FG&GF' 7N>.GF '?.. /N.7.F' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF
NGF?F' 

0'G7F' 0g'.G 0'&GF' N.'7/F' 7طN.GF'  G'7/Fg'
P7'N?GF' 

 )0( /GNF
/.N7/GF' 

/Fg/F' ON.7G 

/NG7?GF' 0'.F7.GF' 
7NN7NF'G. 3.97 .91 0.661 0.512 

'NF? 0'7'7/ 4.15 .80  

/N.'7'GGF' 0'.F7.GF' 
7NN7NF'G. 3.96 .88 0.174 0.863 

'NF? 0'7'7/ 4.01 .83  

/N7'/g' 0'.F7.GF' 
7NN7NF'G. 3.85 .99 0.665 0.509 
'NF? 0'7'7/ 4.05 .85  

/NFF. 0'.F7.G 
7NN7NF'G. 3.83 .95 0.550 0.585 
'NF? 0'7'7/ 4.00 .99  

 ?NG.GF'NFGF' 
7NN7NF'G. 3.90 .91 0.536 0.595 
'NF? 0'7'7/ 4.05 .80  
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       ( HH/. FG 7G>N1 7N>.GF '?.. /7'7/F' 0g'.G ?NG. NG /N&'7/' /Fg/ 0'0 HH7G /N.H G/? )
( FG OF?' 0g'.GF' ?NG.F /Fg/F' ON.7G /GNF 0''. /N/ NGF?F' FG&GF'2.25H �).//'.F' H6?/ OF' GF0 

H' F? 7N7/.F' /&NG ''6?' ?NG. 0'.F7.GFF GNF?F' GF?G Gg.G' H' HH7N /NGF?F' GG.gG&G Gg..' O
GNF?.F' NG 'N.NFNFG.F' G'/..7' HN/ /NFF.F'H /N7'/g'H /N.7'GGF'H /NG7?GF' H' GF'6 FG GG/?'7N  FN.7. NG

 /FNG7 7/G' 'GF?.H /NGNF?.F' /NFG?F' FNG7. NG GG7N 'G. /N/7 FG6. GNF?.F' NG /NFF.F'HFG /N6N  /N?G'/
 /.F7F' G'..' FNNG.H N/F N.'.N' 0'77FG GF?. �GNF?F'NH GGN/F  /G7?GF' FG? F7/?G7NH N.7G FG O

FN7/.F' ON.7G OF? N.'.N' FG6. 7G?FN 'GG /NFF?F' 0'7/FF'H /N/7GF' 0'FH7GF'� NF'.F'.H .N?/.7 
F' N.F' /N7'7g' 0'.F7.GF'. 'GFG HNGN /N/. GNF?F' GF?G /'/?' /7H76FG.F' G'/..7' OF? '7/'F GF?.. 'N.NFN

 .  /NGNF?.F' //'GF' 87? NG 
/7..F' 0'NF7 7N>.G :'NF'/ 

( HH/.10 NGN/'Gg' /'/?g' 0'.F7.G H'.GF "0" 7'...'H /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)
' /NFG NG 7N7/.F' /&NG ''6?' 7>F /G.H FG NGF7F' 77?F' NG GNF?F' NGF?GFF7 7N>.GF '?.. /N.7.F 0'N

/7..F' 
 ON.7G
/NNF?GF' 

G /GNF 
7N.Gط 
0'?.7GF' 

 0'.7/
/N7/F' 

 ?NG.G
0'?.7GF' 

FN'..F' 7/7G /?.F' 

.153 

 

1.954 

 

1.467 2 2.933 0'?NG.GF' FN. 
/NG7?GF' 0'.F7.GF' .751 47 35.278 0'?NG.GF' F.'/ 

 49 38.211 ?NG.GF' 

.268 

 

1.356 

 

.989 2 1.978 0'?NG.GF' FN. 
 0'.F7.GF'N.'7'GGF'/ .729 47 34.282 0'?NG.GF' F.'/ 

 49 36.260 ?NG.GF' 

.113 

 

2.289 

 

1.989 2 3.978 0'?NG.GF' FN. 
/N7'/g' 0'.F7.GF' .869 47 40.835 0'?NG.GF' F.'/ 

 49 44.813 ?NG.GF' 

.045 

 

3.312 

 

2.762 2 5.525 0'?NG.GF' FN. 
/NFF. 0'.F7.G .834 47 39.195 0'?NG.GF' F.'/ 

 49 44.720 ?NG.GF' 

.109 

 

2.327 

 

1.720 2 3.440 0'?NG.GF' FN. 

 ?NG.GF'NFGF' .739 47 34.747 0'?NG.GF' F.'/ 
 49 38.187 ?NG.GF' 

 
     7G>N HH/.(92( /Fg/F' ON.7G /F? 'N&'7/' /F'/ HH7G /N.H )2.25NG )  )/NFF. 0'.F7.G( ?.'7F' /?.F'

( FG FF' GF /Fg/F' ON.7G /GNF 0''. /N/2.25 NF'. NG /N&'7/' /Fg/ 0'0 HH7G G'FG FGN GF 'GFN. �)
( FG OF?' /N&'7/' /Fg/ OF? .F7/ /N/ NFGF' /?.F'H /7'7/F' 0g'.G2.25 �/7..F' 0'NF7 7N>.GF '?.. )

F' 0'0 HH7GF' HNG. FG /F'7F /G7?GFH 7'...' ''7.' G. /FG )/NFF. 0'.F7.G( ?.'7F' /?.F' NG /N&'7/g' /Fg/
( HH/.F' /6NN 'GG P/?.F' GNG'699) 
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( HH/.F'11/N&'7/g' /Fg/F' 0'0 0'FH7GFF P/?.F' GNG'6 7'...' :) 
7/G'  FG10 

0'NF7 
 FG5 –10 0'NF7 

 FG FF'5 
0'NF7 7طN.GF' 0'&GF' H'.GF' 

4.20 4.90 0.00 
2.209* 2.209*  3.32  FG FF'5 0'NF7  0'.F7.G

/NFF. 2.904   4.90  FG5 – 92 0'NF7 

   4.20 7/G'  FG92 0'NF7 

 
    ( HH/.F' FG 7G>N99 FF'( /&G FN. )/NFF. 0'.F7.G( ?.'7F' H'.GF' NG /N&'7/' /Fg/ 0'0 HH7G /N.H )
 FG5  FG( /&GH )0'NF75-92 'NF7 7N>.G NG )0'NF7 /N.'7/F' 0'77N.GF' GNF OF' ?N.7F'.H /7..F' 0

 FG( /&G /F'7F .F'G HH7GF' H' /.F5-92 ( N.'7/ 7طN.G OF? .F7/ N.F'H )0'NF74.90 .F7/ 'GFN. )
 FG FF'( /&G5 ( N.'7/ 7طN.G OF? )0'NF70.00 FG( GG.7.. FN6F' HNGF?GF' H' GF0 //'.F' H6?NH �)

5-92   )0'NF7HNFNGN '/..7' OF' /NGG'. GGN/F 7N.GF' N?NF' OF? H/N '6GH GNF?.F' NG 'N.NFNFG.F' FN.7. G
 'GG /N7N7/.F' /NFG?F' NG G/F'7.H  GNF?F' GF?G 7H/ FNG7. NG 'G7H/H 'N.NFNFG.F'N?H GGN/F FG6 /G7?GH N

 FN.7. FNG7.F 'G7GN. ..N N.F' 0'.F7.GF'.'N.NFNFG.F'0 NG  /NFG?F'' FG H'G N.F'H GNF?.F'G /NF. 7NGN. 'GG
.0'.F7.GF' G6G FGH GNF?F' NGF?G /'/?' /7H76 /G&N 'GG �/NFF.F' FN.7.F 'ON7'7' 'OFG7 /?. N.F'H /NGF7 /N./. 

     7G>N 'GG(HH/.99 ) FG FF'( /&G FN. )/NFF. 0'.F7.G( H'.GF' 7GF NG /N&'7/' /Fg/ 0'0 HH7G /N.H
5  FG 7/G'( /&GH )0'NF792 >.G NG )0'NF7/7..F' 0'NF7 7N�  /N.'7/F' 0'77N.GF' GNF OF' ?N.7F'.H

 FG 7/G'( /&G /F'7F .F'G HH7GF' H' /.F92 ( N.'7/ 7طN.G OF? .F7/ N.F'H )0'NF74.20 'GFN. )
 FG FF'( /&G .F7/5 ( N.'7/ 7طN.G OF? )0'NF70.00 �)''.7' FGGNH  FG 7/G'( /&G H' OF' GF092 

 )0'NF7 'H/'.?' ' .NF'7g'7N7/. NG /N/NFF.F ON./G  GNF?F'?G FG'?.F' FG FNGN..G GGF?. P6F' 7Gg' 
 'N.NFNFG.F''G.7/F 'NG?/NH  FNG7. NG GF?. �/FNG7 7/G' NGF? (NF7'. 'GGN/F.H /NGF?F' GNG'GGF'HG7H/. '6G 

.0'.F7.GF' G6G FGH GNF?F' NGF?G /'/?' /7H76 /G&N (HH/. /6H' .FNF' 0'0 NGH99) 7G /N.H 0'0 HH
 FG( /&G FN. NFGF' H'.GF' NG /N&'7/' /Fg/5 –  FG FF'92 ( /&GH )0'NF792  7N>.G NG )7/G'G 0'NF7

 FG( /&G /F'7F .F'G HH7GF' H' /.F /N.'7/F' 0'77N.GF' GNF OF' ?N.7F'.H /7..F' 0'NF75 –  FG FF'92 
( N.'7/ 7طN.G OF? .F7/ N.F'H )0'NF70.29( /&G .F7/ 'GFN. )92  7طN.G OF? )7/G'G 0'NF7

( N.'7/0.10 �)GF0 O6?NH  FG( /&G H' OF'5 –  FG FF'92  )0'NF70/G.?'  /NGNF?.F' 'G.7.. NG  OF?
 �'N.NFFG.F'H /NFF.F' 0'///.7G NF'.F'.HFN7/.FF 7.G' /77G GGN/F 7GN..  FGGG.''GG H G'/..7' OF? GG.'7/F

 ' O7>F 'N.NFNFG.F' NGG' FG GFH/F.?N 'GF 'G./NGNF?.F' /NFG?F' 7N/G .F'7F' F?.H GNF?.F' FNG7. NG�  FG GF0H
 /NG7?GF' /GF..GF' 0'.F7.GF' FG /N/?F'. G'GFg' Hg.N.'7'GGF'H/ F' NGF?G /?'7. N.F' /NFF.F'H /N7'/g'H GNF?
 .'GFG //'G.7g'H GNF?.F' NG 'N.NFNFG.F' FN.7. NG 
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 :0'N7N.F' 
 .&'.FF' 'N6 NG N.F' 7G7' 'GF?//.F'  NGN/'Gg' /'/?g' NG /?'7. H' FGGN N.F' 0'N7N.F' FG //? /'7N' G.

GNF?F' GF?GF  :NGF7F' 77?F' NG 
-  GF?G N?H FNG?. GNF?F' ./N7'7/F' .G'FGF' G/.. N.F' /NGNF?.F' ?F'NGF'H 0'N.G7.F'. 
- /7H76 OF? /NG'.F'  GF?G ('7G' GNF?F'' 0'77FGF' /'/?' /7'GG ./NFH7.GFg 
-  .NGF7F' 0'7'GGF' G'/..7' OF? GG?N.7.F FNGF?GF' HH&6 /7'/' NG /NGF7F' /7'/g' FN.7. 
- /7N.GF' 'G.?77. 8'.G. .F7.F' /G.6 7NGN. /7H76  /?77. 0'GNF?GF' 7/'7G OF' HN7NF' FNG7.F

.GNG'F.G /F/H  
:?.'7GF' 

:/N.7?F' ?.'7GF' 
-( ./7N.6 �FNGg'0299F' /NGG' .) /NF'/NG /7'7/ N?G'. //F'/F' /F7F' /.F7 /''GG FN7/. NG /NFG?F' /N.7.

 /G/G /?G'. .]/7N6FG 7N> 7N.7.'G /F'77[ ./N6'N7F'H /NF/.F' 0'7'6FF' 0'NFF.H GNF? /G?G ON.7G OF?
.7&'6.F' �/7G7. 76N. 

-( ./NG/ ౫残 /.? �FNG.F'0202G NG GF?GF' /'/?' .G'7. FN. /F7'FG /7'7/ .) F&'/ /?G'.. /N.7.F' /NFG FG F
 �/N.7.F' /NFG /F.G .77F /?G'.. /N.7.F' /NFGH02(0 �)915-001 . 

- /.? �(7F'H �ON/N ONF7 �/'//F' .౫残(0200 NG (' /?G'.. 0'N6'N7F'H GNF?F' GF?G /'/?' .G'7. GNNF. .)
7F'H 7N7/.F' /&NG ''6?' 7>F /G.H FG NGN/'Gg' /'G.?g' 7NN'?G 'N6 /.F.FNGF?GF' G /N.7? 0'7'7/ N

�7GFF' GF?H /N.7.F'0(944 �)11-902 . 
-( ./NG8 �('./0292 �/6'N7F'H ?G..GF' /F.G .FNNG.F' 0'.F7.GH 7H/F' FN. NGF7F' GNF?.F' F8 NG GF?GF' .)
9(0 �)992-909. 
-( ./G/ .F. /NF'> �GNF7F'0209G/G G'Gg' /?G'. NG GF?GF' /'/?' .G'7. ?F'H .) NG /NGg7g' /N?7 F. /

 �/NN.7.F' GNF?F' /F.G .//N.F' 7NN'?G 'N69(9 �)925-002. 
- /.? /F'G �NF7N7F' .7/'FF'(0292 77?F' 0'/..7G 'N6 NG GNF?F' NGF?G /'/?' .G'7. GNNF. .)–  FG

 �/GG/G /NGF? /F.G /N.7.F' /F.G .FNGF?GF' (g7F' 7>F /G.H05(992 �)9-02 . 
-/. �NG8'?F' NG.?F'H �/G/ 7- �/G/ 7/. �NG8'?F'�NG.?F'H  .F..G FN7 �P/N67F'H �/G/G 77'F
(0292 /NF/GF' 0'/..7GF' /G.'NGF N.7?F' GF'?F'. G'?F' GNF?.F' GF?G /'/?' G'>F 7NN7.F /7.FG 7N7. .)

 �77G �'GF. /?G'. �/N.7.F' /NFG /F.G ./NGF'?F'H09(922 �)9-920. 
GN>?F' /.? �GN>?F' /.? �P7.7 ( .FNGN. '67 �/'.GF' /.?H0299 (7'..F' 6?. 'N6 NG GF?GF' /'/?' .)

.76FF'H .N7/.FF /N.7?F' /?NG.GF' :/7G'FF' �77G ./NGF'?F' 
-( ./N7 /FG �/N.?0200 0'.F7.G 'N6 OF? 77G. G'?F' PNF'/F' GNF?.F' NGF?GF /NFGGF' /NGF.F' 7NN7. .)

 �H'NF/ /?G'. /F.G .NGF7F' 77?F'02 �)FN7.'(942-922. 
-( ./N.GF' /.? 7G'G7 �'7GF'0200 'N6 NG O7Fg' /?G'.. /N.7.F' /NFG NG GF?GF' /'/?' .G'7. 7NN7.  .)

 .NGF7F' HN/.F' 0'.F7.G/F'77[ ./6> �O7Fg' /?G'. .]/7N6FG 7N> 7N.7.'G 
- FN76 �7N/F .7F7G(0200?.. 'G.Fg?H GNF?F' O/F NGF7F' 77?F' 0'7'GG .) 6 0'7N>.GF'( /N7'7/

 �/N7GFF'H /NN.7.F' GNF?FF GNNGF' /?G'. /F.G .)/NG7H92(2 �)509-512 . 
-( .NF? /G/G �'N/GF'0202 NG /N/N?7F' 0'?G'.F'. FNGF?GF' /'/?' .G'7.F /'G.?g' 7NN'?G //N. GNNF. .)

 �/N7GFF'H /NN.7.F' GNF?F' /F.G ./NGF'?F' (7'..F' 'N64(99 �)9-44 . 
-'( .GNF?.F' NG 6NG.F'H //N.FF NGNFFg' 6G7GF0299 GF'?F' NG FNGF?GF' /'/?' .G'7. ?F'H :F? 7N7F. .)

.NG7FNNF' /G>FG �N.7?F' 
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 NG7?GF' FN7/.F' ON.7G OF? 'G7/'H N?'F77g' ''G6F' 0'FN.7. GN8N. ?F'H 
G'G/F'. /NNF'/F' /F/7GF' NGF?G 7>F /G.H FG /NF/.F' /N.7.F' 7N7/. NG 

The reality of employing AL applica琀椀ons and its impact on the level of cogni琀椀ve 
achievement in teaching physical educa琀椀on from the point of view of 

secondary school teachers in Dammam 
 P/G'>F' /N?7 F. H'?G. .'-//'. G'7N.G/ –  GNF?.F' /7'8H–  G'G/F'-/GFGGF' /N/N?7F' /N.7?F' 

Jghamdi4083@moe.gov.sa Email: 

 
:/7'7/F' 7.FG 

     OF' /7'7/F' .G/G/G7?G  /F/7GF'. /NF/.F' /N.7.F' NGF?G 7N7/. NG N?'F77g' ''G6F' 0'FN.7. /NGG'
 �7N7/.F' NG 'GG'/..7' ?F'HH �G'G/F'. /NNF'/F'GF6GH  NG7?GF' FN7/.F' ON.7G OF? 'GG'/..7' 7/' H'N.

.GFGF' OF? /7'7/F' 0/G.?'H �G'G/F' NG /NNF'/F' /F/7GF' (g7 O/FN.N7..F' G.6H �NFNF/.F' NG7NF' FN �
 OF? 'GGFN.7. G.H �/7'7/FF /G8gF' 0'F'N.F' ?G.F 0'H/'G NFN7/.F' 7'...g'H /F'..7g' /7'7/F' .G/..7'H

(51( //? OF? GF6GH �G'G/F'. /NNF'/F' /F/7GF' NG /NF/.F' /N.7.F' NGF?G FG )71 /FN/GF' /77/G (g7 FG )
F'. /NNF'/F' /7NFGF' �FN.?NG.G OF' GGGN7F. G.H �G'G/ ?F'N. �/N.N7..H /7.'6(35 O '.F'7 ) /?NG.G FG NG �

 /.7/. /NGG' 'GF N?'F77g' ''G6F' 0'FN.7. H' :'GGG' FG .&'.FF' FG /?NG.G OF' /7'7/F' .F7N.H
F' 'GG �G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' NGF?G 7>F /G.H FG 7N7/.F' NG /?G.7G.7. 'G /.7/. G/.

 'GG �/?G.7GFN..  ON.7G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7g O 'NN.7. /GGGH �/7N.G /.7/. 7/' /N.H
 ''G6F' 0'FN.7. G'/..7' /7H76. /7'7/F' .7H'H �G'G/F' NG /NNF'/F' /F/7GF' (g7 O/F NG7?GF' FN7/.F'

 ../ 'GF ' O7>F �/NGNF?.F' /NFG?F' NG N?'F77g' /F/7GF' (g7 O/F NG7?GF' .F'.F' /NGF. NG 'G.NF?'G FG
 00'GFF' OF? 6NG7.F'H �/NF/.F' /N.7.F' 77FG NG /NNF'/F'0'N.N.'7.7g'H F?.. N.F' /N7N7/.F'  ' O7GGG GF?.GF'

./NGNF?.F' /NFG?F' ''F/' /N7/. /G7'6GF' NG /77GF' GF /N..H �'O76F OgG'.G 
:/N/'.GGF' 0'GFGF' FN.7../NNF'/F' /F/7GF' (g7 �/NF/.F' /N.7.F' �N?'F77g' ''G6F' 0' 

 
Study summary: 

The study aimed to know the importance of artificial intelligence applications in 

teaching physical education teachers at the secondary stage in Dammam, and the 

reality of their use in teaching, as well as an indication of the impact of their use 

on the level of cognitive achievement among secondary school students in 

Dammam. And the achievement test as tools for collecting the necessary data for 

the study, and they were applied to (51) physical education teachers at the 

secondary stage in Dammam, as well as to (70) students from Al-Madinah Al-

Munawwarah Secondary School in Dammam, and they were divided into two 

groups, control and experimental, with (35) students. In each group, and the study 

reached a set of results, the most important of which are: that the applications of 

artificial intelligence have a high degree of importance in teaching from the point 

of view of physical education teachers in the secondary stage in Dammam, and it 

is used to a high degree, and it was shown that there is a significant impact, and 

mailto:Jghamdi4083@moe.gov.sa
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an educational task for using applications Artificial intelligence on the level of 

cognitive achievement among secondary school students in Dammam. The study 

recommended the need to use artificial intelligence applications in the 

educational process. Because of its proven effectiveness in developing the 

cognitive aspect of secondary school students in the physical education course, 

and focusing on teaching models and strategies that make the learner an active 

reflective thinker, and allow him the opportunity to participate freely during the 

educational process. 

Keywords: artificial intelligence applications, physical education, secondary 

school students 

:/G/FGF' 

     /NFF.F'H /NG.F' FG G'..g'H �GNF?.F'. ''F.7g' N/F F&'G NFF. ?7'7.H /7N.G /NG7?G /7N/ GF'?F' /G6N
 'G.'FNGG ?NG.. 8NGFF' 7'..?g' FN?. 6.g' N/F /NF. ?G/F' /G>Fg' OF? O 'G'6F /.7' /FG �/F'7g'H /FH7GFF

F' HNG FG 'Fg7F' GF0H �GF?GF' 'G.G/FG NGH OF? G76GF'H 'G.g./G GG'H 'GNG /N7'7' /6NG7 GF?G
.F6G' ?F'H OF' H'/F' 7NN>. NG 7N&7F' G7H/H �'G.'.7.G 

 0'.7/ O7Fg G.'NFG?. ''F.7g' 0'N.N.'7.7' NG 7'7g' NG GNF?.F' 0'FN.7. NG 7NN7.F' O/6' /FH
GF /'.N /N/. �P/7GF' GF?.F' NG .F'7F' //F'7GF /FH7GF'H /NF?'GF' .'.'N./'H G.'NF'GGg O 'FGH G/F.F' /7'.F' G

 �7'.FF'(2112 �2.) 

( N?'F77g' ''G6F'. /.?NHArtificial Intelligence (Al  /?N.7 GGG OF' NG7N P6F'H NF?'G. NGF7 GF?.F
 0'..' H' F&'7GF' F/. ''N7 �NG6F' H'7Fg' GNF7 NG'/. /.7N/G 0'FN.7. 0'.F'. GF0H �NF'7Fg' ''G6F'

7F( .'GF/ OF? .N7/.F'H 0gG6GF' F/H �'G 7'2016 ,584 �ido & ruth N?'F77g' ''G6F' H6>NH '6G )
7H .G/H 0'NFF. GN/F. Hg. FG GF0H G7'NF FGGN 7NGFG ?F'N. 7N7.NF GF?.FF .7N/GF' G'>FF' //'7'&ط 

 �P/GGH H8'7F' /.?(2112 �249.) 
 O'7N.G O 'G'G.G' /7N.g' 0'NF7F' 0/G6 /FFH  /N.7.F' Hg O'7>F �/NF/.F' /N.7.FF NG7?GF' FN7/.F' /NGF. H'.G.

 NG7?GF' FN7/.F' FG /6NG.G /NF. HN/ GNG /G7?GF' FGNG G>F.N H' ..N FG'G.G PN.7. G'>FG /N6'N7F'
'G.F' NG O'7N/'. H77F' 7/G' 'GF' FG /G'.F' G. H' /?. GF0H �NF7F7. FG6. 'GNGF?.N H' (g7FF /N.N P6F'8 

 NG7?GF' FN7/.F' H' OF' /G'6g'. �//'G.7g'H ''?/.7g'H FN6..F'H H'.F.7g' /N/ FG H'7FgF N.7?F'
 H' GNF? ..N H'7Fg' H' /N/H �/NG7/ /7'GG P' GF?. NG GG7N P6F' NG7?GF' .F'.F' 0'FNGG FG HNGG

7'..?' FGGN g /G7?GF'H NG7?GF' FN7/.F' 7H/ H'G �77'GN H' F.F G7?N7'7' 7H/ NG F. �O 'NNF'/ O'7H/ G �N
 'GF'H �/7N. g NG7?GF' FN7/.F'H /G7?GF'G �GGF O 'G'G O '.F7G FG6N 'G NGH �FNGF?.GF' 7'7H' FN. /7'.H
 FG?F'H /N7>FF' ''F.F'. /N6'N7F' ('?Fg' NG ''/g' /'.F H7.FN 'G O 'G&'/H �/N.7.F'H GNF?.F'H GNF/.F'. G6.G.

6. H' 0' �'GN.?gF OF' HN7NF' GF FF/N O 'F.'7 /.?FF' HN/ 'G.'./N N.F' G7'?GF'H 0'GNF?GF'. .?gF' /NH
 O'/G'6G H' O '77'GG GF?.GF' /7GF' OF? FN?.N '6F �''/g' FN7/. OF? 7G?F. N.F'H �GFG /.NF7GF' /7'GGF' GF?.

6'N7F' 7'6FF' ?NF F? /N6'N7F' /G7?GF' FG O 'G&gG O'7/F .?N.7NH GGG.N H' �NFN7/F'( .77'GGF' N
2114.) 
 H' 'GGG7'?GF' GF'NG FNF/. F7/ NG /?'7. /7GF' 'G.7.GN N.F' 0'GNF?GF'H N..'H /GF..GF' .?FF' HNF/F' 7'

GF'NGF' G6G F/G /G.'.GF �NG /G'.N N6'N7FF NFNF/F' /'.FF' H' OF' ''7..F' 7N6NH GGF' FN. ?G.F' /77'
' NG G/F.F' H'H /G7?GF'H 7'6FFF/F 7G?F FN.H GFN. /?'.N g GFGFH /77'GGF' F? N6'N7F' /?.N ' P' �/G7?GF
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?G .F. OF' '.F. 7N7N NG7?GF' H'.GF' H' N6'N7 FG GFN H' NG /7H76 G'FG H'H NG7/F' H'.GF' 
N.F' /.?FF' 7.. N.F' /N6'N7F' G7'?GF'H 0'GNF?GF'. 'G77'GNGF'G GF6GH � /'/8' 'GFG N7F' N77'GG /6'

F.'G7'?GF' H'  'GFN.7. H77H /N7>FF'H /N7'7g' 0'GNF?GF''NF'G 'GFG  ON.7GF' /NGF.H 7NN7. OF? 7/F'
N6'N7F' // O7F' OF' FGGG GFN H' /. gH �/N6'N7F' /.?FF' 77'GG 'G'GF'  /NGF?F'H /N7>FF' 77g'. 'G'.

�/.?FF' GF.F GF.GN H'H ' 0'7'GGF' 7NN7. 77'. 7..ط. N.F' 0'GNF?GF'gH /NG7/F 7H 'G. NG.GN FG GNF' F
OF? FG?NH F. FNG'.F' /.7/  'G FG OF? ?g7g'H //'6.7g'/..7N G7'?GF' FG 0'GNF?GF'H  /.?FF' HN/

 �/F/'/7F'( .'G77'GN N.F' /N6'N7F'2116.) 
:/7'7/F' /FG6G 

     7N.G '7NN>. 7..?N GNF?.F' H'.GF N?'F77g' ''G6F' 0'NFF. /7N/ HN./ H'FN N.F' 7'H/g' NG ' gG 'G. GN
 NG N?'F77g' ''G6F' /GG'7G 7GFN H' 7.6 Pg FGGN gH GNF?.F' /7'8H NG FNFG'?F'H GF?GF'H GF?.GF' FG
 /.G'NG ..N '6FH �7N.G FG6. 7N7.F'H NGFF' NG ?7'7.N H' HNG'GF' FG 7H/F' '6GH �G/F.FF GNF?.F' /F.? ?G/

FG?F'H /776GF' ?7'7.F' '6G  /g7H 'F&'F.' GNF?. F.' FG F/Gg' GN8N.F' 'GGN8N.H G.'NFF. 7'G/.7' OF?
 FG 7'. FG6. GNF?.F' H'.G NGH /G'?F' 'G.'G'/..7'H N?'F77g' ''G6F' 0'FN.7. ?N6NG /?.H .'FF'7H'

G. N.F'H 0'FN.7.F' G6G //'//F O'7>FH �//.F'H /7'7/FF '.7. g'.G /?. N.F' //N//F' 0'?N6NGF'. 8'
 N?'F77g' ''G6F' G'/..7' /NGG' FG G>7F' OF?H �/GF..GF' 'G.'FN.7. 7.? ///?.GF'H /7N.GF' 'G.'NF'GG'.
 g /NGNF?.F' 0'77&GF' 6?. NG FG GG'/..7' H' g' �'G. ?.G.N N.F' 0'6NGGF'H /GF..GF' /NGNF?.F' G.'FN.7..

FG'G' H'8 'G GF' 7'GF' //g FGGN gH �O'/H//G H'6N ''G6FF /NGNF?.F' 0'FN.7.F' G8N. NGF .FNF' FG 7N/GF' '
 N.F'H �'GFN.7. 87.?. N.F' 0'FN?GF' 6?. G'FG H'8 gH �N?N.7 FG6. FNGF?.GF' /'N/ NG N?'F77g'

 /N(7 FGH 'G7NN7.H 'GFN7/. GNF?.F' /7'8H FG .F7..2131 ''G6F' 0'NFF.F GGGF' 7H/F' FG G>7F'.H .
 FN7/.F N?'F77g' ''G6F' GN8N.. /FF?.GF' /'/.g' NG /N.NG 7N7FF' H' g' �(g7FF GF?.F' ..'NF

 /G7?GF /7'7/F' G6G NG O?7F GF6F �/NF/.F' /N.7.F' 7N7/. NG NG7?GF' FN7/.F' ON.7G OF? N?'F77g'
' /N.7.F' 7N7/. NG NG7?GF' FN7/.F' ON.7G OF? 'G7/'H N?'F77g' ''G6F' 0'FN.7. GN8N. ?F'HF /NF/.

G'G/F'. /NNF'/F' /F/7GF' NGF?G 7>F /G.H FG. 
 :/FF7'7/F' /F&7' 

:NF'.F' 7N&7F' H'&7F' NG /7'7/F' /F&7' ///.. 
 'G /N.7.F' 7N7/. NG NG7?GF' FN7/.F' ON.7G OF? 'G7/'H N?'F77g' ''G6F' 0'FN.7. GN8N. ?F'H

�G'G/F'. /NNF'/F' /F/7GF' NGF?G 7>F /G.H FG /NF/.F' 
 :/NF'.F' /F&7g' 7N&7F' H'&7F' '6G FG ?7G.NH 

1 0'FN.7. /NGG' 'G .N?'F77g' ''G6F'  7N7/. NGNGF?G �G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' 
2 0'FN.7. )G'/..7'( ?F'H 'G . N?'F77g' ''G6F' NG /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' NGF?G 7N7/. NG

�G'G/F' 
3 7/' 'G . ON.7G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7' NG7?GF' FN7/.F'F'/F' /F/7GF' (g7 O/F /NN

�G'G/F' NG 
:/7'7/F' G'/G' 

1 0'FN.7. /NGG' OF? G7?.F' .N?'F77g' ''G6F'  7N7/. NGNGF?G /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' .G'G/F'. 
2 0'FN.7. )G'/..7'( ?F'H OF? G7?.F' .'G6F' N?'F77g' ' /F/7GF'. /NF/.F' /N.7.F' NGF?G 7N7/. NG

.G'G/F' NG /NNF'/F' 
3 ON.7G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7' 7/' OF? G7?.F' . NG7?GF' FN7/.F'g7 O/F /F/7GF' (

G'G/F' NG /NNF'/F' 
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/7N'7/W  F' /_NGG':  
HNG. /F 'GF' NG /_NF'/F' /7'7/F' /NGG' NF...:  

1. g':/_N7>FF' /NGG 
 ( /GFGGF' /N(7 0'.F7.GF /.'..7'2131 N?'F77g' ''G6F' 0g'.G G'/..7' NG ?7N.F' NF' G/G. N.F' )

NGNF?.F' H'.GF' 'GFGH �/G'? /G7.. 

   �/NF/.F' /N.7.F' 7N7/. NG �N?'F77g' ''G6F' 0'FN.7. GN8N.. /FF?.GF' /N.7?F' /'/.g' NG /N.GF' /7
g' /7/FF GF0H.//'.F' GF? .7/ /'/. 

  7N7/. NG N?'F77g' ''G6F' 0'FN.7. GN8N. /7H76 NF' �/NF/.F' /N.7.F' NGF?G G'..F' (6.F /FH'/G
 ?G..GF' G_/F. NG 7/' FG 'GF 'GF �'GFN.7. OF? _ GG?N.6.H /77N.GF' /F/7GF' (g7 O/F �/NF/.F' /N.7.F'

G7N_7.H 

2. :/_NFN.7.F' /NGGg'  

 FNU?G /N6N. 7'7g' /.'/G. HNGNF /NF/.F' /N.7.F' 7N7/. NG �N?'F77g' ''G6F' 0'FN.7. G'/..7' 0'
.NG7?GF' FN7/.F' PN.7G FN7/. 0'N.N.'7.7' GNF? OF.S. P6F' 

  GN8N. F.7 G'G' 0'FN?GF' GF. FNF6. /FH'/GF �7'7FF' ('/7'H �/NGNF?.F' /NFG?F'. FNG.GGF' 7'>F' GN.N.
.H N?'F77g' ''G6F' ./_NGNF?.F' /_NFG?F' NG G.'FN.7 

  ?'F7H �''7..F'H FN7..GF' 0'77.G FG6 �N?'F77g' ''G6F' 0'FN.7. G'/..7' NF.. /NGG' 8'7.'
GQ'? FG6. 77'/GF' NG /G/..7GF' 7N7/.F' 0'N.N.'7.7' 7NN7. NG GG7N 'GG �GNF?.F' /7'8H NG 7'7FF'. 

  NG /G_GGF' 0'F'N.F' 7NGN. NG /GG'7GF' /FF?.GF' /_N.7?F' 0'7'7/F' /FFF '7>F �O7.' /N/.F /'NFG �H'.GF'
 .//'.F' GF? .7/ ?N6NGF' '6G. 

  �/GNF?.F' /_NFG?F' NG �N?'F77g' ''G6F' 0'FN.7. H'.G NG //.F'. G'G.GgF FN//'.F' GN.N. NG //'Gg'
?G FG'G.. O7.' /N/.H 0'7'7/ ''7.' NG 'G.'H/' FG //'G.7g' FGGNH /_NF'/F' /7'7/U TF' .&'.F. 

:/7'7/F' /H// 
:NFN 'G OF? /NF'/F' /7'7/F' 077.F' 

:/N?N6NGF' /H//F'  ON.7G OF? 'G7/'H N?'F77g' ''G6F' 0'FN.7. GN8N. ?F'H OF? /7'7/F' 77.F.
 G'G/F'. /NNF'/F' /F/7GF' NGF?G 7>F /G.H FG /NF/.F' /N.7.F' 7N7/. NG NG7?GF' FN7/.F' 

H//F':/NF'GGF' / G'G/F' />G'/G. /NNF'/F' /NFGg'H /NGNG/F' 77'/GF' OF? /NF'/F' /7'7/F' 77.F.. 
:/NF'G6F' /H//F'  N7'7/F' G'?FF /F'/F' N7'7/F' F7GF'1443-1444G. 
:/N76.F' /H//F'  .G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' NGF?G FG /FN? OF? NF'/F' //.F' 77.FN GN7 

7G:/7N'7/W  F' 0'/F7 
GN8N.F' NG G/..7N H' ..N 'GG �/GF..GF' /N7'7/F' .G'FGF' 7.?H �/77/GF' F.'/ GF?.GF' GGF?.N 'G FG "UT :

 NG /N.7.F' H' 7'7' OF? GNF.H �FN7.f' ?G /6N'?GF'H F7'N.F' G/G. �GG.'N. N.F' /N.'N/F' GF'NGF'
 �/_NNG.F'( "/'N/FF /'/?g' .7NFH �/'N/F'21197 �69) 

 7?. FGGNHNGF'. ' 'N&'7.' GN8N.F' G 7N7/. NG N?'F77g' ''G6F' 0'FN.7. G'/..7' NF? GF?GF' /7/F :
'6G 7'FSNH �/77N.GF' /F/7GF' (g7 O/F �/NF/.F' /N.7.F'  FG 'GNF? HN7/F' FGGN N.F' 0'.7/F'. GN8N.F'
NF? /.'..7g' .G.H �'G/'/?'. //'.F' G'F N.F' /F'..7g'./7'7/F' /FN? FNGF?GF' F.F FG 'G 

 N?'F77g' ''G6F' 0'FN.7.( NG7F G7? :2118 (N7'/F' GNF? ?H7G //'" :GF'. N?'F77g' ''G6F' )
 �G'NFF'H 76.F' F/G G7_7.F'H 7NGG.F' ?N7.7. �/_NG0 0g&H /6G.' GNG7.H FF. F&'7HH H77.U G.GN P6F'
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GF?.F' :F/G �''G0 .F7.. ///?.G G'GG. �G'7/g' �0gG6GF' UTF/ �G.NF' OF? G7_?.F' �GgGF' 6NNG. ط�N7..F' �
NF7FGF'H �NFF?F' 7NGG.F'H" 

'GF'. 'N&'7.' N?'F77g' ''G6F' 0'FN.7. GN7?. FGGNH 'GF �/G>F' H' 0g& H' .G'7. H' /6G.' G'/..7' :
76.F' GNF7F' NG'/. N.F' G'GGF' FG /N/?F'. G'NFF' OF? /F&'G /7/FH �/'67'H GNF?.H 7NGG.H GF?. FG_ �P /7/F

.G>FGH NGF? (NF7'. 0'7'7FF' 0'..' OF? 
NG7?GF' FN7/.F' Cognitive achievement �P/G'>F'( 'GG7? :2118 ('7.G' OF? /7/FF'" 'GF' OF? )

g' NG /.F7F' 'GNF? F7/N N.F' 0'.7/F' ?NG.G FG 'GNF? H/.7N /G>FG /FN77. 0'GNF?GFF /.F7F'. 0'7'..
 ." ."GGF /G/FGF' /NFN7/.F' 

( .F'H 'GG7? 'GG3 Wang, 2020, P OF' 7N6N /F77G" :GF' OF? NG7?GF' FN7/.F' GNGGG GN7?.. )
/NFF?F' G.'7/F FN77 F? FN?G H'.G NG 0'GNF?GF' FN7/.H 7N7G.H GGG OF? /7GF' /7/F 

N&'7.g' GN7?.F' GF' OF? NG7?GF' FN7/.F' //'.F' G7?N : 'G.7.G' N.F' /NG7?GF' 0'7'GGF' FG /?NG.G
 .NFN7/.F' 7'...g' 0'.7/. 7'FNH /N/'N.?g' /FN77F'. GGF?. Hg. FG /NF/.F' /N.7.F' 77FG NG .F'7F' 

/F.'7F' 0'7'7/F'H P7>FF' 7'7g' 
:HHg' 7N/GF' ( N?'F77g' ''G6F'(Artificial intelligence (AI  

:N?'F77g' ''G6F' GNGGG  ?'F77g'H ''G6F' FN. ?G.F' OF? G'G7G ?F'H FG N?'F77g' ''G6F' PN7FN
?F77GF' /?'F77g' /GFG 7N6. FN/ NGH �?F77GF' H' artificial 7N>" H' "NFNF/F' 7N>" 'N6F' OF'

''G6F' /F77G H'G �"N?N.7F' Intelligence �G'7/g'H �//N/. 7'GG' /7'/'H �Hg/.7g' OF? /7/FF'" NF?N 
GF?.F'H" ,Verma (.2018 �p. 6) 

:N?'F77g' ''G6F' 0'G7  �/'&G( 'GFG 07G0 //N/? 0'G7. N?'F77g' ''G6F' G7.N21127 �497 )
:N.f' 

1- :Hg/.7g'  /GF..GF' //.F' H77H F&'F/F'H /?'NFF' G'/..7' P' �NF7FGF' 0'.F.7g' 0'NFG? //' NGH
6F'H �FN?G 0'.F.7' OF' HN7NFF 7//F'H /F.'7G Hg. FG Hg/.7g'. G'NFF' OF? 7/'F N?'F77g' ''G

 ('7G' G.N 'GFg. FG /G7?GF' FG //?'F ''F. OF? N?'F77g' ''G6F' /G.?N 'GG �'G7N>H 0'N7g'H 7N7F'
.G'G/g' 7'/7'H NF7FGF' 0'.F.7g' G/ FGH Hg/.7g' OF? /7/FF' (N7'/F' 

2- :/G7?GF' FN/G.  ''G6F' /G>F' H' 0g'/F' FN. 7.طF' FG 'GFGG. /G7?GF' FG /7N.G //?'F GF.G. N?'F77g'
 G/..7. N.F' /.F'?GF' G>F FN.H //?'FF' G6G FN. F7GF' OF? /7/FF' O '6N' /G>Fg' G6G GF.G.H �.&'.FF'H

0'GNF?GF'H 0'F'N.F' FG //?'F OF? /G.?N /G7?GF' FN/G. H'G NF'.F'.H �'G77G.H 'G.F'?.H /G7?GF' H FN7'G.F'
 'GFG //'Gg'H 0'GNF?GF'H 0'F'N.F' G6G ?G FG'?.F' /NGNGH /.F'?GF' G>F OF? O '6N' /G.?NH �/?7'NF' F&'F/F'H

.G.H FGG' OF? 
 3- :GF?.F' OF? /7/FF'  0'N.N.'7.7' OF? /'G.?g'. N?'F77g' ''G6F' 0'G7 GG' //' GF?.F' OF? /7/FF' 7..?.

F' FNF/.. /N/ /Ff' GF?. 0'GNF?GF' GNF7.H �/.7'FGF' 7N> 0'GNF?GF' /'?..7'H 0'GNF?GF'H 0'F'N.
.O7.' GF'NG NG 'GFG //'G.7gF 0'GNF?GF' G6G FN6.. O '6N'H �&.F.F'H 'GFG //'G.7g'H 

4- ://G&GF' 7N> H' /.7'6.GF' 0'F'N.F' 

F' H' /.7'6.GF' 0'F'N.F' ?G FG'?.F' OF? /7/'F N?'F77g' ''G6F' /G>F' 6?. 'G.N6. N.F' H' /6F'F.G
 F/F F7N.F' OF? /NG6F' .N7'N/F' /7/F NG /G7F' G6G F/G.. 'GG �/.7'FGF' HNF/F' ''7?'H ''7.g'

.0'7'7FF' 0'..g /G8gF' 0'GNF?GF'H 0'F'N.F' ?NG. 7GN. G/? ./F'/ NG O./ 0gG6GF' 
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N?'F77g' ''G6F' 0g'.G 
 NG.G OF? N?'F77g' ''G6F' FG.6N 0g'.GF' FG //?F 87? NFN 'GNGH �/N?7GF' 0g'.GF' FG /?7'H /?

:N?'F77g' ''G6FF /G'?F' 

 /Ff' GF?.Machine Learning : 

 OF? GNG.. H' GF?.. H' /N.G7.FF 'GNG FGGN N?'F77g' ''G6F' FG N?7G H'.G OF' 7N6N /F77G /Ff' GF?.
FN /G'? /G7.H �G. G'NFF' 76.FF FGGN 'G 7'7> F? //.F'H 0'F'N.F' FG /F&'G 0'NGG FNF/.. /Ff' GF?. GN

 /?.'7F' /N6>.F' /G'6' 7G7.H �0'?FN.. 0H7.F'H &.F.F'. G'NFF' H' 0'GNF?GF' GNF7. F.' FG //&'7 7'GF'
 0'.'7/ FG GNF' NG.FN 'G OF? ''F. 'G.GF FN/?. OF? FG?. G/ FGH "GF?.F'" FG /N.G7.F' FGG. F? /NFF/F'

 ///. �/N?7 H&( '7. G' '/N/7 'NF'/ ?..GF' .GFF' H'G '0' 'G2117 7 �147.) 

 FNG?F' GF?.F'Deep Learning : 

 N7'7' FG6. 6G7NH FG?' ON.7G OF? PN7FN NFf' GF?.F' FG N?7G H'.G OF' 7N6N /F77G FNG?F' GF?.F'
. N.F' /.?7F' G'GGF' ''/' GF?. FG (N7'/F' FGG. 0'NG87'N. 7NN7. OF?.7H 0'F'N.FF O 'FNG? O 'GGG .F7. /N?N

 /N?'F77g' /N.7?F' 0'G.6F' G'/..7' OF? 0'F'N.F' G6G 7N7G. N7'7' FG6 /G.?NH �G7GF ''FF. FG 'GFG?
Artificial Neural Networks  7N> /.F'?GF' FG ///?.G 0'NN.7G OF?H �.FNF' 7H7G ?G /N'6.. N.F'H

/N.7G 0'G.6F' G6G �0'F'N.FF /N7.F' FG GF'.. NGH �P76.F' @'G/F' NG /N.NFNN.F' /N.7?F' 0'G.6F' FG /'
 /NF 77GN 'G '6GH O'/NF?. 7/G' G&'8H 7/Gg' 0'F.7F' 0'0 0'G.6F' GF?.. H' FGGN /N/. �/F7.G 0'F.7

 FNG?F' GF?.F'(LaPierre et al, p6)2019, p75) (Barchi et al, 2019, p)(.Dargan et al., 2019, 

p1) 

F' :/N.N7'/F' /N(7Computer vision  
 .N7'N/F' F?. /NGNG HH'F.. N.F' 0'77..FF /NGF?F' 0g'.GF' O//' OF' /N.N7'/F' /N(7F' /F77G 7N6N
 G6G ON./GF (N7'/F' GGG P'" /NGF7F' 0'GNN/NGF' H' 7N7F' Hg. FG GGGF' FG /NF'? 0'NN.7G .7.G.

'7Fg' 'GGGGN 'GG NN/NGF' /'NGH 7N7F' �/.F'?GH �FN6... /7'.F' H77F' OF? /N.N7'/F' /N(7F' FG.6.H �"H
 NG /N6G7 H' /NGF7 0'GNF?G 0'.F' 87>. /'?.g' /NF'? 0'F'N. 7g..7'H �/NGF7F' /7N7F' GGGH �FNF/.H

( H'/GF' FN.7 OF? 0'7'7F FG6Jin, 2019, p, 2 .) 
 :/N?N.7F' />FF' /.F'?GNatural language processing 

 0g?'G.F'. G.G. 'GFg N?'F77g' ''G6FF 'GF? OF> g N.F'H /G7'/F' 77'F?F' FG /N?N.7F' />FF' /.F'?G 7..?.
 /N76.F' 0'>FF'H ).N7'N/ 'GNG GG/.. N.F' 0gf' H'( .N7'N/F' FN.-G FF?.N 'G /7'.H �)/N?N.7F'( 'GF

F/.H /N?N.7F' />FF' 0'F'N. /.F'?GF (N7'/F' /.G7. /NGNG.( 'GFNJin, 2019, p2.) 
 /7N..F' G>FF'Expert Systems 

 N?'F77g' ''G6FF GF?GF' HN.F NG /7/&GF' FG'N?F'pdf  )FG&G(- Adobe Reader  /6G'F 87? 7N7/.
 /7N..F' G>FF' 0'GNF?.Expert Systemsi  OF? PN./. NGG /G7?GF'H /7..F'. G7.. /N.N7'/ /G>F' NG

H' //'H P76. 7N..F /G7?G  /G/FGF' �/G7?GF' /?'NF FG /?NG.G FG GF'..H �FN?G 77.. H'.G NG 7/G'
 0'G7/GH �''G6. 'G?'.7.7'H /G7?GF' FN6... /G7.H 0gG6GF' FG /FN?G /&G HN/ H'.GF' ''7.. FG
 /7N..F' G>FF' G'GG FGH �0'.'.g' GN/F. F.' FG /G7?GF'H F&'F/F' GNNF.H FNF/.H 7N7G.. GNF. Hg/.7'

F'( /FH/.F'H طN7..F'H GNG7.F'H 7N.6.F'H /.F'7GF'H GNF7.p270 �2016 �O'Regan .) 
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:GNF?.F' NG N?'F77g' ''G6F' 
 FG OgGF 0'6NGG FG /N/?F' .FF/H �/NGGg' />F'. GNF?.F' H'.G NG N?'F77g' ''G6F' 0'GG'7G 7..?.

( FNGF?.GF'H FNGF?GF'Malik et. Al, 2019, p1 H'.G NGH �) N?'F77g' ''G6F' GNF? ?7'F. FG HNG.N
 FG'N?F'. 7/'.F' F?.H �GF?.F' /NGNGF FNGF?.GF'H FNGF?GF' FG gG GGG FNG?. G/G. �GNF?.F' 'N.NFNFG. GNF?H
 NGNF?.F' N?'F77g' ''G6F' 7GN. H' �N?'F77g' ''G6F' /NFF. FG G?/. /NFNG6H ' O/N6H 7/G' /N.7'.F'

FN. FNG?F' FG'G.F' NG ( ''G0 7/G' /7'/g'H GF?.F'H GNF?.F' F?.N 'GG �GNF?.F'H N?'F77g' ''G6F'Mu, 

2019, p771.) 

 �ON./GF' :NGH N?'F77g' ''G6F'. 7/'.. /F /NGNF?.F' /NFG?F' NG /N7N&7 .F'N. /?.7' /.N. G'? FG6.H
F7'N.F'. FF?.N 'GNG H'/GF' FN.7 OF?G �F7'N.F'H �GNNF.F'H �7N7/.F' H77H F G'/..7' FGGN 7N7/.F' G>

 GF?.F' GN8N. FGGNG 7N7/.F' H77. FF?.N 'GNGH �/.7'FGF' /?.'7F' /N6>.F' GN/F. NG NG6F' N7N7.F'
 /NG6F' /NGNF?.F' 0'.N.H7F' OF' OgN7H NG6F' N7.6F'Chassignol ET. Al., 2018, p18-20).) 

GNF?.F' NG N?'F77g' ''G6F' 0'FN.7. 

 87? N.'N 'GNG6?.F :GNF?.F' NG N?'F77g' ''G6F' 0'FN.7. 

1-  NG6F' N7N7.F' 7N7/.F'Smart tutoring GN8N." NF?N NG6F' N7N7.F' 7N7/.F' G'>F H' :
 O 'F.'7. 7/Gg' GF?.F' /76F' GN/F.H �P76.F' N7N7.F' 7N7/.F' /'G'/G NG N?'F77g' ''G6F' .NF'7'

6>.F' GN/F.H �GF?.GFF /NG7?GF' 0'.'N./g' /7H76 HH/ GF0 FG 8'.F' G.NH �/NFf'H /G/'GF' /?.'7F' /N
( "GF?GF' 7N6/19. Luckin et. Al., 2016, p NG6F' N7N7.F' 7N7/.F' G>F FG /N/?F' ..'. /FH .)

 0'7'7FF' 6... 'GF?.F /FH'/G NG N?'F77g' ''G6F' 0'FN.7. FG /N/?F' G/..7. /7N.g' /FHf' NG
G /?N.7 HN/ /.7'FGF'( GF?.GFF /GN/F. FN?.N P6F' GF?.F' ON./Han, 2018, p 609) . 

2-  /NGNG.F' GF?.F' 0'&N.Adaptive learning environment  N?'F77g' ''G6F' 0'FN.7. ?NG. G/G. :
 0gN6G.F O 'FGH GF?.FF 77G //'.'H �FNGF?.GF' 0'.'N./' N.F. GF?.FF //'7G GN/F.F GNF?.F' H'.G NG

F?N �FNGF?.GF' ''G6F' GN8N. H'6 FG �"?NG.FF /.7'FG ///'H /.7'FG" F./. NF.. F? O '6N? GF' '6G N
 GF?.G FGF O '7N7. O 'GG7G O 'GF?. /N.N H' GNF?.F' NG N?'F77g'( Goksel & Bozkurt, 2019, 

p231)F?.F' G>FF' NG 'GGN8N. O7.N N.F' N?'F77g' ''G6FF /?NF.GF' .NF'7g' FG 7N/GF' GF'FGH �N /NG
 0'NG87'N.F'H �/N.7?F' 0'G.6F'H �H6N'. 0'G.6H �0'7'7FF' /7.6H �N.'.6F' F7FGF' F/G /NGNG.F'

 /7..7GF' GNG7'G 00'GFH �)/N/'7NF'( /NFN.F'(Almohammadi_et. Al, 2017, P53.) 

3-   GNNF.F' 8'7>g N?'F77g' ''G6F' G'/..7'Embedded Assessments� AI-supported  FG.6.
.7. ''/g' 0'7'...'H /NF6FGF' 0'..'NF' /N/7. OF? FNGF?.GF' GNNF. NG N?'F77g' ''G6F' 0'FN

( 7N/GF' GF0 7N>H /GF..GF'3.Jin, 2019, p) 

4-  N?'F77g' ''G6F' OF? /G&'FF' /NGNF?.F' 0'.N.H7F'Robotics  OF? /G&'FF' /NGNF?.F' 0'.N.H7F' FG?.
' .G/H GN8N. OF? N?'F77g' ''G6F' GF?. 7.? 0'77..F'H 0g'.GF' O.6 NG /NF'7Fg' /G7?GF

 7N7/.F' 0'F'GG' H'6 FGH �.FNF' 7GF NG O '?G /G/F.GF' 0'NFF.F' FG ?NF.G FG? FG'G. 7.? GF0H �/Ff'
 7.? N?'F77g' ''G6F' NG //'.GF' 7N7/.F' /7'/'H �)7N7/.F' /?'7G( /?'7GF' 7N7/.F'H �FF.7GF'

NGNF?.F' 0'.N.H7F' .N7/.F /8'.GG /7FG /.7. H'H FNGF?.GF' GF?. /76Fg G'G.Gg'H ''G6F' GN6. H' /
(./FG'6F' /G7?GF'H 0'7/FF' OF? FNGF?.GF'Jin, 2019, p. 4) 

5- /.G.'  /N7'/g' G'GGF'Administrative Tasks Automation  0'F'GG'. N?'F77g' ''G6F' ?.G.N
' G'GGF' ?N77.H /.G.' FG GFGG. /7N.G GNNF. FGGN /N/ �FNGF?GF'H /NGNF?.F' 0'77&GF' FG FGF /N7'/g
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 P' NG FNGF?.GF' 0g('7. F? /.'.g' FGGN 'GG �NF& FG6. 0'7'...g' /N/7.H �/NF6FGF' 0'..'NF'
7.? .FHSubrahmanyam & chatbot Swathi, 2018, p. 5).) 

6-  NG6F' ON./GF'Smart Content:  NG6F' ON./GF' GNGGG /?N FGGN /N/ �/N'>FF 'GGG '?N6NG
 'GG �76.F' FG GG&'7>F 'G. ?.G.N N.F' /?'7.F' /.7/ 7GF. NGF7 ON./G ''6F' /NGNF?.F' 0'.N.H7FF
 /F.'F GF?.FF /NGF7 0'G.'H ''6F' H' /N77/GF' ..GF' /FGF7 NG //?'7GF' N?'F77g' ''G6FF FGGN

( .FN.7.FFSubrahmanyam & Swathi, 2018, p. 5) 

7-   N&.F.F' FNF/.F'H /NGNG'FN/F' /FH/.F'Dynamic Scheduling and Predictive Analysis  G'/..7'.
 /''GG 7/Gg' N7'7/F' HH/.F' /'7.F'H FNGF?.GF' 0'/'? GF?. N?'F77g' ''G6FF FGGN /N&.F.F' /.7N/F'

G G'GG. GNFN 7.6 P' H' FN.7/.GF' H' 'gG?F' /G/. FGGN 'GG �GGF /.7FF'.7?6. FFG �/F'6 H' /77G. 
 FFGF'. /NGNF?.F' 0'.N.H7F'?.F' H'. ( //'7.7' OF' 0'./. H'Subrahmanyam & Swathi, 2018, 

p, 6.)    

8-  /7N..F' G>FF'Expert Systems /NFF.H /'G'/GF | GG7G .G'F7. GF' OF? 7N..F' G'>FF' GN7?. FGGN :
 H' �/NF'7Fg' 0'7'GGF' H' �NF'7Fg' ''G6F' 77.G NF' GNF?. GN/F. NG /?'7N H' FGGNH �P76.F' GNF7F'

 FNGF?.GFF /N7NG /?.'7 /N6>. H'(Goksel & Bozkurt,2019, p, 231.) 

9-  GNF?.F' NG /Ff' GF?. 0'FN.7.Machine learning  NG /Ff' GF?. .NF'7g //?'NF' 0'FN.7.F' 7/G' FG :
' )/.G.&GF'( /NFf' G>FF' NG GNF?.F' H'.G 7'6Fg'H G6GF' G>FH /NF'FGF' /F&7g' NG .F'7F' /.7/ 7/F. N.F

 HH/ GNF?.F' FG (77.FF /67? GG FGH O 'N7'7/ O 'NGN/'G' FN7/?.GF' (g7F' OF? G7?.. N.F' 7G.GF'
( GGGNF?.H GG.'/'G6 G'G.'8 .Murphy, 2019, p.) 

NG7?GF' FN7/.F' :NF'/F' 7N/GF' 

NG7?GF' FN7/.F' GNGGG 
F/G.N  /'.FF' 76&G G7'..?'. �(g7F' O/F /NGNF?.F'H /NN.7.F' 0'7'6FF' /G'G NG GF./.. NG7?GF' FN7/.F'

 GNG'GGF' 87.g 87? N.'N 'GNGH �/N7'7/F' 0'77..F' GF..G NG /NGN/'Gg' GG.''GG /N//. FG6N P6F'
GN?F'( NG7?GF' FN7/.F' /F77G GNF?N 'G /N//. OF? /?'7. N.F' /N/g77g'�/77'N? �N2122) 

( P/G'>F' G7?21187 �11 ) /NGNF?.F' /NFG?F' FG .F'7F' G.7.GN 'G /FN7/" GF' OF? NG7?GF' FN7/.F'
 'G H' .N.F' NG G.7G'6G H' /77/GF' NG GGF?. Hg. HH6.GF' G/G.F /.N.FH 0'7..H 0'GNF?GH G7'?G FG

G7'NF FGGNH ?.'7GF'H ..GF' NG /7'.F' G.''7F FG G.7.GN  G'?F' /N'GF NG /N/'?F' /N77/GF' 0'7'...g'.
."/N7'7/F' /'NGF' NG .F'7F' 0'.7/F G'?F' 7N/F.F' GF? 7.?NH N7'7/F' 

( 0'77F' GG7?NH21117 �331) 7NN>.H 7NGG.F' H77H 0'7'GGF'H 0'GNF?GF' ('7.G' NG F/G.N GF' :
..'NFF' '6G FG6NH FG'N.F' .NF'7' FN/?.H GNFF'H 0'G'..g' .GNG /.N>7GF' 7N>F'H /.N>7GF' 

NG7?GF' FN7/.F' /NGG' 

 OF' /N7'7/ /F/7G FG GGF'F.F' NG (g7F' 'GNF? /G.?N N.F' /G'GF' 77'F?F' FG NG7?GF' FN7/.F' 7..?N
 Hg. 7N6NH �/7GF' /'.F ON.7GF O'76&G GFNG NG NG7?GF' FN7/.F' /NGG' F/G..H �O 'G/F. 7/G' /F/7G

(2118NGG' H' ) 6NGg.F' O/F N?'G..' H' NG7'? H' NGNF7 7NN>. /'//' NG G'? G.N. FGG. NG7?GF' /
 �6NGg.FF NG'7/g' ''F.F' NG 0'7N>.F' /.N.F ///. /N&7G 7N>H /NF7'. /NFG? NG GF?.F'H �GF?.F' //'? GNG7FH

NG /N.NF 7N7/G 7/&GH GF?.FF 0'.F NG 7N.g' '6G �FN7/.F' /77'N. GNF? G7?.FH �G7GF .FNF'  H/..H
.0g'/F' G>?G NG //N. /NGN8H /F'GG 'N..F /7GF' /?N GFNG 'N/?'7. G&'F.7' Hg. FG G.NGG' 

:NG7?GF' FN7/.F' G'/G' 
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7N.F. FGGN NG7?GF' FN7/.F' G'/G' /NF'.F' 7'FFF' NG: 
 FN7/.F'H 7'G6.7g' OF? 6NGg.F' 6NG/. OF? GNNF.F' FG?N. 
  NGF ?... OF? /?'7N/GF?.GF' /7..F' NG 6NGF.F'. 
 /FF..GF' /'NGF' NG .?6 OF' /N7'7/ HN7G OF' GGGN7F. NF'.F'.H �6NGg.F' GNNF. /NF'GG'. 
  0'7/FF' /N/ /7F'..G 0'?NG.G OF' 6NGg.F' GN7F. OF' O/' P6F' 'N6F' 6NGF.F' /7/F F? G6GF'

 FG GN/F 'G FG FGH FG?N H' 6NGF. FG FGG.N O./ �/FF..GF' N7'7/F' FN7/.F' GNNF. H' 'GG �.G'NG
 .6NGF.FF /FF..GF' 0'7/FF' ?N.6. 'G.77'N. FGGN �//? 0'NN.7G FN. 6NNG.F' FG /77/GF' FGGN NG7?GF'

�Hg.( 2118) 

NG7?GF' FN7/.F' ?'NF': 
 OF' NG7?GF' FN7/.F' ?'NF' GN7F. FGGN//g/ ?'NF': 

  ?G.7G HNGN 6NGF.F' ''/' :/N.F' FN7/.F' G.NH �G7FF' 7GF NGH ON.7GF' 7GF NG G&gG8 H/?G F?
 FN7/.F' ''/gF OF?' ON.7G OF? HN7/F' 6NGF.FF FGG. N.F' 0'NF'GGg'H 0'7/FF' ?NG. G'/..7'.
 GNFN7/. 0'NN.7G FNF/. GFGGN 'N7'7/ HNG.GF' /7GF'G �G&gG8 /NF. OF? HNG.F' G/FGN 'GG �GFG .F.7GF'

?FN.GF' F? /?G.7G 
 F' G''/' HNGNH �'GGF.GN N.F' 0'NF'GGg' NG 6NGF.F' 'GNF? F7/.N N.F' /.7/F' NGH :7طN.GF' FN7/.

/77N.G 0'GNF?GF' FG G./'G.7'H G8'G./' /.7/H 7طN.G. 
  ?G /F7'FGF'. P/'?F' ON.7GF' FG FF' 6NGF.F' ''/' GNG HNGN 'FG:)6G.FG( GN?6F' 7'7/F' FN7/.F'

g>.7' /.7FG G&gG8 /NF.�G'/?Fg' /.7/ OF' /GN?6 N7'7/F' 77FGF' FG G/F. 'GG G./'G.7'H GF H HNGN 'FG
 �0'7/FF' FG 'G. 7'. g /.7F /.'N. FG G>7F' OF? 'GN?6 /N7GGF'H /NFF?F' G.'7/FF GF?.GF' Hg>.7'

.F' Hg �G'?F' N7'7/F' F6GF'. GNF? FF7N 'G NGH /'NGF' ?NG. NG 7.'.F' '6G HNGN H' FGGNHN 6NGF /.
 NG HNGN /FH' �6.?F' '6G OF? HNG.F' G.FH'/G G>7. N7'7/F' .G'F7.F' /?.'.GH GGG F? '6.'? G7GF

 �7'FNF (.G.'NF'GG'H 6NGF.F' 0'7/F .7/ OF? '6GH �N?NF HNGNG FNF/' H' ///'H //'G2112.) 

:/F7F' /7G :/F'/F' 7N/GF' 

:/F7F' /7G F? /6.F 
     /G NG /F7F' /7G 0'6F /F7 /N'GF NG /NGN7Gg' 6.7N6N7'G /NgN. /FNG.F7N.7 /FN1891  7GN. /N OF?

 N.?gF /76FF' //'7FF /FN7H /7.G /.?FF' G6G HNG. H' /'7' /N/ �NGN7Gg' /N6'N7F' /N.7.F' 0'.7' /NG7N'F
6' /FH �7'7Gg' HN7G /'/6NH 0'N7'.GF' GFN.. /N/ ''.6F' F7G Hg. /NGN7Gg' G/FF' /7GF'FF' FG. HN

( OF? /F7F' /7GF HHg'13 /G7 .F'G N.F' /FN6.F' F? FN.?gF'. /'?..g' OF' G/GN 'GG>?G طFG //'G )
 /N.GNFHg' ('?Fg' /7H/ .G'F7. FG6 /7G HHg /F7F' /7G /.?F 07G8 /FH �/NGN7Gg' G/FF' /7G NG .?FF'

 /F7 'NF'GF'. FNF7. /FN/G. .GNF' N.F'1936 G .G7.6'H( /7H/F' G6G N21 /?.H ./F7F' /7GF H7G. /FH/ )
 �GF'?F' HH/ FG 7N/G NG 07G8 /N/ O '?7'HH O '?N77 O'7'6.F' /F7F' /7G /.?F 076.F' /7H/F' G6G ''G.F'

 /F7 H'.7F GF'?F' 7'GF /FN7N HH' .GNF'H1951 �O7NGH �H'/N8( .G2118.) 
:/F7F' /7G NG /N7'7g' 0'7'GGF' 6?. 

' G7G /7'GG/7GF 
:/NF'.F' 7H76F' G'?7G ?G طFG FN/NF' ?.'7'. /F7F' /7G G7G. 

1-  OF? FN/NF' ?.'7' ?N8N. G.N7.G' //'7G .'GNF? /77N7F' G.N O./ /7GF' FG 
2- ?N8N. ./7GF' N.F'. OF? HNGN FN/NF' ?.'7' 
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3-  .?gF' //'7 .7/ Hg.'F.G H' H'N8'N.G 'G' G7GF' GF. H'G'G.g' HNGN 
4- HNGN /NF' 0g6?./&'8 7.N. H' 6<ط P' HH/ /N?N.7 GF'/ NG FN/?'7F'H FN 
5- HNGN .GF.FF ''F/F' /F'/ NG H'>77F' 
6- /6N. ..?gF' //'7 .7/ gNFF G7.F' F? G/N?.H gNFF G6G.FG H' /76'.G 7/7F' G'G' /7GF' 
7- HNGN  07'.FF H'FG7GF'/N'G/F .G7.F' FG /7GF' 

/7GF' Gg.7' 
    //' GG' NG /7GF' Gg.7'  ?NG. ''/' GFN.N /N/ /F7F' /7G /.?F /77'GGF /N7'7g' /NG7/F' (/'.GF'

7GGF' 0'7GF' ON7 GF7.N g /F7F' /7G .?gH �'GGg.7' //7 OF? /7GF'. /NGN.GF' 0'7'GGF'G7 G GNF' ط�F
gF' OF? G./. N.F' /6&'7F' H' /.7//.GF' H' //.7GF' 0'7GF' FG 7N/G. O.'. /F .?FF' GH78 FGFH? G/F.F' .

'GGg.7g. 
/7'GGFF NFGF' ''/g': 

1- ('7.F' /7GF' G'..' NG 6NGF.F' 1 

2- G7G /7GF' 1 

3- G6 G7.F' G'..' NG /7GF' 1 

4- /'/?.7g' /7'GGF' ''/g /7GF'. /NF'.F' 1 
/7FFFFFFGF' 7FFFN7FFFFFG. 

      FN. /7GF' 7N7G. H'.? gO  NG FN7GF'//' (/'.GF'  /N7'7g'/77'GGF  /.?FFF' G.NN GNGH �/F7F' /7G .?F
 NG 'GFN77 /7GF' GF7. /N/ G76'.G GFN77. 'G' GF0H GF FNG8 OF' 'GG'//' H' FN/NF' ?.'7'. 'G?G/. /7GF'

'G/'/.7' .F? FNG6F' 'GGF7.NF 87g' OF' /7GF' G.N. /N/ G76'.G 7N> GFN77. H' ''NGF' �F' 7..?NH 7N7G.
FG /7GF' FFFF F.7F' FG7'H ?77' FG  FF.GF' ?N77F' 7N7G.F' G/'7G' /N.N P6F' FN7GF'G ..?FGF'. 7.g H'GG

 O./ �'GNF? .F>.F' .?7N N.F' H7GF' FG 7..?N'0'  0'G'7GF' FG .NN7.F' G/'7G' /N.N g FN7GF' '6G H'G
.//N?.F' H' /77N.GF' 

:/7GF' طN7F. 
     GN.GF' /N7'7g' /NG7/F' (/'.GF' //' NG /7GF' طN7F. H' /7H'/GFF .?gF' /FN7H NGG �/F7F' /7G NG /N

 7N/G NG NG7/F' '/.GF' '6G /NF?'G FG G>7F'.H �7N7G.F' FG FGG.N GF '0' .?FGF'. 7.& OF' H'GG FG /7GF'.
'NGF' FGg' �0'N7'.GF' ''F/' /NGN.GF' GF  'G/F? GF0H FN7GF' /GN6G OF' H'N/g' 6?. NG O/&N /F GF'

> 0'FH' NG G/..7N .?FGF'. 7.' OF' H'GG FG /7GF' FFF NG GG'/..7' FG FN7GF' 7/GN 'G/F? H' �/.7'FG 7N
 O 'FGGG HNGN /F O6F' 7N7G.F' FG Og/.H � طN7F.. GNFN GNG طFG GF?.N g' .?gF' OF? ..N F7FGF' '6G FG

'/GFF طN7F.F' G'/..7' OF' '.FN O.G GF?.N H' O '6N' GNF? F. �'G. /7H'/GFF /7GF'./7GF'. /7H 
/7GF'. /7H'/GF' 0'7'GG 

      FG /?NG.G OF' /7GF'. /7H'/GF' GNF7. FGGNH 'G. /7H'/GF' F.' FG /7GF' طN7F. /NFG? G/..7.
 /77N7F' .?gF' /N?.N H' /?.H �O77NF' /NF'H OFGNF' /NF'. H'GGF' NG /7GF' طN7F. /7'GG. '/.. 0'7'GGF'

 GF6GH ?.'7'. /7GF' NG GG/.F'H /7'GG GF?. '/.N طN7F.F' ''F/' GN7.F'H 'gG6F' 0'G7/. /?.'.G /NF'GG'
 'G. G/F.F' H' /G'. /N7/. H'GGF' NG /7GF' طN7F.. /G7. g /F .?FF' GH78 .F'G 'GFH �P7.F' ''F/' طN7F.F'

gF' '.FN /F '6F �'G7N7F. ''F/' /7GF' ?7F .F'>F' NG GN7.F' //' HH'/N /N/ /GNF.7G 7N7. NG OF' .?
.<N7F.F'. GNFN H'G ''N7 G7.F' FG 'G.N'G/ 87>. 7G?F' H' 77Ng' OF' FGNg' .F'.F' FG /7GF' G'..' 7NNط 
 G7.F' G'G' FG 'G' /7GF' طN7F. G'..' 7NN>. 0'7'GG OF' /.'/F' 07G8 '6GFH ./7GF'. G/F.F' ''F/' H' GF'GG NG

NF.7F' FN. FG H' 7G>F' GF. FG H' H'7H/F'. H'F 
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:0'./F' FG .NN7.F' G7'GG 
 NFGF' ''/g':/7'GGFF 

  FN. /G'7GF' HNG. H'H )OFGNF' /NF'( /.N7GF' /NFF /F/'GGF' G/FF' G/F. ?G /F7FF FNG.'NG 6NGg.F' GFN
6NGF.F' //'7. /G7N ?6H NG FNG/FF' 1 

 NG /6?F'H FG7GF' FG NF/G ?'76F'H /.N7GF' /NF' ?.'7' OF? /7GF' 6NGF.F' ?6NF/ ?G 87gF 8' N
/NF' ?.'7' OF? /7GF' /N7.7. O./ GF.FF >77F' 1 

 /F7FF 7>FF' HN?. g /N/. .F'.F' FG /7GF' /F7 OF? O7.g' /NF' FG?. 1  
 /F7FF /7GF' ?G/ /NF NG //?'7GFF OgNFF FN..G7F' NF/ 1  
 /.H N.'N7F' .NFN. NG O 'NF'? O 'G'G' /.N7GF' ?'76F' /G'F.7'H FN..G7F' /G/NF' >77F /NG'6' /G7 1 
 /7G.7G /N.'N7F' /FN77. 0'G7/F' ?NG. G..1 �O7NGH �H'/N8(2118.) 

 /F.'7F' 0'7'7/F' /N 'NF'/ 
 /N6'N7F' /N.7.F' NG N?'F77g' ''G6F' 0'FN.7. GN8N. .FH'F. N.F' 0'7'7/F' :gH' 

( P/N?7 �FN?'G7' /7'7/2222 )0NGF /NGG' OF? G7?.F' OF' /7'7/F' .G/G0 /7.FG /NFf FN.7. ''G6F' 

N?'F77g' 6G'7G. FNG'. 0'.'7g' /N/F'. /N6'N7F' P7H/F' 8'.GGF' /7GF  .GFGF' /7'7/F' .G/..7'H �G/FF'
( ?G..GF' >F.H �NG7NF'67 FG /7'7/F' /FN? .FNG. /N/ /N/G?F' /FN77F'. //.F' /FN? 7'N..' G.H '/7G )

(56( 'G7'/FG /NN&G /.7F.H )81.68%)( .FG6. /F'..7' GGNF? .F.7 �41( OF? /?8NG /7'.? )4 )
 �?N77 FG6. G8'.F'H FG?F' 7NN7. NF' P/&N N?'F77g' ''G6F' G'/..7' H' :.&'.FF' 87.' 07G8H .7H'/G
 ?NG.. /NFF.F' G6G HN./ FG /.gH �'NF?F' /7'/g' O/F gN.F /N6'N7F' /N/Fg'. N?'F77g' ''G6F' FN.7. OFFN

'7FF' .N7/.H N?'F77g' ''G6F' NG /77..GF' /N76.F' 7/'NGF'. G'G.Gg' �/N6'N7F' 0'77&GF'. 0'?
 0g'7.g' FG /N./.F' /NF.F'. G'G.Gg'H NGF7F' HN/.F' /7H76 �//N//F' /NFF.F' G6G OF? /N/Fg'. FNFG'?F'

/6G.'H 0'7G7N7F' ''76F 0'NF'6NG ?6HH �0'N.G7.F'H .N7'N/F'H /NGF7gF' ./?. F? GG/.F' 

( P8'> /7'7/2212)  N?'F77g' ''G6F' G'/..7'. /N6'N7F' /N.7.F' /7/ 7N7/.F //7.FG /N(7 G/G.
 /FN? .F'GH /N6'N7F' /N.7.F' /7/ 7N7/. NG N?'F77g' ''G6F' 0'NFF. G'/..7' /G7?GF //.F' G/GN

F' FNF/.F H'N..7g' G'/..7'H /N6'N7F' /N.7.F' NGF?G FG //.F'7?G : HHg' 7N/GF' GGH //g/F' 7NN'?G /G
'G( /.7F H' )GGF?. H' GG/F. /'7GF' N77..F' .GFGF'( NGNF?.F' .F'.F'2( NF' .F7H )91.36%  NG H

 .F'.F' /G7?G( HHg' 7N/GF' NG //N.NGF' 7NN'?GF' NF? //.F' /FN? FG.' NF? H/N '6G H /NF'? /.7F
 /'7GF' N77..F' .GFGF'( NGNF?.F' /NG7?GF' 0'NFG?F' NGFN N?'F77g' ''G6F'( /?'G )GGF?. H' GG/F.

 /N.7.F'. 7'.F' NGNF?.F' .GFGF' HNG.. /7'.F'N g '0 H FG'NG 7N> )/N6'N7F'/&.g' /.7F NG 7 H H'G
'G( /.7F H' ).F'7F'( GF?.GF' F? /G7?G NF'/F' 7N/GF' Gg..g'2( NF' .F7H )95.36% /.7F NG H)

G H /NF'?GF' NF? //.F' /FN? FG.' NF? H/N '6.F'7F'(GF?.GF' F? /G7?G (NF'/F' 7N/GF' NG //N.NGF' 7NN'?) 
 )/7/FF O7'GGF' GF?.F' /NFG? ''F/' N?'F77g' ''G6F' 0'NFF. G'/..7' OF? GF?.GF' /7/F( 7NN'?GF' /?'G 

 /F'/F' 7N/GF' Gg..g' H H'G.g' /.7F NG 7/NN g '6G H FG'NG 7N>.F' 0'N.N.'7.7'. FF?.. /G7?G H' GNF?
'G( /.7F2( NF' .F7H )92.15% //N.NGF' 7NN'?GF' NF? //.F' /FN? FG.' NF? H/N '6G H /NF'? /.7F NGH )

 NG /NGNF?.F' 0'N.N.'7.7g' G'/..7'( 7NN'?GF' /?'G GNF?.F' 0'N.N.'7.7'. FF?.. /G7?G( HHg' 7N/GF' NG
 N?'F77g' ''G6F' 7'7'-  ''G6F' 0'NFF.F /G/..7GF' 0'H/g' 7'7' NG /N.N.'7.7g' /FN77 /G7?G

 /7H76 OF? //F' .&'.FF' .F'G H Gg..g' H H'G.g' /.7F NG 7/NN g '6G H FG'NG 7N> )N?'F77g'
 .F7.Fg' /G.6 NF? //'.GF' .G'7.F' N?'F77g' ''G6F' 0'NFF. G'/..7'-  .G'FG N?6'H G'G.G' GN.N.
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.7.F' .7'F.N 'G. 0'GFGF' FG' ?N7N. NG /.7N/GF' ///?.GF' 7'&طNF' 8H7? G'/..7' /7H76. /N6'N7F' /N
/.F7FF /N/7GF' HH7GF' ?G 

( FN.F' '.' /7'7/2221)  /F/7GF' NG /NF/.F'H /N/7F' /N.7.F' 0'GF?G N?H O/G OF? G7?.F' OF' .G/G
G. /N/ �N?'F77g' ''G6F'. 8'N7F' /FN/G. /NNF'/F' FG /FN?F' .FN19  /FNGG /F'..7' ///'.F' 0/?'H �/GF?G

 ''G6F' 0'.F? �N?'F77g' ''G6F' /NGG'H �N?'F77g' ''G6F' 0'G7( NGH /N7'7' 7H'/G //g/ FG
NG7NF' .GFGF' ///'.F' .G/..7' /FH .)N?'F77g'. 

.F'H /_N/7F' /N.7.F' 0'GTUF?G H' :/NF'.F' .&'.FF' OF' /7'7/F' .F7N.HFN/G. /_NNF'/F' /F/7GF' NG /NF/ 8'N7F' /
 FN7N/G OF? FG.FG'NG ط TU7N.G >F. /N/ T UN?'F77g' ''G6F' /NGG'H 0'G7. TNV? RNF' FG QH'? O ON.7G FGN/F

(2.63  FG3.11(H )2.63  FG3.11 ''G6F' 0'.F?. TN?NF' FG Pط TU7N.G O ON.7G FGN/FH �NF'N.F' OF? )
 TU7N.G >F. /N/ �T UN?'F77g'( T UN?'F77g' ''G6F' 0'.F?. TN?NF' 7N/G OF? FG.FG'NG 2.17ط  FG3.11 .)

 N?'F77g' ''G6FF NFN.7.F' NGN8NF' G'/..7g' /7&'/ ?N7N. :'GFG 0'N7N.F' FG /?NG.G. ///'.F' .7H'H
7H/H N?'F77g' ''G6F' /NGG' OF? /N.N7/.F' 0'7H/F' 6NG7. �/NGNF?.F' /'NGF'H F/'7GF' /G'G NG ' GNG GF?GF

.GF?.F' /NFG? FNG7. NG GFG //'Gg' /NGNGH 
./NF/.F' /N.7.F' 7N7/.F NG7?GF' FN7/.F' .FH'F. N.F' 0'7'7/F' :'NF'/ 

( GF'7 /7'7/2222)  /G7?GH /NG6F' G.'NGFF NF?'G. NFH7.GF' .N.G GNG7. G7?.F' OF' /7'7/F' .G/G
OF? G7N/'.  /NGN.GF' 0'7'GGF' 6?. ''/' GF?./NFG (g7F /GGgGF' /6'N7 NG NG7?GF' FN7/.F' P/GH 

( ?G..GF' >F.H �N.N7..F' .GFGF' /7'7/F' .G/..7'H .'GF. /?G'. /N6'N7F' /N.7.F'451 7'N..' G.H .F'7 )
( FG /7'7/F' /FN? .FNG. /N/ /N&'N6?F' /FN77F'. //.F' /FN?31 HNFFFG. :.&'.FF' 87.' 07G8H �)

.N7..F' /FF?NG.GF' FN7/.F'H O7'FFFGGF' ''/g' ON.FFF7G 0'7FFN>.G NFFFG /7.'FFF6F' /FF?NG.GF' OF? /FFFN
/GGgGF' /6'N7 NG /NGN.GF' 0'7'GGF' NG NG7?GF'. 

( PH'77?GF' /7'7/2222)  7'&طNF' //?.G NFH7.GF' ('.G G'/..7' 7N/'. OF? G7?.F' OF' /7'7/F' .G/G
F /'NG 6?.F NG7?GF' FN7/.F' OF? /7'7/F' .G/..7'H ./N6'N7F' /N.7.F' /NFG 0'.F'7F NFGF' 8'.G.F' HNF'
( ?G..GF' >F.H �N.N7..F' .GFGF'275 /FN? .FNG. /N/ /N/G?F' /FN77F'. //.F' /FN? 7'N..' G.H /.F'7 )

( FG /7'7/F'16 :.&'.FF' 87.' 07G8H �)f-G'/..7'  6?. 7N7/. NG 7'&طNF' //?.G NFH7.GFg' ('.GF'
G PN.7G F7/. NG N.'.N' 7N/'. GF H'G /N6'N7F' /N.7.F' /NFG 0'.F'7 P/F /77FGF' NFGF' 8'.G.F' HNF'F /'N

 .F'G /N/ �NFGF' 8'.G.F' HNF'F /'NG FG FGN/F 77FGF' PN./GF' NG 0'.F'7F' P/F NG7?GF' FN7/.F'
 /?NG.GF /NF.FF' 0'7'NFF' 0'77N.G FG F6G' /N/?.F' 0'7'NFF' 0'77N.G ./N.N7..F' //.F'ö-  /.7F /.N.

 /'NG 6?.F NG7?GF' FN7/.F' PN.7G NFG NFF.FF' 7'NFF' F? //.F' /?NG.GF P/?.F' 7'NFF' NG F7/.
.FGN/F /77FGF' NFGF' 8'.G.F' HNF'F 

( GF'7 /7'7/2222)  G'/..7'. NFH7.GFg' NG7'6.F' GNF?.F' /N.N.'7.7' 7N/'. OF? G7?.F' OF' /7'7/F' .G/G
. /NFFGHH8zoom)   /GGgGF' /6'N7 NG NG7?GF' FN7/.F'H /N7'7g' 0'7'GGF' 6?. ''/' PN.7G OF? )

 ?G..GF' >F.H �N.N7..F' .GFGF' /7'7/F' .G/..7'H .'NF. /?G'. /N6'N7F' /N.7.F' /NGG. NFHg' /F7GF' .F'7F
(751FN? .FNG. /N/ /N/G?F' /FN77F'. //.F' /FN? 7'N..' G.H /.F'7 )( FG /7'7/F' /41 87.' 07G8H .)

 :.&'.FF' 
1 -  GHH8 /NFF. G'/..7'. NFH7.GFg' NG7'6.F' GNF?.F' /N.N.'7.7' H'zoom) ) OF? 'N.'.N' 07/' ON.7G

''/' (g7FF /GGgGF' /6'N7 NG NG7?GF' FN7/.F'H /N7'7g' 0'7'GGF' 6?.. 
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 2- /N.  N77N.G FN. /N&'7/' /F'/ 0'0 HH7G)FN7'NFF' NF.FF'– P/?.F'(/?NG.GFF .G NG /7.'6F' 0'7N>
 /N6'N7F' /N.7.F' /NFG. NFHg' /F7GF' (g7F NG7?GF' FN7/.F'H /N7'7g' 0'7'GGF' 6?. ''/' PN.7G

.P/?.F' 7'NFF' /F'7F /GGgGF' /6'N7 NG 'GF. /?G'. 
( FGNF /7'7/2212) F?.F' G'/..7' 7N/'. OF? G7?.F' OF' /7'7/F' G6G .G/G ON.7G OF? NFH7.GFg' GN

 /7'7/F' .G/..7'H ./N6'N7F' /N.7.F' /NFG (g7F /87'.GF' /6'N7 77FGF GF?.F' 7'GF'H NG7?GF' FN7/.F'
( ?G..GF' >F.H �N.N7..F' .GFGF'321 /FN? .FNG. /N/ /N&'N6?F' /FN77F'. //.F' /FN? 7'N..' G.H .F'7 )

( FG /7'7/F'61' :.&'.FF' 87.' 07G8H .) NG /GF..G /.7F.H N.'.N' 7N/'. H0 /87'.GFF NFH7.GFg' 77FGF' H
 /G'?F' //7F' �/.?FF' FNF'NFH /?'NF �O7'GGF' ON./GF' �N.N7'.F' 7N7.F'( NG7?GF' FN7/.F' ON.7G

)/Gg7F'H. 
:'G.'''7.'H /7'7/F' .GFG 

 :/7'7/F' .GFG 

/?.G .GFGF' H' طF..GF' .GFGF' /NF'/F' /7'7/F' .?..'H77F' / NGGF' .GFGF' FN. ?G.F' OF? G&'FF'  .GFGF'H
 N?NFF' G/ FGH '?G /NGNGH /NGG 0'F'N. GN8N.H 0'F'N.F' ?G. H77 FG 7/G' H' FN.FN77 G'/..7'. GF0H

0'.'.F.7g' OF' �OgN7H �'GNF? F7/.GF' 0'F'N.FF ?7'F.GF' FNF/.F'  7N7G.FF OgN7H 'GNF' 7NF.F' G.N N.F'
FG? 7/Gg' /NN.7.F' /N?'G..g' 0'7'7/FF /NGF?F' �/'/.g' .&'.F H/7 /NN.. G/G.H /NFNG6H /F/H '
 �P7NG?F'(2119�116-118N.f' ?..' /7'7/F' G'/G' FNF/.FH �):  

 :N/7GF' NG7NF' .GFGF' 
0'0 /F.'7F' 0'7'7/F'H 0'N./g' OF? ?g7g' NG N/7GF' NG7NF' .GFGF' G/..7'  ?N6NG. /Fg?F'

'/NNF'/F' /F/7GF' (g7 7N7/. NG /G8gF' N?'F77g' ''G6F' 0'FN.7. GN8N. G/G. GF0H �/7'7/F. 
:N.N7..F' G.6 GNG7.F' H0 N.N7..F' .GFGF' 

 FN.?NG.G OF? G&'FF' N.N7..F' /.6 GNG7. H0 N.N7..F' .GFGF' G'/..7' /NF'/F' /7'7/F' /?N.7 .6.F'
F OF? GNFNF' /N>. /7.'6H /N.N7.. NG NG7?GF' .F'.F' ON.7G OF? N?'F77g' ''G6F' 0'FN.7. 7/' 7'N

 �/7'7/F' /FN? /'7G' OF? NFN7/.F' 7'...g' FN.7. G. /N/ /NNF'/F' /F/7GF' (g7F /NF/.F' /N.7.F' 7N7/.
//'?' G/ 0'H/g P/?.F'H NF.FF' FNFN.7.F' FN. ''/g' NG HH7GF' /G7?G G/G. �O7.' /7G /'/g' FN.7. '7'NFF 

:NF'.F' HH/.F' G/6NN 'G NGH ./NF'/F' /7'7/F' NG 
( HH/.F'1:/7'7/FF N.N7..F' G.6 GNG7.F' /6NN ) 

 /?NG.G
/N.N7.. 

 NF.F 7'NF 7'...g'  P/?. 7'NF 

 /?NG.G
/7.'6 

 NF.F 7'NF 7'...g'  P/?. 7'NF 

 
 :/7'7/F' ?G..G 

/N.7.F' NGF?G /G'G FG /7'7/F' ?G..G HNG.N  FG?F' 7'7 OF? FNG&'FF'H �G'G/F'. /NNF'/F' /F/7GF' NG /NF/.F'
 G'?FF NF'/F' N7'7/F' F7GF' NG1443/1444( F. GG//? 7/FN P6F'H �G64 /77/G (g7 GF6GH �' OGF?G )
�G'G/F'. /NNF'/F' /7NFGF' /FN/GF' ( F. GG//? 7/FN P6F'H245.F'7 ) O '. 

:/7'7/F' /FN? 
( FNGF?GF' /FN? .>F.51 /.7F. ' OGF?G )79.7%  /7NFGF' /FN/GF' /77/G 07N..' 'GFN. �/7'7/F' ?G..G FG

 OF? //.F' FN.7.F O 'N/G? /NF76F' /F7FGF'. )FNF.( GNF?.F'H /N.7.FF /G'?F' /7'/gF /?.'.F' G'G/F'. /NNF'/F'
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?G :NG .F/G. N.F'H 'GNG //.F' FN.7.F /G8gF' 0'F'GGg' 7GN.F O'7>F 'G6NGg..N7F NF& .7'/ FG  FG
 G.H .HN7G ?.7 /77/GF' NG PNF'/ HHg' G7F' HN7G //? >F.H ./N6'N7 /F'7H �/N6'N7F' /F'7F'
 ''G6F' 0'FN.7. /FN77. G7N7/.F O 'N&'N6? 'GG//' /// �HN7GF' G6G FN. FG O 'N&'N6? FNF7G 7'N..'

//? H'GH /N.N7..F' /?NG.GF' F/G P6F' (N7'/F' 7.? N?'F77g' ( G6NGg.35 G. 7.f' F7GF'H �6NGF. )
( G6NGg. //? H'GH /7.'6F' /?NG.GF' F/G P6F'H 7Gg' (NF7'. G7N7/.35 /'7G' //? >F. GF6.H .6NGF. )

( Og'G.' /FN?F'71 /.7F. 6NGF. )28.6% ./7'7/F' ?G..G FG 
://.F' 0'H/' 

 /FG 'GNF' O?7. N.F' //N6FGF' 'GG'/G' /7'7/F' FF/. NGF://'.F' G/..7' 
 /F'..7g' :'gH' 

 N?'F77g' ''G6F' 0'FN.7. /NGG' OF? G7?.F' G/G. GF0H �0'F'N.F' ?G.F /'/'G H'N..7g' //'.F' G/..7'
G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' NGF?G 7N7/. NG.  0'FN.7. )G'/..7'( ?F'H OF? G7?.F' GF6GH

?G 7N7/. NG N?'F77g' ''G6F'.G'G/F' NG /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' NGF 
'-/7'7/F' /'/' H/7 FG FF/.F':  

1- :P7G'>F' H/7F' 
( OF? 'G67? G. �/'/gF FNGG/GF' H/7 H' �P7G'>F' H/7F' ('7/F17 FG FN7..GF' FG O 'GG/G )

/GF' /6.'7g' FG .F7 /N/ �/N.7?F'H /N/N?7F' 0'?G'.F'. 7N7/.F' /&NG ''6?' GG&'7& ''/.' FNGG
 FG /7FG FG ''G.F' O/GH �/7FGF' /N6HH /.7'FG O/G /N/ FG �/F'..7g' 0'7'.? HN/ GG.'>/gGH
 .?6H P6F' G/GF' FNF/.F 'G.G'gGH O/GH �/NN>FF' 'G.>'N7 /Gg7 O/G OF? GG/F'H �H'.GFF 0'7FGF'

'GFN7/. H77 /'7.F'H �GF.' FG. 
2- H/7 H'/GF NF.'/F' H'7.g'/7'7/F' /'/' 7 

 FG /FNGG /N?g7.7' /FN? OF? 'GFN.7. /?. /F'..7g' 7H'/GF ''F.F' H/7 H' FNNG.F' H/7 FG /G'.F' G.
(13 FF/.F'H �/7'7/F' /'/' 7H'/G /G'GF /NFGF' /.7/F'. 7N/G FG 7'..7' O/G /'.N'H �/FN/.F' /N.7.FF O 'GF?G )

.F'H �HN77N. 7'..7g' FG'?G /'.N'. GF0 FG( HH/2:.&'.FF' G6G /6NN ) 
 

( HH/.F'2:/7'7/F' /'/' H/7 ('7/F HN77N. 7'..7' 0gG'?G :) 
G 7'..7g' FG'?G G 7'..7g' FG'?G G 7'..7g' FG'?G G 7'..7g' FG'?G 

HHg' 7N/GF' NF'/F' 7N/GF' 
1 1.761**  9 1.939**  1 1.736**  9 1.872**  

2 1.898**  11 1.873**  2 1.866**  11 1.727**  

3 1.912**  11 1.961**  3 1.878**  11 1.912**  

4 1.866**  12 1.952**  4 1.836**  12 1.919**  

5 1.919**  13 1.939**  5 1.883**  13 1.824**  

6 1.827**  14 1.948**  6 1.813**  14 1.726**  

7 1.893**  15 1.871**  7 1.789**  15 1.881**  

8 1.947**  16 1.861**  8 1.878**  16 1.849**  
 

 ON.7G /F? /F'/ 0'7'.? **2021 .FF'G 
( ON.7G /F? /F'/ 0'7'.?F' ?NG. H' /6_.N F.'_7F' HH/.F' FG1.11≥∝ 0'7FGF' ?NG. H' /6NN 'G NGH �)

.NF'/NGF' FN.7.FF //F'7 'GF?.. �/?G.7G H/7 /.7/. ?.G.. /F'..7gF /F T UNGGF' 
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:/'/g' 0'./  TU/F' 7H'/G 0'/7GGF 0'._/F' FG FF/.FF 'GG .&'._FF' 0''.H �0'.FH7G 'GF' FG'?G G'/..7' G.H /7'7
:NF'_.F' HH/.F' 'G/6NN 

( HH/.30'.FH7G 'GF' 0'./ 0gG'?G ) 
/7'7  W/F' 7H'/G  //?

/NF.F' 
 0'./F' FG'?G
0'.FH7G 'GF' 

HHg' 7N/GF' 0'./ FG'?G 14 1.915 
NF'/F' 7N/GF' 0'./ FG'?G 15 1.911 

F' 0'./F' FG'?G/F'..7gF NFG  32 1.891 
 

       FG'?G /GNF ./H'7. /N/ �?G.7G /7'7 TU/F' /'?.' ?NG. 0'./ H' /6_.N Gg?' //6NGF' .&'._FF' Hg. FG
( FN. 0'.FH7G 'GF' 0'./F'1.915-1.911( NFGF' 0'./F' FG'?G /GNF .>F. 'GG �)1.891 0'./ /GNF NGH �)

/7'7 TU/F' /'/' /N/g7 /6N. /?G.7G .NF'/NGF' FN.7.FF 
:/7'7  W/F' /'/' /N/7.  /NF. OF? /.'.g' ON.7G /N//.F NF'_.F' (NF7Sg' //'.F' G/..7' .&'._FF' 7N7G. FNG7.F

:NF'_.F' N/_FF' OF? O 'N&'7/' 'G..F'?G G.NF NF'_.F' HH/.F' NG //6NGF' F&'/.FF H8H ''7?' G. /N/ �/'/g' 
( GF7 HH/.4' /'/' /N/7. )/7'7/F 

/NGGg' /.7/ /?G.7G /.7/.  /.7/.
/77N.G 

/6G.FG /.7/. 
/.7/F' 3 2 1 

 

:/NF'_.F' /F/'?GF' Hg. FG O/GF' /NH'7.G 0'NN.7G //g/ OF' 0'.'.g' GF. GNF7. G. G/ 
 7.G'( = /&GF' HN7/GNF-FF'  )/GNF ÷( = /'/g' F&'/. //?3 –1 ÷ )3 =1.67 

F'_.F' GNF7.F' OF? F7/FF:N 
( HH/.5/7'7  W/F' /'/' NG G/..7GF' 07/.F' FGH 0'&GFF ?N8N. ) 

G7NF' 0'7  W7N.GF' O/G 

/?G.7G /.7/. /GGG  FG2.34-3.11 
/77N.G /.7/. /GGG  FG1.68-2.33 
/6G.FG /.7/. /GGG  FG1.11-1.67 

 

:NG7?GF' FN7/.F' 7'NF :''NF'/ 
      .g' G'/..7'. NG7?GF' FN7/.F' 7'NF G.GNF?.F' /7'8H F.F FG FFFGF'H /?GF' GF?GF' FNF/ NG ///GF' 7'.. 

 �GNF?.F'H /N.7.F' /7'8H(2112 FG HNG.NH )HNF'FF'( NG7?GF' 7'...g' HHg' FN7N/G FG HNGG NGH .)
(11' )0'7'GGF'( NG7?GF' 7'...g' NF'/F' 7N/GF'H �/F&7' )-( /F7FGF' ?'G/3 :2FG HNG.NH /F7F' /7G NG ) 
(5 (H �/F&7' )–( FG HNG.NH G>FGF' GN.GF'3 0'GNF?GF' FG6.H �0'7'N. //g/ GNG H'&7 FGH �/F&7' )

 0'7'GGF'H /.?FF' HNF'F NG /F&7' OF? G.'7FG PN./.H �/7.'6F'H /N.N7..F' FN.?NG.GFF 'G7N7/. G. N.F'
FN77 F? ON./GF' H/7 /FN77 G'/..7'. GF/7 ('7/ G.H .'G7N7/. G. N.F'  FG FNGG/G OF? G67?

 ./NFHg' G.7N7 NG GF0H 7'7..g' PH0 
 :NG7?GF' FN7/.F' 7'...' H/7 7N/F. 

      ( //? OF? G67? Hg. FG NG7?GF' .F'.F' 7'NF H/7 7N/F.F ON./GF' H/7 /FN77 G'/..7' G.17 )
/FH �/NF/.F' /N.7.F' H'.G NG FN7..GF' FNNFN.7.F'H FNNGN/'Gg' ''7..F' FG 7F' ''/.' GGFG .F7 HN/ P'

/GgG O/GH 7'...g' 0'7'.? /N6H O' OF? GG.FG'NG ''7..F' G>?G O/.'H .GF.' FG .?6H 'GF 'G.G
 NG /FNF/F' FN7'G.F' /'?..7'. GG.'>/gG ''7..F' 6?. O/.'H .GF.' FG .?6H 'GF 'G.G&gGH /F&7g' /N?NF

H .6NGg.F' ON.7G .7'F. NGF /NFGF' 0'N7.F' .7'...g' 0'7FG O//' NG 0'7'.?F' FN. F.'/.F' .F.. GF6G
 FNGG/GF' FN. H'G.g' /.7F .>F.H .0'>/gGF' GF. OF? ''F. 7'...g' OF? /.NF7GF' 0gN/?.F' FG? G.H

 7'...g' 0'7FG OF?91%  ./N&'GFF' G.7N7 NG NG7?GF' 7'...g' /G.?' GF6.H .NFGF' GG//? FG 
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'...g' 0'./ ('7/:NG7?GF' FN7/.F' 7 
     .>F. /FN? OF? 7'...g' //'?'H 7'...g' /FN77 G'/..7'. NG7?GF' .F'.F' 7'...' 0'./ ('7/ G.28 

 FG'?G /'.N'H �FNFN.7.F' FN. G'N' /76? F7'G.H �/N7'7g' /7'7/F' /FN? 7N> FGH //.F' ?G..G FG .F'7
F' FG'?G >F. /N/ FNFN.7.F' .&'.F FN. 7'..7g' 0'./1991. 

:/7.'6F'H /N.N7..F' /?NG.GF' (g7 FN. FN7/.F' ON.7G NG &G'G.F' 
( HH/.2 NG /7.'6F'H /N.N7..F' FN.?NG.GF' 0'.F'7 FN7/. 0'.7/ 0'77N.G FN. HH7GF' /Fg/ FN.N )

NFN7/.F' 7'...gF NF.FF' FN.7.F' 
 /N?7GF' /'?.g'

7'...gF 
0'?NG.GF'  //?

(g7F' 
7N.Gط 

'.7/F'0 
 G'7/Fg'
P7'N?GF' 

 /GNF
)0( 

 0'.7/
/N7/F' 

 ON.7G
/Fg/F' 

HNF'FF' /7.'6F' /?NG.GF' 35 4.17 1.124 -1.127 
 

68 
 

1.911 
/F'/ 7N> 

/N.N7..F' /?NG.GF' 35 4.21 1.719  

 /F7FGF' ?'G/ 
(3 :2 /7G NG )

/F7F' 

/7.'6F' /?NG.GF' 35 2.41 1.695 1.857 
 

68 
 

1.395 
/F'/ 7N> 

'/N.N7..F' /?NG.GF 35 2.26 1.711  
G>FGF' GN.GF' /7.'6F' /?NG.GF' 35 1.17 1.747 -1.163 

 
68 
 

1.871 
/F'/ 7N> 

/N.N7..F' /?NG.GF' 35 1.21 1.719  
 /NFGF' /.7/F'
7'...gF 

/7.'6F' /?NG.GF' 35 7.74 1.559 1.263 68 1.793 
/F'/ 7N> 

/N.N7..F' /?NG.GF' 35 7.66 1.136  
 

     ( /Fg/ ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /N.H G/? /6.N F.'7F' HH/.F' OF' 7>FF'.1.15 FN. )
 GF6GH /N?7GF' G/'?.' ?NG. NG NG7?GF' 7'...gF NF.FF' FN.7.F' NG /7.'6F'H /N.N7..F' /?NG.GF' (g7

' ?NG.F /Fg/F' 0'NN.7G .>F. /N/ �7'...gF /NFGF' /.7/F'...gF /NFGF' /.7/F' GF6GH /N?7GF' 0'7'GGF 7'
(1.911 �1.395 �1.871 �1.793 FN7/.F' ON.7G NG FN.?NG.GF' &G'G. FN.N 'GG �NF'N.F' OF? �)

.NF'/NGF' FN.7.FF FN.?NG.GF' /N/g7 NF'.F'.H �NG7?GF' 
/N&'7/g' /.F'?GF' .NF'7' 

- ./N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' 

- '?G( 0'.FH7G 'GF' FG  ِCronbach Alpha.//.F' 0'H/' 0'./ 0'7..7g ) 
- ( HN77N. 7'..7g' FG'?G GNF ('7/Pearson./7'7/F' 0'H/g NF.'/F' H'7.g' H/7 ('7/F ) 

- ( /FF.7GF' 0'FN?FF )0( 7'...'Independent Samples Test 0'.7/ NG HH7GF' OF? G7?.FF �)
F'H /N.N7..F' /?NG.GF' 0'.F'7 OF? G7?.F' GF6GH �/7'7/F' /'/g P/?.F' FN.7.F' NG /7.'6F' /?NG.G

.FN7/.F' ON.7G NG /7'7/F' N.?NG.G &G'G. 

- ( '.N' ?.7G /F/'?G G'/..7' G.η2( )Eta Squared ?.'.F' 7UN>.GF' OF? FF.7GF' 7UN>.GF' 7N/'. G./ /N//.F )
./7'7/F' /FN? O/F 

 = )'.N' ?.7G( 7/g' G./ /F/'?G        02 
02 + /N7/F' 0'.7/ 

( PH'7. '.N' ?.7G /GNF .F'G '0'G1.11( FG FF' �7N>7 7/' G./ 7..?N FF' H' )1.16 7/' G./ 7..?NG )
( .F'G '0'H 7ط�N.G1.14 �Gg?( :N.f' HH/.F' NG 'GG �7N.G 7/' G./ 7..?N GF'G 7.G'G )21177 �129.) 
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( HH/.8' G./F '.N' FG'?G GNF 7N7G. )/N.N7..F' /.F'?GFF 7/g 
 
 
 
 

'G7N7G.H 'FFG.6F'FGH /7'7/F' .&'.F: 
:G7FH HHg' H'&7F' .&'.F :'gH'  0'FN.7. /NGG'N?'F77g' ''G6F'  7>F /G.H FG 7N7/.F' NGNGF?G 

.F'G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7� 
( GF7 HH/.2 7N/G 0'7'.? N/F /7'7/F' /'7G' 0'.'..7g /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)

 0'FN.7. /NGG'N?'F77g' ''G6F'  7>F /G.H FG 7N7/.F' NGNGF?G  /NNF'/F' /F/7GF'. /NF/.F' /N.7.F'
 .7/ ' 'NF8'F. /..7G G'G/F'./FG'NGF' 0'77N.G 

( FG N.'7/F' 7طN.GF'*3022.) 

 '.N' ?.7G /GNF(2η) 7N7G.F' 
1.11 ≥ 7N>7 7/' G./ 
 /.7N.G 7/g' Gط < 1.16
1.14 < 7N.G 7/g' G./ 

G /7FGF' N.'7/F' 7طN.GF' P7'N?GF' G'7/Fg' /NGGg' /.7/ .N.7.F' 
6  FG F?.. N?'F77g' ''G6F' 0'FN.7.

G.g7H GF?GF' FN. g'?G F7'N.F' 
3.11 1.111 /?G.7G /.7/. 1 

1
2 

 7'F.F'. 6NG.. N?'F77g' ''G6F' 0'FN.7.
/NGNF?.F' /NFG?F' /NG. N.F' 7N7F' 

3.11 1.111 /?G.7G /.7/. 2 

1
3 

 /N?G'/ FG /N6. N?'F77g' ''G6F' 0'FN.7.
(g7F' O/F GF?.F' 

3.11 1.111 /?G.7G /.7/. 3 

1
4 

 ?7'FG. 6NG.. N?'F77g' ''G6F' 0'FN.7.
/NGNF?.F' /NFG?F' /NG. N.F' NN/NGF' 

3.11 1.111 /?G.7G /.7/. 4 

1
6 

 FG ?NF N?'F77g' ''G6F' 0'FN.7. NG6.
'./NGNF?.F' //'GF' 87? OF? /N.0'.F  

3.11 1.111 /?G.7G /.7/. 5 

7  FG F?.. N?'F77g' ''G6F' 0'FN.7.
/G7?GF' F? '//'. .F'7F' 

2.98 1.189 /?G.7G /.7/. 6 

5  FG N?'F77g' ''G6F' 0'FN.7. /N6.
/NGNF?.F' /NFG?F' NG (g7F' /G7'6G 

2.96 1.117 /?G.7G /.7/. 7 

8 F' 0'FN.7. FG GF?GF' FGG. N?'F77g' ''G6
/FNG7. NG7?GF' FN7/.F' /?.'.G 

2.91 1.119 /?G.7G /.7/. 8 

9  .F'7F' FGG. N?'F77g' ''G6F' 0'FN.7.
'G.'./N N.F' 0'GNF?GFF ظG/ FG 

2.86 1.211 /?G.7G /.7/. 9 

3  GF?.F' OF? N?'F77g' ''G6F' 0'FN.7. 6G7.
.(g7FF N.'6F' 

2.76 1.218 .7/./?G.7G /  11 

1  8'.F' N?'F77g' ''G6F' 0'FN.7. FG7S.
/G. FF'. 7H7/F' 

2.73 1.218 /?G.7G /.7/. 11 

1
5 

 HN7NF' /N.. N?'F77g' ''G6F' 0'FN.7.
/NGNF?. 0'N'>F /7'.F' ?F'NGF' OF' 

2.73 1.229 /?G.7G /.7/. 12 

2  .G/ NG /GGG N?'F77g' ''G6F' 0'FN.7.
GF?.F' 7/'7G 

2.65 .2691  /?G.7G /.7/. 13 

1
1 

 0'&N. NG'/. N?'F77g' ''G6F' 0'FN.7.
/FN/.F' /N.7.F' 7N7/. NG /N?F'NF' /'N/F' 

2.63 1.251 /?G.7G /.7/. 14 

4  7N7/. N?'F77g' ''G6F' 0'FN.7. G?/.
/G7/F' /N7/ Hg. FG /NF/.F' /N.7.F' 

2.47 1.311 /?G.7G /.7/. 15 

1
1 

77g' ''G6F' 0'FN.7. FN. 7.ط. N?'F
GF?.GF' /&N.H /NF/.F' /N.7.F' 7N7/. 

2.41 1.276 /?G.7G /.7/. 16 

7N/GFF NFGF' 7طN.GF' 2082 20221 /7N.G /.7/. 
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      H' F.'7F' HH/.F' FG /6.N 0'FN.7./?G.7G /.7/. /NGG' 'GF N?'F77g' ''G6F'  7N7/.F' NGG /G.H F
GF?G 7>FN G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F'( >F. N.'7/ 7طN.G. �2.82 FG3.11 7طN.GF' NGH �)

./7'7/F' /'/' NG )/?G.7G /.7/.( OF' 7N6. /NGGg' /.7/ H' /6N. N.F' //F'/F' /&GF' NG ?FN P6F' 
 0'FN.7. /NGG' .F'N. 7/G' H' /7'7/F' ./6H' 'GGN?'F77g' ''G6F'  7N7/.F' NG 7>F /G.H FGF?GNG 

 NG .F/G. G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' 'GF'G.g7H GF?GF' FN. g'?G F7'N.F' FG F?..�  FG GF0H
 �/F?'GH /.'6. /NGNF?.F' /NFG?F' F?.H FNN6.F'H /7'/g' 77'F?H FG'N? FG 0'FN.7.F' G6G GFG6.. 'G Hg.

 'GG /NG. N.F' 7N7F' 7'F.F'. 6NG.. NG G7'?GF'H GNG'GGF' 6?. 7N7F' G6G /6N. /N/ �/NGNF?.F' /NFG?F'
 /NFG?F' /NG. N.F' NN/NGF' ?7'FG. 6NG.. 'GF'G O '6N'H �(g7F' O/F GF?.F' /N?G'/ FG /N6.H �N7'7/F' 77FGF'

/NGNF?.F' 'GG �7>F �/NGNF?.F' //'GF' 87? OF? /N.0'.F' FG ?NF N?'F77g' ''G6F' 0'FN.7. NG6. O' 'GF 
 �GF?.F' /NFG? FG7. N.F' 00'GFF' 7NGN.H ?F'NF' /'G'/G OF? /7/FF' FG N?'F77g' ''G6F' 0'FN.7. G. 6NG..

'GG  /7'. /NFG0 /7N7 FNNG. N/F (g7F' 6G/N N?'F77g' ''G6F' 0'FN.7. Hg. FG 7N7/.F' H'
GF'H 7'GGg' HN/ /76'.G /NFG0 O'7N7 (g7F' HNGNH �77/F' ?N6NG.'GFN77/N N.F' GNG'G. .FG.'H � GF

 �P/N?7 FN?'G7'( /7'7/ ?G /.N.FF'2121 OF' .F7N. N.F' ) NF' P/&N N?'F77g' ''G6F' G'/..7' H'
 /7'/g' O/F gN.F /N6'N7F' /N/Fg'. N?'F77g' ''G6F' FN.7. OFFN �?N77 FG6. G8'.F'H FG?F' 7NN7.

�FN.F''.'( /7'7/ ?G .FG.' GF6G �'NF?F' 2121 NG /NF/.F'H /_N/7F' /N.7.F' 0'GTUF?G H' OF' .F7N. N.F' )
.T UN?'F77g' ''G6F' /NGG'H 0'G7. TNV? RNF' FG QH'? O ON.7G FGN/F 8'N7F' /FN/G. /_NNF'/F' /F/7GF' 

 :G7FH NF'/F' H'&7F' /.'.' 0'FN.7. )G'/..7'( ?F'H 'G N?'F77g' ''G6F' /NF/.F' /N.7.F' 7N7/. NG
F'.G'G/F' NG /NNF'/F' /F/7G� 

( GF7 HH/.12 7N/G 0'7'.? N/F /7'7/F' /'7G' 0'.'..7g /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF' :)
 /..7G G'G/F' NG /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' 7N7/. NG N?'F77g' ''G6F' 0'FN.7. )G'/..7'( ?F'H

/FG'NGF' 0'77N.G .7/ ' 'NF8'F. 

 

G GF'/7F  7طN.GF'
N.'7/F' 

 G'7/Fg'
P7'N?GF' 

 /.7/
G'/..7g' 

.N.7.F' 

3  NN/NGF' ?7'FG G/..7. N?'F77g' ''G6F' 0'FN.7.
/NGNF?.F' /NFG?F' /NG. N.F' 

3.11 1.111  /.7/.
/?G.7G 

1 

6  GF?GF' F7'N. FG N?'F77g' ''G6F' 0'FN.7. 77N.
(g7F' ?G 

3.11 1.111  /.7/.
/?G.7G 

2 

8 N8N. /NF/.F' /N.7.F' 7N7/. NG N?'F77g' ''G6F' G
/FNG7. NG7?GF' FN7/.F' /?.'.G FG GF?GF' FGGN 

3.11 1.111  /.7/.
/?G.7G 

3 

13  /N?G'/ FG /N6. N?'F77g' ''G6F' 0'FN.7. G'/..7'
(g7F' O/F GF?.F' 

3.11 1.111  /.7/.
/?G.7G 

4 

14 F' 7'F.F' G/..7. N?'F77g' ''G6F' 0'FN.7.7 7N
/NGNF?.F' /NFG?F' /NG. N.F' 

3.11 1.111  /.7/.
/?G.7G 

5 

12  H'F.gF GF?.F' '/.G N?'F77g' ''G6F' 0'FN.7. FF/.
 'GF ////G 0'G/GH //6'H 0'?FN. 7G'N. FN77 F?

NG7?GF' FN7/.F' NG /'.FF' GNF? HNGN 

2.98 1.179  /.7/.
/?G.7G 

6 

1  NG N?'F77g' ''G6F' 0'FN.7. G/..7' 8'.F'
./G. FF'. 7H7/F' 

2.88 1.228  /.7/.
/?G.7G 

7 

5  /G7'6G FG /N6. N?'F77g' ''G6F' 0'FN.7. G'/..7'
/NGNF?.F' /NFG?F' NG (g7F' 

2.86 1.224  /.7/.
/?G.7G 

8 

15  OF' HN7NF' N?'F77g' ''G6F' 0'FN.7. FNG7.
/NGNF?. 0'N'>F /7'.F' ?F'NGF' 

2.86 1.227  /.7/.
/?G.7G 

9 



- 97 - 

 

( FG N.'7/F' 7طN.GF'*3022.) 
       H' F.'7F' HH/.F' FG /6.N 0'FN.7./?G.7G /.7/. G/..7. N?'F77g' ''G6F'  7N7/.F' NGG /G.H F

NGF?G 7>F G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F'( >F. N.'7/ 7طN.G. �2.83  FG3.11 7طN.GF' NGH �)
F' NG ?FN P6F'./7'7/F' /'/' NG )/?G.7G /.7/.( OF' 7N6. G'/..7g' /.7/ H' /6N. N.F'H //F'/F' /&G 

 0'FN.7. G'/..7' .F'N. 7/G' H' /7'7/F' ./6H' 'GGN?'F77g' ''G6F'  7>F /G.H FG 7N7/.F' NG
NGF?G  NG .F/G. G'G/F'. /NNF'/F' /F/7GF'. /NF/.F' /N.7.F' 'GF'.F' NN/NGF' ?7'FG G/..7.. N/NGNF?.F' /NFG?F' /NG �

H FGGN /NF/.F' /N.7.F' 7N7/. NG N?'F77g' ''G6F' GN8N. H' 'GG �(g7F' ?G GF?GF' F7'N. FG 77N.
/FNG7. NG7?GF' FN7/.F' /?.'.G FG GF?GF' GF6GH � 7'F.F' G/..7.H �(g7F' O/F GF?.F' /N?G'/ FG /N6.

/NGNF?.F' /NFG?F' /NG. N.F' 7N7F' /6.NH �. /7H76 OF? /NF/.F' /N.7.F' NGF?G 77/ /.N.FF' GF. FG GN8N
 77FGF' /76 NG /GF..GF' 'G.'NFF.H 'G.'NF'GG' Hg>.7'H 7N7/.F' NG N?'F77g' ''G6F' 0'FN.7. G'/..7'H
 (g7F' FN7/. ON.7G FG /N6NH /NF/.F' /N.7.F' 77FG 7N7/. /GGG GNF? FG7N P6F' 7Gg' (g7FF N7'7/F'

F' NG �77FGFF NG7?GF' .F'. H' 'GGN?'F77g' ''G6F' 0'FN.7. (g7F' O/F GF?.F' 0'7'GG /NGF. NG /?'7. 
 /G'6g'. '6G �6?.F' GG6?.H (g7F' FN. GF6GH (g7F' FN.H FNGF?GF' FN. F?'G.F' 77G //'N8 Hg. FG

N' /&N. /'.N' NF? '6N' /?'7 'GG /NFH'?. GF?. 0'?NG.G NG (g7F' G'76' /N?G'/ FG /N6. /FG& /N.'.
 �P8'>( /7'7/ ?G /.N.FF' GF. .FG.'H �GF?.F' N/F (g7F'2119 /7H76 OF' .F7N. N.F' �) G'/..7'

 /N.7.F' .G'FG N?6'H G'G.G' GN.N.H �.F7.Fg' /G.6 NF? //'.GF' .G'7.F' N?'F77g' ''G6F' 0'NFF.
' ///?.GF' 7'&طNF' 8H7? G'/..7' /7H76. /N6'N7F' ?G .7'F.N 'G. 0'GFGF' FG' ?N7N. NG /.7N/GF

 �FN.F''.'( /7'7/ ?G .FG.' GF6GH �/.F7FF /N/7GF' HH7GF'2121 /N.7.F' 0'GTUF?G H' OF' .F7N. N.F' )
 ''G6F' 0'G7. TNV? RNF' FG QH'? O ON.7G FGN/F 8'N7F' /FN/G. /_NNF'/F' /F/7GF' NG /NF/.F'H /_N/7F'

.T UN?'F77g' 
' /.'.' :G7FH /F'/F' H'&7F ON.7G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7' 7/' 'GG7?GF' FN7/.F' N

G'G/F' NG /NNF'/F' /F/7GF' (g7 O/F� 
 OF? G7?.F'H H('7.F' OF? /.'.gF ON.7G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7' 7/'7/.F' NG7?GF' FN

G'G/F' NG /NNF'/F' /F/7GF' (g7 O/F G'F  7FN P6F'H G./7 FG FF/.F'H NF'.F' 87GF' />'N7. //'.F'
:OF? 

9  F? 'G.'./N N.F' 0'GNF?GFF .F'7F' ('?N.7' /NF'GG'
N?'F77g' ''G6F' 0'FN.7. FN77 

2.78 1.247  /.7/.
/?G.7G 

11 

16  /NNN/F' FG ?NF N?'F77g' ''G6F' 0'FN.7. NG6.
./NGNF?.F' //'GF' 87? OF? 

2.78 1.246  /.7/.
/?G.7G 

11 

4 7N7/. G?/ NG N?'F77g' ''G6F' 0'FN.7. GG7. 
/G7/F' /N7/ Hg. FG /NF/.F' /N.7.F' 

2.73 1.239  /.7/.
/?G.7G 

12 

11  /N.7.F' 7N7/. FN. N?'F77g' ''G6F' 0'FN.7. 7.ط.
GF?.GF' /&N.H /NF/.F' 

2.73 1.269  /.7/.
/?G.7G 

13 

2  .G/ /NF'GG' NG N?'F77g' ''G6F' 0'FN.7. /?'7.
GF?.F' 7/'7G 

2.69 1.248  /.7/.
/?G.7G 

14 

7  7H/ 7NN>. OF? N?'F77g' ''G6F' 0'NFF. FG?.
/G7?GF' F? //'. OF' /G7?GFF FF.G FG .F'7F' 

2.61 1.283  /.7/.
/?G.7G 

15 

11  /'N/F' 0'&N. /'G'/G N?'F77g' ''G6F' 0'FN.7. 77N.
/FN/.F' /N.7.F' 7N7/. NG /N?F'NF' 

2.43 1.296  /.7/.
/?G.7G 

16 

7N/GFF NFGF' 7طN.GF' 2083 20122 /?G.7G /.7/. 
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 FN.7.F' NG /7.'6F'H /N.N7..F' /?NG.GF' (g7 0'.7/ N77N.G FN. /N&'7/' GFg/ 0'0 HH7G /.N. g
.NG7?GF' FN7/.F' 7'...g P/?.F' 

' (g7 0'.7/ N77N.G FN. /N&'7/' GFg/ 0'0 HH7G G'FG H'G '0' 'G OF? G7?.FF N.N7..F' /?NG.GF
G'/..7'. //'.F' G'F �NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /7.'6F'H ?FF )0( 7'...' /FF.7GF' 0'FN

(Independent Samples Test:NF'.F' N/FF' OF? .&'.FF' 0''.H �) 
( HH/.11/N.N7..F' FN.?NG.GF' 0'.F'7 FN7/. 0'.7/ 0'77N.G FN. HH7GF' /Fg/ FN.N ) '6F'H /7.

NFN7/.F' 7'...gF NF.FF' FN.7.F' NG 

( ON.7G /F? /F'/ HH7G **2021) 
      F.'7F' HH/.F' FG /6.N .F' /?NG.GF' (g7 HNG. P/?.F' FN.7.F' NG /7.'6F' /?NG.GF' OF? /N.N7.

( /N7/ /.7/ /F? 7'...gF /NFGF' /.7/F' GF6GH /N?7GF' G/'?.' ?NG. NG NG7?GF' FN7/.F' 7'...g68 �)
( /Fg/F' ON.7G H' FN..N 'GG1.11( /Fg/ ON.7G /F? O 'N&'7/' /F'/ /GNF NGH )1.11 ≥∝ /6NN 'GG �)

 /N.H'ON&'7/' H'/ H7G ( /Fg/ ON.7G /F?1.11 ≥∝ /N.N7..F' /?NG.GF' (g7 0'.7/ 7طN.G FN. )
 GF6GH 7'...gF /N?7GF' 0'7'GGF' /F? NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /7.'6F' /?NG.GF'H

�GF /NFGF' /.7/F' /N.N7..F' /?NG.GF' /F'7FN/.F' 87GF' HN.FH 87GF' '7. FG FF/.F' G. GF0 OF?H �F �
:OF? 7FN P6F'H 

( /Fg/ ON.7G /F? /N&'7/' GFg/ 0'0 HH7G /.N.2021 ≥∝ /?NG.GF' (g7 0'.7/ N77N.G FN. )
./N.N7..F' /?NG.GF' /F'7F NG7?GF' FN7/.F' 7'...g P/?.F' FN.7.F' NG /7.'6F'H /N.N7..F' 

.7/F' GF6GH /N?7GF' 7'...g' 0'7'GG ?NG. /F? '.N' ?.7G /GNF H' 'GG/F' /GNFF' 8H'... 7'...gF /NFGF' / /F'
( 'G7'/FGH /N7GFF'H /NN.7.F' /N/.F' NG /N&'7/g' .&'.FFF /NN.7.F' /NGGg' OF?1.14 /N.H OF? H/N 'GG )

 G'/..7g O 'NN.7. /GGGH �/7N.G /.7/. 7/' ON.7G OF? N?'F77g' ''G6F' 0'FN.7.G7?GF' FN7/.F' N O/F
 /NNF'/F' /F/7GF' (g7G'G/F' NG. 

 P/&N /FN/.F' /N.7.F' 77FG 7N7/. NG N?'F77g' ''G6F' 0'FN.7. G'/..7' H'. /.N.FF' GF. //'.F' 77GNH
 GG' FG /?. 'GF' OF' /G'6g'. �/NGNF?.F' /NFG?F' NG /G7'6GF' OF? (g7F' 6NG/.H 6NG7.F' ON.7G //'N8 OF'

G. FGGNH �/NGNF?.F' /&N.F' NG /G7'6GFF 6G'N/F' GNG'GGF GGGGG O/G /G7?GH (g7F' GU/F. /.F'7G /FNG7 F

 /N?7GF' /'?.g'
7'...gF 

0'?NG.GF'  //?
(g7F' 

7N.Gط 
0'.7/F' 

 G'7/Fg'
P7'N?GF' 

)0( /GNF  0'.7/
/N7/F' 

 ON.7G
/Fg/F' 

 ?.7G
'.N' 

 G./
7/g' 

HNF'FF'  /?NG.GF'
/7.'6F' 

35 4.23 1.911 -19.145  
 

68 
 

1.11**  
/F'/ 

1.84 
 

7N.G 

 /?NG.GF'
/N.N7..F' 

35 8.74 1.167 

 /F7FGF' ?'G/
(3 :2 /7G NG )

/F7F' 

 /?NG.GF'
/7.'6F' 

35 2.49 1.517 -12.473  
 

68 
 

1.11**  
/F'/ 

1.71 
 

7N.G 

 /?NG.GF'
/N.N7..F' 

35 4.11 1.583 

G>FGF' GN.GF'  /?NG.GF'
/7.'6F' 

35 1.34 1.684 -5.768  
 

68 
 

1.11**  
/F'/ 

1.33 
 

7N.G 

 /?NG.GF'
/N.N7..F' 

35 2.23 1.598 

 /NFGF' /.7/F'
7'...gF 

 /?NG.GF'
/7.'6F' 

35 8.16 1.282 -22.646  68 1.11**  
/F'/ 

1.88 7N.G 

 /?NG.GF'
/N.N7..F' 

35 15.19 1.314 
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 H'G0' NG 'G.'./H /GNF?GF' 6NG7. OF? /?'7. N?'F77g' ''G6F' 0'NFF. H'G GF6FH �77FGF' 0'/F77GH
'GG'/..7' ''F/' (g7F' G'..F' (6. FG 0'FN.7.F'H 0'NFF.F' G6G G. 8'.G. 'GF (g7F' �7N7/.F' H' 'GG  FG

 Hg.FN.7.N?'F77g' ''G6F' 0'  �'G.'FNGGH /NGNF?.F' //'GF' .F'N. 87? NG (g7F' /?'7N/gGH />
.0'6NGF.F' 'GF 87?.. N.F' 0'/F77GF'H GNG'GGF' FN. //N.NGF' 0'Fg?F'  /?'7. 0'NFF.F' G6G H' 'GG

'.F' 0'GNF?GF' F? G6GF'H �GFGF?.. P6F' 77/F' ?N6NG /'?.' OF? G7?.F' NG 0'6NGF.F'/ FGH �/&7 G
 /NFG? NG //N.NGF' ''7.g' F? G6GF' NG 0'6NGF.F' /?'7N 'G NGH �/6NGF.F' O/F /NG7?GF' /NF.F' NG 'GFN/?.

G7G6.H GF?.F' 7/' ''F.H �/.'.GF' �N?'F77g' ''G6F' 0'FN.7. H' 'GG F'H ///?.GF' 7'&طNF' 'GNG FG'G.. /?NF.G
N 'GG �/NGNF?.F' GNG'GGF'H F&'F/F' ?G 'GFG6.. N.F' /NGNF?.F' GF'NGF' ''7/' OF' P/&' 0'FN.7. ''G6F

N?'F77g' �/NF'/.NF' GG.'7'GGH GG.'?N.7'H GGGGG OF? 76'.GF' 7N/'.F'H (g7F' G'..F' (6. OF? FG?.H �
(NF7GF' N.'.Ng' 6N6?.F' ?G � H' OF' /G'6g'.N?'F77g' ''G6F' 0'FN.7. 7/. NG ' OGGG 'O/?. GN6. 7N

FG FNGF?GF' OF? FG7N 'FG FGH �7N7/.F' ''F/' NG /7'/g'H FNN6.F' /?. GN6. 'GF' /N/ �/NF/.F' /N.7.F' 77
 OF? 'GGGG .?7N N.F'H 77FGF'. /7'.F' 0'/F77GF'H GNG'GGF' 6?. /76 NG /NFF.F' G6G 'NG8NN H'

H �FNGF?GF' /76 Hg. FG GGF 'G/76 .?7F' FGH //7.G HNG. N.F'H �(g7F' 87? Hg. FG G.N '6G
 6?. OF? //N.NGF' 0'.N7/.F' 6?. OF' /G'6g'. �GNG'GGF' G6G. 7..طG 7N>7 ?7FGF' 0'FN.7. ''G6

N?'F77g' 'NGGGN NGF �(g7F' OF' /?77. /NGNF?.F' /F'77F' H'7N' /FNG7H /?77 OF' P/&N 'GG �
.GNG'GGF'H 0'/F77GF' FG /N7FGF' 

       /.N.FF' G6G .FG.'H /NF?'GH OH/. .../' N.F' /F.'7F' 0'7'7/F' FG /N/?F' ?G''G6F' 0'FN.7. 
N?'F77g'  �GF'7( /7'7/ ?G .FG.' /N/ G'? FG6. �/NGNF?.F' /NFG?F' NG2122 OF' .F7N. N.F' ) HNFFFG.

7'FFFGGF' ''/g' ON.FFF7G 0'7FFN>.G NFFFG /7.'FFF6F' /FF?NG.GF' OF? /FFFN.N7..F' /FF?NG.GF'N7/.F'H O F
 �PH'77?GF'( /7'7/ GF6GH �/GGgGF' /6'N7 NG /NGN.GF' 0'7'GGF' NG NG7?GF'2122 .F7N. N.F' )

 H' OF'G'/..7'  P/F /77FGF' NFGF' 8'.G.F' HNF'F /'NG 6?. 7N7/. NG 7'&طNF' //?.G NFH7.GFg' ('.GF'
7G F7/. NG N.'.N' 7N/'. GF H'G /N6'N7F' /N.7.F' /NFG 0'.F'7F'7F' P/F NG7?GF' FN7/.F' PN. NG 0'.

 �FGNF( /7'7/ GF6GH �NFGF' 8'.G.F' HNF'F /'NG FG FGN/F 77FGF' PN./GF'2117 H' OF' .F7N. N.F' )
 �N.N7'.F' 7N7.F'( NG7?GF' FN7/.F' ON.7G NG /GF..G /.7F.H N.'.N' 7N/'. H0 /87'.GFF NFH7.GFg' 77FGF'

'NFH /?'NF �O7'GGF' ON./GF'.)/Gg7F'H /G'?F' //7F' �/.?FF' FNF 
:/7'7/F' 0'N7N. 

:NF'.F'. N7NN //'.F' H'G �/7'7/F' 'GNF' .F7N. N.F' .&'.FF' OF? O''F. 
  (7'..F' ''7.g /G8gF' /6G.g'H /'NGF'H 0'H/g' 7NGN.. �/NGNF?.F' /NFG?FF /G?'/ /N7/ /NG7 /&N. 7NGN.

//N//F' 0'NFF.F' G'/..7'H �/NFG?F' GNF?.F' NG 

  00'GFH �O/7'. N?'F77g' ''G6F' 0'FN.7. OF? GG.N7/.H FNGF?GF' /'/?' .G'7.. G'G.Gg'
0'N.N.'7.7'H .O/G'? //N//F' 7N7/.F' 

  0'N.N.'7.7g' GN8N. N/F GG.7'GG //'N8 NG GG7. N.F' �FNGF?GFF /G8gF' /N.N7/.F' .G'7.F' NF..
?.F' /NFG?F' NG //N//F' /N7N7/.F' G6G F/GF 7N>F.F' F? /?.F'H �NFN.7.F' .F'.F' OF? 6NG7.F'H �/NGNF

.0'N.N.'7.7g' 

  /'?'7GH (g7F' /N.'.F' 7N/F.H �?N.6.F'H F.F.F'. 6NG.N P6F' �(g7FF G?'/F' PN.7.F' 0'FGF' 7NGN.
.GGFN. /N/7GF' HH7GF' 

  /G&gGF' GF?.F' .NF'7' F? G6GF' 7NN'FGH 0'H/'. (g7F' /NH6. 7'N..' OF? GG./?'7GF �(g7FF
.7N7/.FF /.7'FGF' .NF'7g'H H77F' 
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:/7'7/F' 0'/7.FG 
:/NF'.F' /N/.F'H 0'7'7/F' ''7.' /7.FN �'G.'N7N.H /NF'/F' /7'7/F' .&'.F 'N6 NG 

1.  NG (g7F' O/F /NG7?GF' .F'N.F' /NGF. NG N?'F77g' ''G6F' 0'FN.7. /NF?'G F? 0'7'7/ ''7.'
NF?. F/'7G.O7.' /N7'7/ 0'77FGH /NG 

2.  �O7.' /?.'. 0'7N>.G OF? N?'F77g' ''G6F' 0'FN.7. G'/..7' 7/' //.F /F/'GG /7'7/ ''7.'
.'G.&'.F N7F.H �GF?.F' 7/' ''F.H �8'.FgF /N?G'/F'H �GNFF'H �0'G'..g'G 

3.  ''G6F' 0'FN.7. G'/..7' HH/ HN/. N.F' 0'FN?GF' F? 0'7'7/F' FG /N6GF' ''7.'FG?F' NG N?'F77g' /N
.'GF /G&gGF' HNF/F' ?6H /FH'/GH �0'FN?GF' G6G OF? GNFNFF �/NGNF?.F' 

:/N.7?F' ?.'7GF' 
( /F'7 /FNGNG �FN.F' '.'2121 /FN/G. /_NNF'/F' /F/7GF' NG /NF/.F'H /_N/7F' /N.7.F' 0'GTUF?G TNV? RH O/G .)

 .G . UN?'F77g' ''G6F'. 8'N7F'29 (4 �) /F.G/NN.7.F' GNF?F' �77G �91 – 65. 
( .F7/ /G/G �.N7F' N.'2113 OF? N&'N6?F'H F7F7.GF' .N7/.F' N.NF7' G'/..7'. .G/GF' GF?.F' 7/' �)

 �/N6'N7F' /N.7.F' /NFG (g7 O/F //'.7F' NG NG7?GF' FN7/.F'H O7'GGF' ''/g' ON.7G.' /F.G /'/
'?F' GNF?.F' NG /N/.FF /N.7?F' 0'?G'.F'NF ..G .33 .? �4. 

�P/N?7 �F7/ /G/G �FN?'G7' ..7 /G'7' (2121 N?'F77g' ''G6F' FN.7. /NFf /7.FG 00NGF .)
 8'.GGF' P7H/F' /N/F'. /N6'N7F' 0'.'7g' FNG'. 6G'7G. /7GF .G .G/FF'41 (41 �) GNF?F /NGF?F' /F.GF'

/6'N7F' HNFGH �77G �71 – 51. 
 ( G7'7 �/N?7 H&2117 .).F' ./N?'G..g' 0'7'7/F' NG N?'F77g' ''G6FF /NN.7.F' 0'FN.7GNF7 �3(3) �

 7 7133 -163. 

( /G/G /N'G 7ط�'.F'2119 .)/7&'7F' /7GF' 0'7'GGF' GF?. NG //N//F' 'N.NFFG.F' /GG'7G 7N.7.'G /F'77 �
 7&'6.F' �/FN7GF' G'N6N. /G/G /?G'. �)/7N6FG 7N>( 

( 7?'NF' �Hg.2118 .) 7/' /?.'7F' /F7F' 6NGg. O/F N7'7/F' FN7/.F' OF? /N6'N7F'H /NF/.F' /N.7.F'
 � 7N.G 7&'6.F' �P/NGG F. N.7?F' /?G'. �)/7N6FG 7N>( 7N.7.'G /F'77ط

( �FN7/ ''NF? �G'//2114 NG7 /NF'?GF O7'GGF' ''/g' GF?. NG (N7'/F' 0'NFF. G'/..7'. .GFG 7N/'. .)
 �/F77GF'GF?F' 7G.&GF'/N6'N7F' /N.7.F' GNF?F NFH/F' N F.'.–  F.'. /?G'.18-21. 

( NF'G �NFN7/F'2114( 7N7/.F' /N.N.'7.7' G'/..7' 7/' .)k.w.l /G7?GF' ''.H 'G 0'7'GG /NGF. NG )
 �7N.'F H'7F7F' /?G'.. FNGF?GF' (g7F' O/F /NF/.F' /N.7.F' 7N7/. H77 77FG NG FN7/.F'H' 7G.&GF

7/'7F' NGF?F'� .H/7g' �GNG7NF' /?G'. �/N.7.F' /NFG 
( /G/' /NFH �/F/'/7F'2116 .)/.F7 /F? /NF/.F' /F'NFF' H'.G NG /NG7?GF' /FN7/F'  /N.7.F' /NFG
/NF/7g' /?G'.F'//N6'N7F' �/NN.7.F' GNF?F' /F.G( .G �34 7 7 )635-644. 

( H'6G7 H'G. �O7NGH �OG77G �H'/N82118 .)F' /7G &6'F GNF?.�/F7 ./7G'FF' �7G8g' /?G'. 
/N7F' /G/G �GF'7 (2122GHH8 /NFF. G'/..7'. NFH7.GFg' NG7'6.F' GNF?.F' /N.N.'7.7' 7N/'. .)   zoom) )

 NFHg' /F7GF' .F'7F /GGgGF' /6'N7 NG NG7?GF' FN7/.F'H /N7'7g' 0'7'GGF' 6?. ''/' PN.7G OG?
.G .'NF. /?G'. /N6'N7F' /N.7.F' /NFG. 71 (1 �)/6'N7F' HNFGH GNF?F /NGF?F' /F.GF' �77G �266 – 293. 

/N7F' /G/G �GF'7 (2122OF? G7N/'. /G7?GH /NG6F' G.'NGFF NF?'G. NFH7.GF' .N.G GNG7. .)  ''/' GF?.
/NFG (g7F /GGgGF' /6'N7 NG NG7?GF' FN7/.F' P/GH /NGN.GF' 0'7'GGF' 6?.  /?G'. /N6'N7F' /N.7.F'

.'GF.  .G71 (2 �)/6'N7F' HNFGH GNF?F /NGF?F' /F.GF' �77G �213 – 187. 



- 111 - 

 

( GNG'7.' /'&G �0'77F'2111 .)/N6'N7F' /N.7.F' GNF?F /N.GFGF'H /NG7FGF' 77g'.7?F' ?G.GF' /..GG � �N
.H/7g' .H'G? 
( �/F'. �.N'6F'2116 )F/.F' /N.7.F' .F'7F N7'7/F' FN7/.F'. /N7GFF' /.g7F' /Fg?6'N7F'H /N/N /F'77 �

7&'6.F' �/FF7H /'.7G P/7'F /?G'. �)/7N6FG 7N>( 7N.7.'G 
( FN8 �P/'GF' /.?2111) � NG /7N..F' G>FFF N.N7.. F./G 0'..GGF' NG /7N..F' G>FF'H N?'F77g' ''G6F'

?.'7GF' H'.G./NGN/'Gg' /..GGF' �/7G'FF' � 
N7N. 7'7G �/77'N? �/NG/ H'/G/ FG' �NGN?F'( /G/G 72122 .) /NGF. NG /NGF7F' ('?Fg' /76F' /NF?'G

 /FN/GF' NG /N&'/..g' /F/7GF' 0'.F'7 O/F GNF?F' 77FG NG NFH'?.F' GF?.F' 0'7'GGH NG7?GF' FN7/.F'
 ./7NFGF'6 (21 �7N'FN �)/N?NFF' /N.7.FF /N.7?F' /F.GF' �77G �('/f'H GNF?F'H /N.7.FF /N.7?F' /77&GF' �

17 – 58. 
( H'G/7F' /.? �PH'7N?F'2112  .)/N.7.F'H 7GFF' GF? NG .N7..F'H 7'NFF'.77G �/N?G'.F' /G7?GF' 7'/ � 
( G7'? /G/G �P8'>2119 �N?'F77g' ''G6F' G'/..7'. /N6'N7F' /N.7.F' /7/ 7N7/.F //7.FG /N(7 .)

/N?'G..g'H /N6'N7F' GNF?FF //'.F' GF.G( �4 �)115-132  
 �P/G'>F'( H'?G. ('/721187NGG.F' FN7/. NG /NFH7.GFg' /NGNF?.F' ('?Fg' 7/' .) 

 �/77N.GF' /F/7GF' 0'.F'7 O/F NFf' .7'/F' //'G NG FN7/.F'H N?'/.g'N?NFF' /N/.FF /NFH/F' /F.GF' /
/77..GF'( �2�/N76.F' /NGF.F'H NGF?F' //.FF /N.7?F' /77&GF' �)113-165 

F. FN8 F&'H �N.7.'G( FN2111 .) /NGF?F' GNG'GGF' /NGF. NG 7H/F' .?FH NFH'?.F' GF?.F' FG FG /NF?'G
/N/N?7F' /N.7?F' /GFGGF' NG 7طN.G HHg' G7F' 6NGg.F�  �H'NF/ /?G'. �)/7N6FG 7N>( 7N.7.'G /F'77

77G 
 ( FNGNF �/'&G2112 .) ./F7'FG /7'7/ :N?'F77g' ''G6F'H N?N.7F' ''G6F' FN. /Ff'G NG NGF?F' //.F' /F.

('/f' �13 (3) 7 �481 -514. 
( �/// �7'FNF2112 )77/G.GF' FG'7GF' O/F GF?.F' /N?G'/. N7'7/F' FN7/.F' /Fg? 7N.7.'G /F'77 �

7&'6.F' �/7NN.F' /?G'. �)/7N6FG 7N>( 
( /'.GG �GH7.G2119 .) /NG7/F' 0'7'GGF' GNF?. NG /N.NFNFG.F' F&'7NF' G'/..7' 7/'N6>.F' 6N6?.H /

( PNF'/ OFH' /F7F' 6NGg. O/F /N6'N7F'H /NF/.F' /N.7.F' /7/ Hg. /?.'7F'16-17/F7 ) G'7N.G/ //H77' �
 7&'6.F' �/7G7. 76N. /G/G /?G'. �)/7N6FG 7N>( 

FN/F' H'GG H'GN' �PH'77?GF' (2122 FN7/.F' OG? 7'&طNF' //?.G NFH7.GF' ('.G G'/..7' 7N/'. .)
G7?GF'HNF'F /'NG 6?.F N  .G ./N6'N7F' /N.7.F' /NGG 0'.F'7F NFGF' 8'.G.F'71 (3 �) GNF?F /NGF?F' /F.GF'

/6'N7F' HNFGH �77G �96 – 131. 
( /G/' �Hg. �GFF' /.? �O7NG2119 .)77?F' 0'NFF. NG /7N/ N?'F77g' ''G6F' /?NG.GF' �/7G'FF' �

.76FF'H .N7/.FF /N.7?F' 
G/G G7'.G �FGNF/ (2117 GF?.F' 7'GF'H NG7?GF' FN7/.F' ON.7G OF? NFH7.GFg' GNF?.F' G'/..7' 7N/'. .)

 �'NFGF' /?G'. �/N6'N7F' /N.7.F' /NFG (g7F /87'.GF' /6'N7 77FGF /N.7.F' /NFG /6'N7F' GNF? /F.G
/N6'N7F' �77G �87 – 67. 
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/ N?'G..g' F7'N.F' F&'7HH N?'F77g' ''G6F'H NGF7F' GNF?.F' 7H 

/NGNF?.F' .NF'7g' 7NN7. NG 
The role of digital educa琀椀on, AL and social media in developing educa琀椀onal 

methods 

7NG7 .// NF'FGF' GFF' GN6 NF'7G6F' - GNF?.F' ..GG /7N/G/NN/F'.-/GFGGF' F' /N.7?F' /N/N?7  

Email:Om.koky@hotmail.com 

://.F' 7.FG 

       /7GF' /.7N /N/ �//N//F' 'N.NFNFG.F' 'G7N/. /NGF? 0'G.6 OF? NF.G 7'7' NG7?GF' ?G..GF' /?N
 /N.. /NG7?G 0'G.6 /7'/' OF? /?'7N NGF7 NGNF?. G'>F FNNG.H G7N> ?G F7'N.F'H H'7.g' OF? ' O7/'F

 G7'?GF' H'.F.7'H FFF N?'G..g' F7'N.F' 0'G.6H N?'F77g' ''G6F'H NGF7F' GNF?.F' /?NH �0'GNF?GF'H
 /NFG?F'H N.NFNFG.F' 7N7.F' FN. .G/. N.F' //N//F' 7N7/.F' 0'N.N.'7.7' FG 'GFNGF �77?F' 0'NFF.

 'G FGH G.NF'7'H G.G'7. 7N>.. ' OG6FG GNF?.F' /.7'G �/NGNF?.F'G.F7.N FG FGH �NF'/F' 77?F''  /NGG' 'FF 7G>.
 'G76FH /G7?GF' /NFN. NG /G7'6GFF /'7GgF //N/. ' O77G  'N.NFNFG.F' 0'NFF. .G/F /FG  //N//F' 0'NFF.F' G6G
 /?N.7 ?G FG'N..F 'G.'NFG?H /G7?GF' 0'FNGG FNG6. //'?' .G. /FH �''7..F' ?G F7'N.F'H 'GF'/..7'H

. P7GGF' H'N7F' '6G FG6H �/NGF7F' /G7?GF' 0'NFF. H' OF' /7'7/F' .7F. /FH ./N//.F' /F7NF' G6G 0''
 0'&GF' H' /.F GF6F .HNF?F' P//. NG GF6GH 'G/NF'F.H /'N/F' P//. NG ' O87'. ' O7H/ ..?F //N//F' 'N.NFNFG.F'

/ .FF. /F 0'NFF.F' G6G H' GNG G6 g 'GGH .'G?F'N. 'G.7.7H 'G. .G.G' /F 'G.'NN.7G GF..G. /NGNF?.F'H ' O7
 �H77F' FG7'. GF?.F' OF? GF?.GF' /?'7N 'GG'/..7'G �NGNF?.F' ?'7FF' 'G7'7 OF?H 0'?'7FF' F. NG 'ON7N/'.
 /'.F OF? 7G?FN G7H/. '6GH /NGNF?.F' .NF'7g' 7NN7. OF? FG?.H ./7/&GH /F?'G /NGNF?. /&N. FF..H

//'G.7g' 'O/. P7H76F' FGG '6F .'G7N7.H /GNF?.F' /NFG?F'  NG 'G FN7/.F N?7F'H /N.'.Ng' 'G.F'N. FG
 .'GFG N.F7 

/N/'.GGF' 0'GFGF' .NF'7g' �7NN7. �N?'G..g' F7'N.F' F&'7H �N?'F77g' ''G6F' �NGF7F' GNF?.F' :
./NGNF?.F' 

Abstract: 

     The knowledge society is built on scientific networks managed by modern 

technology, where the individual can interact with others and form a digital 

educational system. It helps manage knowledge networks that allow individuals 

to transfer and receive knowledge and information. Digital education, artificial 

intelligence, and social networks are the technologies of the era; because they're 

among the modern teaching strategies that integrate technological development 

and the educational process; So education was obliged to change its programs 

and methods according to the current era and the importance of modern 

technologies appears. Technology has provided opportunities for individuals to 

generate, replace, and communicate with experts. Also, the components and 

processes of knowledge have been reshaped to fit the nature of digital 

knowledge. Within this, the study concluded that modern technology has played 
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a prominent role in challenging life, traditions, and challenging minds. Therefore, 

we find that educational groups at all levels have been interested in it and linked 

it to their reality.   These technologies have created an influential role in all 

sectors. It helps the learner to learn in the easiest ways and creates an effective 

and influential educational environment. It develops teaching methods, which 

reflect on the success of the educational process.  
Keywords: Digital education- artificial intelligence- development- educational 

methods. 

:/G/FG 

      H'GGF'H H'G6F' 7N>. GH78 'G67G. N.F' 0'7N>.FF /N?N.7 /.N.FG 7N7.. H' /NGNF?.F' G>FF' H'6 FG H'
 HNFF' /FG'F FGH �H'7FgF /N7GGF' 0gN/.F'. 7..ط. 'G7H/. N.F'H �0'&N.F' HN/.H'7N7.F' G6G H G/G. 0'

/G' 6N? F.7 7NGN. FN.7 NG /'N/F' 0'/..7G /.G'NG OF' 0'7N7.F' GG' FG F?FH .H'7Fg' /'N/F /NG'G7 7
 �/N76.F' /'N/F' N/'FG FG OF? GFg>. OFF' P6F' 7N.GF' N.NFNFG.F' G/F.F' /7N.g' /NF?F' NG GF'?F' 'G/G6 N.F'

7N/'.F' '6G F? H6?G. GNF?.F' 'GH�  0'7NN>.F' FG /N/?F' /'//' OF' NF'?F' GNF?.F' ?'7F O?7N /N/
 0'/g7g'HGF'?F' 'G/G6N N.F' 0'N//.F'H 0'7N7.F' ?G 'GGNNG. G/G.. .F' /G&'/ /NGNF?.F' /NFG?F' HgH //

/7N7GF' G..7F F? //.N O7.g' 0'G/.F' FG G7N>G GNF?.F' H' GF?F' 6.' GF?.FF //N// H77H 0'H/' F?� 
77?F' 0'.F7.GF /.G'NGF'H� /FNF/ /7N7. GF?.GFF /GNF?GF' H'7Ng GF0H� '.HH77F' FG7� .G'.H �//'G.7' 7

 //N//F' 0'N.N.'7.7g' OF' OgN7H /7N7. F&'7HH 6ط�FF' GF?.F' OF? /NF.GF' 0'N.N.'7.7g' G'/..7'. GF0H
 G'/..7'H /?.'7F'H 7.NN.GGF' /6G.' G'/..7'G �/7N7GF' H77F'H F&'7NF' OF? NF.GF' GNF?.F' OF? /G&'FF'

N.F' 0'G.6H /NFH7.GFg' 7'&طNF' /NFH7.GFg' 77'/GF' G'/..7' OF' O./ .F7N.G N?'G..g' F7'
 GF? NGH ./F?'GH //&'FH /F&'G /N.NFNFG. /7N/G N?'F77g' ''G6F' 7G8 /FH �/N6'7.Gg' GNG7F'H
 ''G6F' ?N7N.H /'G'/GF FN.7.F' /G>F'H 0'NFF.F'H .NF'7g'H 0'N7>FF' 7NN7.H /7'7/. GNFN N.NFNFG.

' FG6NH �P76.F' /.F'?GH �FG?.GF' GF?.F'H �NFf' GF?.F'H �/7N7F'H GgGF' OF? G7?.F' N?'F77g' ''G6F
 FG ?7G NG N?'F77g' ''G6F'G �/7N..F' /G>Fg'H �0'F'N.F' 0'7..7'H �7.NN.GGF' /N(7H �/N?N.7F' />FF'

' GF. G.6. H'?G' /H/7 G/F.H FG?. /NG0 0g& /'.N' OF? FG?N NFf' .7'/F' GNF?6.F' FF?F'. /7'.F7P 
)0 ./ �P/GGF'( 

      'GG H' NFf' Gg?g' GF?H �0'N.7?F'H 0'NGNF7F' GF? :FNNGF? FNF'.G /NFH 'ONFF. N?'F77g' ''G6F'H
 ./N.'GNF?GF' GF? 'O/N// OG7N �8H7G H /7NGF(02- 09  7.GGNF0292)  ''G6F' 0'GF&GF' FG 7N/GF' G7?.H

 GF'NGF' 6..NH �G.&N. .?N.7N G'>F NG NG6F' FNG?F'H �"''NG0g' 'gG?F' GNG7.H /7'7/" :GF' N?'F77g'
GFN7G /GGG H' G.GGG FNF/. NG /'.FF' NG G.77G /N6. N.F'  �PH'F76F'(0229). 

    ./6H' /FH �.' H'/N8(0294)  /7'GG //'N8 OF? /?'7N 7N7/.F' NG N?'F77g' ''G6F' G'/..7' H'
 /GGGF' ''6.g' //'?' FGGN /N/ �/7N.G /?77. NGNF?.F' .G'F7.F' G/G OF' HN7NF' NG (7/.GF'H .F'7F'

F' FN7/. NG N?'F77g' ''G6F' GG7N 'GG .(7/.GF' /.'/F 'OF.7 GNF?. FN77 F? .F'7FF P/'NFF' ON.7G
 /G7?GH 0'7'...g' OF? .N7/.F'H /NFG?F' /'NGFF //7'6F' /NGNF?.F'H /N7H'/.F' 0'N7.F' ?'..'. GF0H �G7GF
 /NFN..F'H �/N?'/.g' /7/FF' //'N8 OF' /G'6g'. .G'N.7G /G7?GH G7GF GNNF. OF' P/&N 'GG //N/7F' 0'.'.g'

g. FG GF0H .F'7FF./NGF?F' //'GF' 8'7.' NG /N7NN7.F'H /NGNG'7.F' GN77F' .G'7.. /F'?.7g' H 
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       0'N.N.'7.7g 77'?G FG6G 7G>G 0'GNF?GFF N.NFNFG.F' 7N7.FF 'ON8'NG NGF7F' GNF?.F' 7G8 'GG
NF'?F' GNF?.F' ''7?g GF0H �//N//F' 0'GNF?GF' 'N.NFNFG. 'N'6G FG 'O/NG.7G O7.g' GNF?.F' F'F FG7N 'O/N// 'O.

 .FNGF?.GF'H FNGF?GF' FG FG FN. N?'G..g' F?'G.F' OF? G&'F GF'H /7'. 0'NFG?F' FG /N/?F' GF?.GF' OF?
 OF' GF0 O/' O./ FN7/.F'H 7NN7.F' .67G 0'GNF?GF' 'N.NFNFG. H'.G NG /?7'7.GF' 0'7N>.F' G6G HgH

NF'?F' GNF?.F' 0'77&G FN. 7G'F.F' FG N. FF.  FN7/.H 'G.NF 7'FF 8'7.' OF' O?7. /77&G FG ./.7'G
./NGNF?.F' .NF'7g' 7NN7. NF'.F'.H 'G7NN7.H 'G.'G/. 

 :/7'7/F' /FG6G 
 N?'G..g' F7كك'N.F' ?F'NGH //N//F' 'N.NFNFG.F' 0'NFF.F ?7كك'NF' 7'6كك.Fg' /FNF/ FG /7'7كك/F' /FG6ككG .F/.F'

H 'G.'7كككككك/ 7G 7NN>. OF? 'G.7/FH NGNF?.F' H'.GF' NGكككككك'N/F' OF? 7ك'/ .H G'77' FG.ك'/G.'7Nك' 'GF.ك'6كككككك7
 .'GFG //'G.7g'H 'G/'G.?' /N/ FG FNGF?GF'H /.F7F' O/F /NGNF?.F' 0'G.N.F' 

:/NF'.F' /F&7g' NG /7'7/F' /FG6G F/G..H 
9- �/NGNF?.F' .NF'7g' 7NN7. NG NGF7F' GNF?.F' 7H/ 'G 

0- F'7g' 7NN7. NG N?'F77g' ''G6F' 7H/ 'G�/NGNF?.F' .N 

0- �/NGNF?.F' .NF'7g' 7NN7. NG N?'G..g' F7'N.F' F&'7H 7H/ 'G 
 O?7ككك. //N// /NGNF?. /77ككك'GG N?'G..g' F7ككك'N.F' F&'7كككHH �N?'F77كككg' ''G6F'H �NGF7F' GNF?.F' 7..?N

./N/NFF.F' H77F' OF? .F>.FF 
:/7'7/F' /NGG' 

/7'7/F' /NGG' 0'7/' FGGN GH 7'FFF' FG /?NG.G NG:N 
  .NF'7g' 7NN7. NG N?'G..g' F7'N.F' F&'7HH N?'F77g' ''G6F'H NGF7F' GNF?.F' 7H/ F? G6GF'

./NGNF?.F' 

  NG N?'G..g' F7'N.F' F&'7HH N?'F77g' ''G6F'H NGF7F' GNF?.F'G //N// 0'N.N.'7.7' 0'7/' /NGG'
7?GF' H'.G NG NGF'?F' G'>FF' /'.GFg GF0H �/NGNF?.F' .NF'7g'./NGF?F' /G 

 .?G..GF' NG /F?'GF' /..FF' F/G. /'7G' /?NG.G H UNGN P6F' ''?NF' G7'..?'. NF'?F' GNF?.F' /.F'?G 

 NF'?F' GNF?.F' //N.. G'G.Gg'� ./NGNF?.F' .NF'7g' 7NN7. /'//' NG //N//F' 7'&طNF' /NF?'G O/GH 

:/7'7/F' G'/G' 
9- 'G6F'H �NGF7F' GNF?.F' FG QFG GNGGG /N6N..N?'G..g' F7'N.F' F&'7HH �N?'F77g' ' 

0-  .NF'7g' 7NN7. NG N?'G..g' F7'N.F' F&'7HH �N?'F77g' ''G6F'H �NGF7F' GNF?.F' 7H/ /N6N.
./NGNF?.F' 

:/7'7/F' .GFG 
 F&'F/F' ?G. OF' G/GN P6F' .7ككككك'FGF' .GFGF' GFNGF G.NGG' ?.7.H NG7كككككNF' .GFGF' OF? //'.F' /F.7ككككك'

 F? 0'F'N.F'H /?N.7. /FF?.GF' /FG'7F' F&'F/F' /7'7/H �/N//.F' G/? /G7 GNF? .F>. FN?G GFNG G' /7G'8
./7G'>F' 
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 /7'7/FF P7>FF' 7'7g' :''NF'/ 
:HHg' 7N/GF' 

 :NGF7F' GNF?.F' 
9- NGF7F' GNF?.F' GNGGG:'GFG NGF7F' GNF?.FF /7N/G 0'GN7?. G'FG : 

 ? F? /7'.? GNF?.F' :GNF?.F' GN7?. N.F' /G'?F' 77ككgF GF?.GF' 7.6ككF' ('7كك.G' OF' G/G. /G>FG /NFG
./G>FG /FN77. G.NH �/G7?GF' ''F. 'GNF? G.N 

 HNFF' FGGNHGNF?.F' H'  G7'?GH 0'GNF?G F? /7'.? GF' H' .F'7FF F7ككFG FG0 .6ك'GNF?GF' FFF F? /7'.?
./FN?G H77. NFF.GF' F.F FG 'G.'7.G' G.N 0'7'GGH 0'7..H 

G7S?H  OF? /G.?N /N/ /NFH7.GF' /FN77. NGNF?. ON./GF GF?GF' GN/F. F? /7'.? :GF'. NGF7F' GNF?.F'
 ON./GF' FN.H GN/F /.N. N.F' 0'G.6F'H GF?.GF' FN. 7..ط. N.F'H ///?.GF' /N.NFNFG.F' 7'&طNF' FG /?NG.G

' GF?.F' FF/N GNF?.F' FG ?NFF' '6G H' /.F /N/ �GF?GF' O/F /.NN P6F'GF'. F?'G.F' OF' G/GN P6F'H 6طFF GF?
 FN?G H'GG. 7..طN g GNF?.F' FG ?NFF' '6G H' 'GG /NGNF?.F' /NFG?F' NG N.F7 GF?.GF' 7H/ HNGN g P' �GF?.GF'H

/N/7GF' HH7GF' N?'7N GF6GH �FN?G .FH gH  �.8 /G/'(0290 //G7 �02) 

3- F?.F' 0'FNGG:NGF7F' GN 

 �.' /G/'(0202 //G7 �12). 
'- HNGGF' :NGNF?.F' (g7F'-/6.'7g'-/'NGF' /NGNF?.F'-HNN7'/g'-HNNF'GF'-/..GGF'-FG'?GF'-6G'7G 

/'/.g'-0'F'/.Gg'. 

(-  :N.NFNFG.F' HNGGF'  OF? ?FNG.F7.Fg'-.7'N/ /N7.6-/G.6-FNN/. NF?.F' HNGGF'GF7 NG.'ON 

0-  P7'/g' HNGGF' GNF?.F' G'/G' :NGF7F'-/G7FG  GNF?.F'NGF7F'-7ط.  GNF?.F' 0'F8'NGH .G'7.H'NGF7F-
HH'/.F'  GNF?.FF /NFG6F'NGF7F'-/N.N.'7.7'  F.g'H 7N7FF' F.g' FG FGF G'/G'HFNN7F'-F7F'/.'  /?F'GF'

' GNF?.F' .G'7. 0'G'7/Fg /N.g?F' /?.'.F'H /N&'FNF'.NGF7F 

2- :NGF7F' GNF?.F' H'G6' 

 :NG F/G.. N.F' H'G6g' FG /?NG.G NGF7F' GNF?.FF  
 H :76'.GF' NGF7F' GNF?.F' /N.NFNFG.F' /NFF.F' F&'7NF'H .NF'7g' FG /?NG.G GFg. FG /6.N P6F' NG

' OF' O?7N GF' 'GG GNF?.F' G/G FNF/. NG /NFH7.GFg' 7'&طNF' OF? /G.?. N.F' //N//F'g OF? /'G.?
 /NGNF?.F' /&N.F' NG 'GF GF?.GF' F7N H' /N7N N.F' G'/Gg' FG /N/?F' FF/. N.F'H .F7.FgF /NGF'?F' /G.6F'

/FGGG //'G.7' 7.G' 'GFg. FG FF/N N.F'H /NF?'G.F'  �.N7(0292 //G7 �40). 

 76'.GF' 7N>F' NGF7F' GNF?.F'F0 NG : 0'7H/F' FG 7.G' /?NG.G FNF/.. 7..طN P6F' GNF?.F' FG ?NFF' G
 F&'7NF' FG /?NG.G OF? PN./. N.F' /N.0NGFF' 77/F' /F77G FF/. 'GF' .F'. OF' /N.N7/.F'
 /.F FGFH �?77'H FG7'H 77N' /7N7. 0'GNF?GF' ('7.G' NG G/?'7. N.F' /F'?GF' /76Fg'H /NGNF?.F'

?.F' FG ?NFF' '6G H' 7N6/F' GF?.GF' .F'7FF 'GFg. FG FGGN g N.F' GH7>F' FG /?NG.G GF HNGN GNF
/NGNF?.F' G.&N. NG NF?GF'  �H7NG(0295 //G7 �25). 

4-  :NGF7F' GNF?.F' /&'NG 

F7F' GNF?.F' G'/..7' H' OF' GNF?.F' 'N.NFNFG. H'.G NG /N/.F'H 0'7'7/F' .../'G /N6N NG /''GG F
 /N&N. 'OGH78 7GN. 'GFg �NGNF?.F' GFNGF''G?F'H /NFF?F' GG.'NN.7G Gg..' OF? FNGF?.GFF /G&gG 7/G /N7

 ON.7G //'N8 NG /7N.G /NGG' /NGNF?.F' /NFG?F' NG NGF7F' GF?.F' 0'NFF. G'/..7g H'H �GGGF?. F/'7GH
7F' F?'G.F' .F'N. 6N6?.H �FNGF?.GF' FN7/.7.FF HN.FH /N?F'H 7/G' /NGNF?.F' /7..F' F?.H �NG �FN.

./7G.7G /NFG? GNF?.F' F?.H 
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 OF? ' O7ككككك'7ككككك' GNFN NFH7.GF' NGNF?. G'>F g' NG 'G /NG6F' /6G.g' 0'NFF. OF? /G.?N P6F' NGF7F' GNF?.F'H
g''H/FF'H 0'7 P' NG 0.7ك'7F' 0gك7gF'H /NGFكك7NF' GF?.GFF FGGN /N/. �/NGFكGF'H /NGNF?.F' OF' HN/'6كك

 gNG'G FG FG /7.F' /FH �/NG6F' /6G.g' H'G6كككككك' G'/..7كككككك'. /N7'7كككككك/F' HN7ككككككGF' 07'. �H'كGGH H'كG8
 7F.7'6ككككH Vavoula & Sharples /NG6F' /6G.g' G'/..7كككك'. NGF7F' GNF?.F' /NF'?G FG /N6. H77 /g/

 H77H �H'كGGF' FG 77/.F' �H'كGGg' 7/كF .كFNF' FG //'كG.7ككككككg' :NGH/'ككN/F' NG O7.' 0g'ك.G  �G7F'(
0291 //G7 �019). 

5-  :NGF7F' GNF?.F' 7&'7. 

 .H/'..GF' F?'G.F'H H'7.g' 7NGN.H /7GF' FNNG. /NFG? GN?/. 

 .G.NGF' GNF?.F' 00NGF OF' /G7?GF' FFF 00NGF FG H'F.Fg' 

 FF /NNN/F'H /NGNG'FN/F' /G7'6GF' ?N.6..GF?.G 

 .NF'?F' 7NGG.F' .F'. NG 7N7.F'.H 0'7'GGF' OF? /'G.?g' 

 .6FF' GNF?.F' ?N.6.H F?'G.F' FG ///?.G 0'NN.7G 7NGNط. 

 FNGF?.GFF 8'?GF' ?F'NF' FG 0gG6ككGF' /7'7كك/H /6ككF'FG OF? GNF?.F' /NFG? NG 6NG7.F'  �GF'0224)7كك �
 //G7090). 

6-  / :/NGNF?.F' .NF'7g' 7NN7. NG NGF7F' GNF?.F' 7H 

 'G7NN7. /NFG? /N'/. NG 'F.'?G'. H'6. 'G .FH NG GNF?.F' FG طGFF' '6G F/G /G'F' OH/. F? H''7.F /F
 HNFFG �'G/N/ك/.HF' طGF FG G&'F NG 'G ?G P8'N.F'. G.'7/'H GNF?.F' FG طGFF' '6G OF? /'G.?g' FGGN G
NF?.F'G �P/NFF. N?G'.F' GNF?.F' F? GF... /F N.F'H �/7كك'.F' G.'G7كك'NG GF N7'6كك.Gg' H' NFH7.GFg' G

 ?G FG'?.F'H .NNF' /G7.H .F7.Fg'H (N7'/F' G'/..7g /7'. /G7?G .F7.N GFNG P/'?F' NGN/'Gg'
'N/.F' NGNF?.F' H'/NGF/ 7ككككككG.F.(090) '6G H' . OF? ('N.g' /.GNك'�PH 7ككككككN.G7.F'  //Gك'GF..GF' 0ك/

 7NN7.F /7N.G ' O77ككG GGF /FGN7ككH �/7كك'. /G7كك. /.F7F'H /NF7NF' /NGN/'Gg' 0'''GGF' G'G' 'GN?77ككG
Fكك/NGF?F' GG.'7كك/ NFG?F'Hكك/� F.Hكك/GG'H GG.'7.. GNكك'N7'7FH7N.F' /NNFF' FG 7F..F'H �GG7كك/ G>Fg'Hكك/ 

 FN77 FN?. H'6. 'كG N.F' /كN/كNFF.F' G.'NF'GG' .7كككككك./ك' GNF?.F' FG طGFF' '6كG H' 'كGG �'كF.'ك?G'7 .كN7.
:N.'GNF?GF'H NGNF?.F' H'.GF' NG G. G7.. 'G GG' FGH .F7.Fg' /G.6 7'6.F'H 7N7.. /FGGG /NFN.7.F' 

  0'G'7كككككGF'H 77ككككك..F' 7'N..' NG /N7/F' FG //'7كككككG GN/F .F'7F' H' P' �GNF?.F' /N7'7FNGN/ FNF/.
6F' 77/GF' O./H �G.'7/FH GFNNG ?G G.7كككككFN 'GG �/N.'6F'. 7N?6كككككF'H /NFgF.7كككككg' FF/N '6GH �/N7N P

 F.'/ GF?'G. /N6.H �.NF'7ككككككg' Hg. FG .F'7F' /N?G'/ /7'ك/' OF? FكG?. 'كN.NFNFG.F' H' OF' /كG'6كككككك'
 ///..GF'H ///?.GF'H //N//F' 0'GNF?GF' Hg. FG GN/F N.'.Ng' 7NGG.F' /NGF. OF' /G'6كككك' �G7ككككF'' N.F

.F7.Fg' /G.6 Hg. FG 'GF.F.7.  �PNN7.F'(0295 //G7 �49). 

 P7GGF' 7N7.F'H NF'/.NF' NGFFF //N/. ' O77G GGF /N.N 0' �gOG'6H 'ON7/ ' OGF?. (g7FF 7GNN ( �H'G.
0290 //G7 �009). 

 ' /7'GG /NGF. /?N.7GF' 7N>H /?N.7GF' /NGNF?.F' 7/'7GF' NG //.F'. .F'7F' 7.ط. N.F' N.'6F' GNF?.F
./.'/F' .FH 'GF ?N.7F'H 

 ..&'.FF' 7N7G. OF? /7/FF'H />/gGF' /F/ :F/G /NGF?F' 0'7'GGF' 6?. .F'7F' ('7G' 
 .0gG6GF' F/H NGF?F' 7NGG.F' 0'7'GG /NGF. 
 7'G..g' 7NGG.F' 0'7'GG /NGF..P 
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 ./N?'G..g'H /NG'F/F'H /NGF?F' 'N'6FF' 6?.F .F'7F' GGG /NGF. 
 ///?.GF' H'7.g' 7'&طH ?G FG'?.F' OF? .F'7F' /7/F /NGF.  �P77GF'(0291 //G7 �9041). 
 ' H'7.' //'N8 NG NGF7F' GNF?.F' GG7N 0' :(g7F' FN. H'7.g' /NF'GG' //'N8H GGFN. 'GNG /.F7F GGF'7.'

.//H77GF' ?N6'NGF' NG /G7'6GF' OF? /.F7F' 6G/N 'GG �/NGNF?.F' /77&GF'. 
  8'FFF' 7F'.G F/G :/N7NGF' 0'N/.FGF' Hg. FG GF0H :(g7FF /GF..GF' 7>FF' 0'G.H NG G'G7g'

.//H77GF' 0'?N6NGF' HN/ 7>FF' 0'G.H H/'..F /77G /N.. N.F' 7'N/F' G7>H 
  0'?'FF 'OGg. 07/ HH/ GN'7. 'g/g' .F'7 FGF /N.. H'7.g' F&'7H UHg GF0H :/'H'7GF'. 7'7/g'

 G7GF .F'7F' 0N7 G?6F H' /?'FGF' GN>F. 'N7F 'G' �/77GF' G6G FG GG7/. /F N.F' /N/NFF.F' 77/F'
..F'...F..F' H' 

 7NF' /FNG7 NGF7F' GNF?.F' /'.' :GF?GF' OF' HN7NF' /FNG7 FGGN 0' �H77F' ?77' NGH GF?GF' OF' HN
 H' GFG .F7.. g 'GF' 0' �GF?GFF /G&gGH //NGG /6NGF' G6GH �NFH7.GFg' /N7.F' 7.? G.'7'7G.7' F77N H'

..FH P' NG G.'7'7G.7' F77N H' .F'7FF FGGNH �G..GG NG 'O/NFG F>N 
  //'GF' OFF. H' FGGGF' FG :7N7/.F' F&'77 7NN/. /NF'GG' FGGN .F'7F'G �.F'7F' .7'F. N.F' /FN77F'.

 FN.7. /NF'GG' NGF7F' .F'7FF /'.N 'FGH �.F'.../'H7FGF' H' /?NG7GF' H' /N&7GF' /FN77F' G.7'F. H'
./GF..G H77. 7/'7GF' 

 ''F/' /GGGF' 7'GGg' OF? 6UG7N H' GF?.GFF /N.N NGF7F' GNF?.F' UH' /N/ :GF?.F' .NF'7' GF..GF G.G'gG 
 'GFg �6NG7.F' NG /.N?7 GGN/F FN6F' (g7F' G&gN O7.' /G. FG NGH �/76'/GFF G?NG..H �G..'.G

.////G /GGGF' 'G77'F?H //N.H /FG7 /7N7. /F7FGH /N&7G HNG. 
 .7'7G.F' OF? /NG'6g' //?'7GF' 
 ' FNN.'6GF' 7'.6g' /NG. G6GH :?N.7g' G'N' FG NGH GNNF' H'N7 .G'FGF' 7G'N..F' HN.>7N FN6F GNF?

 .FNF' NG GF?.F' GGF /N.. 0' /N7.6 ''.?'H 0'NFH&7G GGN/F FN6F' 7'.6g' GF6GH �FN?G .FH NG
.GGG78 .7'FN P6F' 

  .FNF' NG 'G/N7N N.F' /GNF?GF' OF? HN7/F' GFGGN .F'7F'G :.G'FGF' OF' HN7NF' NG /N7'7G.7g'
.G.7'FN P6F' 

 F' 7N6/F' OF? /'G.?g' G/? /.'N.F' OF' /.'/F' HH/ H'7.gF 'OF77 07GH //N//F' /NFF.F' UHg :NF?G
FNFN?G H'G8H H'GG NG  �H'?G.F' H H'?G.F'(0291 //G7 �999). 

 .FN?G .FN. /NF.F' HH/ /NG.7GF' .7'FN .FH P' NGHH 0'GNF?GF' OF? HN7/F' /?77 
 ' /7N/G 0'7'N. /N.. 'G>G/ H' 0'GNF?GF' 87? /FN77 NG ''N7 'GFG //'G.7g' /NGNGF /NG.7GF' G'G

.'GFNG/.H 
 7N7F FG6 NG H' NN/NG GgG' H' 0'N7' H' 7N7 FG NG 0'GNF?GF' ?'.7.7' /NF'GG' .? /GNF.( �

0292 //G7 �992) . 

7-   :NGF7F' GNF?.F' 0'FN?G 

 .F' ?'G.7'.GF?.F' FG ?NFF' '6G. /7'.F' /GFG 
 .NFH7.GFg'H NGF7F' GF?.F' /G>F' /7'/' H'.G NG FNN&'7.' OF? /'G.?g' /7H76 OF' /.'/F' 
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  //G.?GF' /NGF?F' /6G.g' GF..GF FG7F'H /.'FF' /N.F' H'G?.7g' OF? FN.7/.GF'H FNGF?.GF' 6?. G?6
.NGF7F' GF?.F' /NFG? NG 

 ..7g' ON.7G NF/.FN.7/.GF'H FNGF?.GF' O/F GF?.F' FG ?NFF' '6GF G'/Fg'H /.'  �GF'7(0224 //G7 �
090). 

N?'F77g' ''G6F' :NF'/F' 7N/GF'  
      F.7ككF' /'.Ng /FH'/G F/GN GF' 'GG �0gf'H 76كك.F' /F? NG6F' GNF7ككFF /7'7كك/ N?'F77ككg' ''G6F' /?N

GGN N.F' .?7كككك' FG N?'F77ككككg' ''G6F' /?NH �/N?'F77ككككg' 0gf' OF? GNF7ككككF' '6G F/G H'./' 'G. F
FNG.GGF'H FN//'.FF /.7FF'. H/.FF /7'/' 'G7/G'H 0'?N6NGF'  �/.F'G H NFH78(0202 //G7 �5). 

1. :N?'F77g' ''G6F' GNGGG 

      N?'F77g' ''G6F' GN7?. FGGN GNF7F 0gf' /'G'/G /NGNG. /NF?GF' 7.NN.GGF' GNF? ?H7G //' GF' OF?
 �P76.F' @'G/F' 'G. FG?N N.F' 'G7GF /FN77F'. 7NGG.F' OF? /7/'F 7.NN.GG .G'7.H /6G.' ''6F' GF? NGG 76.F'

G77.F 'GG G77..H 77FF 'GG 77F.H �GF?.F 'GF/G GF?.. NF.( �.' /G0292 //G7 �0)  . 
7g' ''G6F'GكككF' ''G6F' /'G'/G /NFG? NG N?'F7.6كككHg. FG G..H 7.NN.GGF' /G>F' 7.? P7 /7'7ككك/ 'F.6ككك7 
 /G>F' 7.? /N76كككككك.F' 7NGG.F' /FN77. /'G'ك/G GF'NG NG GG?6ككككككHH Gك'.كG77كككككك. OF? (7'7 '.7'' ..ك.?

g' ''G6F'. /N.G7. H' /Ff' G7ككككك.. NGFG �//F?G 7.NN.GNG ?G.H GF?.F' OF? /7/'F HNG. H' /. g N?'F77ككككك
.FNF/. /NFG? OF? ''F. 0'7'7FF' 0'..'H 'GFNF/.H 0'F'N.F' ( �.' /GNF .7ككككككF' 7NGG. /FN77 NG'/. /7N.6كككككك7

0292 //G7 �20). 
    .7.F' Hg. FG �P76.F' ''G6FF /'G'/G NG N?'F77g' ''G6F' H' 'G.H �7.NN.GNGF' /6G.'H //N//F' 0'FN

 ''G6F' /F77ككككG FF7F NGFH �N?'F77ككككg' ''G6F' FG6كككك GF0 .7كككك'FN.7.F'H /6G.g' FG .7ككككNF 'GF' g'
'GGG' /N0 '7كك'7كك'G7كك //? OF? 7GN.N H' GNF? ..N 7.NN.GNG G'>F OF? N?'F77ككg'  �.' /GNF.(0292 �

 //G720): 
 7/FF'.0'GNF?GF' G6G /?'NF ?6HH 0'GNF?GF' ('7.G' P' :GF?.F' OF? / 

'GGك'NFك/ .NF/.H ?Gك7NH :'GFN. 'GNG 0'Fg? FF.H 0'GNF?GF'H 0'F'N.F' G6G Fكككككك'?/ Fg' GF0 NG.6كككككك'7  
./FgG?F' 0'F'N.FF /N'6.GF' 

  'OG/G FF/F /NG87'N. /7.G طFG 7NF :0'GNF?GF' FNF/. /NFG? OF? ''F. 0'7'7F 0'..'.'GFG 'OFN?G 

 GG' FGH /GFG. FF'H /G. FF' GF'H 'ON.7ككككككF G&'/ GF'. P76كككككك.F' ''G6F' F? N?'F77ككككككg' ''كG6كF' 6NG.NH
NF'?GFg' ''G6F' 7&'7.  �/.F'G H NFH78(0202 //G7 �2). 

 /F.F'H N?N6ككNGF' GG/F' OF? /G.?. 0'G>FGF' F.'/ 0gG6ككGF' F/F /NF& FF.NG7H �HNF/FF FNF/F' 7N ?
 'GFNF/. .?7كككN N.F' FG'6كككGF' FG /N/?F' HNF/ GGN/F. Hg. FG �/G>FGF' NFN&7كككGF NG7?GF' ON.7كككGF'

./7N7F /7.G Hg. P76.F' 77F?F' /77'N. 

  /GFG H'G NF'.F'.H �/N76ككك.F' 0'7/FF' 6?. /NFf' 0'.7ككك'/F' ('7كككGg /FH'/G N?'F77كككg' ''G6F' /?N
'G. /N7FGF' ''G0 .P76.F' 77F?F' 'G. ?.G.N N.F' 0'7/FF' 

  FG GF0 6NGF. /FH'/G G/ �P76.F' 77كF?FF NF7FGF' 7NGG.F' 0'NFG? /7'7ك/ N?'F77كg' ''G6F' FG6ك.N
 'GF 87?.N g /N/ �N.7كككككFF' G.'./ N?'F77كككككg' ''G6F' 6NGN 'G H'G NF'.F'.H �/NFf' 0'.7ككككك'/F' Hg.

7/&G FG'N? FG P76.F' 77F?F' GF 87?.N.H'N7FF'G G.'7/F OF? / 
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3-  :N?'F77g' ''G6F' ?'NF' 

 F?'G.F'H G'7/g' OF' طN7.F' F?GF' /7 FG /H'7.N /N7'7' G'7F' //g/ OF' N?'F77g' ''G6F' GN7F. FGGN
NF'.F' N/FF' OF? GF0H N.'6F'  �.' /GNF.(0292 //G7 �95): 

9. F' N?'F77g' ''G6F' F.'/ /FN?G G&'8N. G'NFFF G..G7. G..H N?'F77g' ''G6F' ?'NF' 7ط.' NG :FN6
 /7'.F' /&N.F' NG g' FG?F' GF FGGN gH �FN?G GFNG OF? F?G /7 /F6FG. GG77. 7..?NH �////G /&N.

.G. 

0.  GG'7. FG?H 'GFNF/.H 0'GNF?GF' ?G. OF? /7/FF'. 6NG.NH :PNFF' H' G'?F' N?'F77g' ''G6F'7.. 0'
./N.'0H /FF.7G 0'7'7F 6..N Hg GFG&. N.F'H 'G.7.GN N.F' GFNGF' FG 

0.  6NNG.F' FGGNH H'7Fg' /'G'/GF O?7.H �/.7..F' ./. H'6. g 00'GF NGH :H7'.F' N?'F77g' ''G6F'
'G' �H'7Fg' GNF7 OF? 7/&. N.F' 0g'?GFg'H /N76.F' 7'GGg' GGG HH'/N HHg' FN6NGG FN7GF FN. 
 7?'6G. '.F.. H'H /NF.'/F' 'G.F'/ F? 7N.?.F' 00'GFF' G6G ?N7.7. /N/ �FF?F' /N7>FF 00NGF NGG NF'/F'

.''G6F' /F&'G 0gf' FG G/'FF' FN.F' NGG 'G?G F?'G..H GGGF'NGH �FN7.f' 

- :GNF?.F' NG N?'F77g' ''G6F' 0'FN.7. 3 

     F77g' ''G6F' 0'FN.7. FG /N/?F' 07G8 /FF H'Gf' 'GG'/..7' /NF'?GH 'G.?'7. .F'GH GNF?.F' NG N?'
 'GG �/NGNF?.F' /NFG?F' NG 7'H/g'H .?FF' /?'NF .F/.H GNF?.FF 7NN7. G'..' .FG6H �0'N//.F' OF? ..F>.H
 0g'.GH 0'N7>F FG F.6N G&'F H'.G NGG �P7'G..'H NF'F.6' GF'. GNF?.F' NG N?'F77g' ''G6F' H'.G G7.N

/?.G /FNN GF' 'GG �'G7N>H /NG7?GF' GNF?F'H 0g'7.g'H 0'GNF?GF' /NFF.H N?'F77g' ''G6F' :'GFG //
 //?'7G FGGN GNGH �'GFN/G. /NGNGH /G7?GF' /?N.7 'G :F/G G.F&7'H G'N'6F F? .N.NH G. /7'.F' G.G7?G

' F?'G.F' 7'GF' 'GH �N?'F77g' ''G6F' G'/..7'. GNF?.F' OF? FNGF?.GF'7' /F? /NF?'G 7/Gg' NGNF?.F G'/..
'G7N>H �'GG'/..7' G.N N.GH N?'F77g' ''G6F' (Holmes, Bialik, & Fadel, 2019, p. 11). 

N.'اااN 'اااG GNF?.F' NG N?'اااF77ااااااg' ''اااG6اااF' 0'اااFN.7. GG' FGH (Zawacki, Marin,, Bond, & 

Gouveneur, 2019): 

9.  NG6اF' ON./GF' /NGNF?.F' 0'.N.H7FF FGGN /N/ �/N'>FF ' OGGG ' Oك?N6ككككككNG NG6كF' ON./GF' GNGGG /ك?N :
'6Fككككككك'' 7GF. NGF7 ON./G /7.كك/ 'F.7'?كك/ 'G. ?.G.N N.Fكك' F' FG GG&'7>F.6ككككككGG �7كك' FF FGGNككG6كك'' 

F7 0'G.'H ''6F' H' /N77/GF' ..GF' /FGF7 NG //?'7GF' N?'F77g'.FN.7.FF /F.'F GNF?.FF /NG 

0. GG&'/'. &.F.F'H FNGF?GF' GN7اN. /N//.H �0'77FGF' /FH/.H �/7'7/F'. H'/.Fg' 0'7'7F '6G FG6كNH :
 0'8'.Fg'H �GGF N7'7كك/F' FN7كك/.F'H (g7F' 00'GF /N//.H �/7'7كك/F' NG /.8'NGF'H (77كك.F' 0g/?G

FGF' .FNF' NG GF G?/F' GN/F.F GF?.GFF /NGN/'Gg' .0'/'67'H 0'>/gG GN/F. H' .7' 

0.  :/NG6F' /NGNF?.F' 0'.N.H7F' NGG �H'7Fg' HNGN FG6. /NGNF?.F' G'GGF' ''/' OF? /NG6F' 0'.N.H7F' FG?.
 7.? GF0H �/Ff' GF?. 7.? 0'77..F'H 0g'.GF' O.6 NG /NF'7Fg' /G7?GF' .G/H GN8N. OF? /7/'F

0'NFF.F' FG /?NF.G /?NG.G FG? FG'G.  7N7/.F' 0'F'GG' H'6 FGH �.FNF' 7GF NG 'O?G /G/F.GF'
 7.? N?'F77g' ''G6F' NG //'.GF' 7N7/.F' /7'/'H �)7N7/.F' /?'7G(/?'7GF' 7N7/.F'H �FF.7GF'
 .N7/.F /8'.GG /7FG /.7. H'H FNGF?.GF' GF?. /76Fg G'G.Gg'H ''G6F' GN6. H' /NGNF?.F' 0'.N.H7F'

7/FF' OF? FNGF?.GF'./FG'6F' /G7?GF'H 0' 
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4. NG6F' N7N7.F' 7N7/.F' /G>F' G?6F'H /NFF' 7'FF 7N.6.H �77FGF' ON./G 7N7/. '6G FG6NH :
 /N6>.F' GN/F.H �G.'.'N./' FGH GF?.G FGF /.7كك'FGF' /NGNF?.F' /'NGF' /N//.H �/NFf' /?.'7F' /N6>.F' GN/F.H

./N7NGF' /?.'7F' 

5. GNNF.F'H GNNF.F'F' '6G FG6NH : 'GFGH �/''GGF'H /F/F' FG /NF'? 0'NN.7G. GNNF.F'H GNNF.F' G'GG. G'NF
 O/G OF? GG/F'H �(g7F' GGG O/G GNNF.H �/?.'7F' /N6>.F' GN/F.H �0'.7/FF N&'FF.F' /77F'H /N/7.F'
'>FF' OF? 0'FN7/. H'./' NG /?'7. N.F' FNGF?.GF' ''7& /G7?GH �7N7/.F' GNNF.H �N7'7/F' GG.'G/F'G 

.0'G76F' 'G.F7.. N.F' 0'7/FF'H /NFGGF' /''GGF'. (g7F' /G''NGF �NGNF?.F' 

2. N&.F.F' FNF/.F'H /NGNG'FN/F' /FH/.F' 0'/'? GF?. N?'F77g' ''G6FF FGGN /N&.F.F' /.7N/F' G'/..7'. :
 H' 'gG?F' /G/. FGGN 'GG �GGF /.7FF'. /''GG 7/Gg' N7'7/F' HH/.F' /'7.F'H FNGF?.GF'N.7/.GF' P' H' F

.//'7.7' OF' 0'./. H' .?.F' H' FFGF'. /NGNF?.F' 0'.N.H7F' 7?6. FFG �/F'6 H' /77G.G G'GG. GNFN 7.6 

9. :/N7.6F'H /NGNG.F' GF?.F' 0'&N.  7'. N7.6 NGNF?. ON./G. /N7N.F'H 77FGF' 7N7/. '6G FG6NH
GF?.F' GNG7.H FNGF?GF' G?/H �G.gN6G.F 'OFGHH GF?.G FG.?.'.GF /NGN/'Gg' 0'F'N.F' G'/..7'H � GN.N.H /

 (g7F' /.F'7GF /NGN/'Gg' 0'F'N.F' G'/..7' FGGN ' O6N' �GNG'GG 7'&ط. NG /G7?GF' FN/G.H �(g7F'
 ''/g .F'7FF /NGN/'Gg' 0'GNF?GF' 0'7..7' OF? /&GF' G6G NG /NGNG.F' /G>Fg' 6G7. /N/ GGGN.N.H

'7GH �/N7N.6.F' G'GGF'./NF'..7' 7/G' /N7.6 0'/'67' GN/F. OF? FNGF?GF' //? 

2. N?'F77g' NG6F' N6'7.Gg' ?F'NF' ?F'NF' 'N.NFNFG. ?G N?'F77g' ''G6F' .G/ /F? 'FFGGN :
 �GGGF?. NG 7N.G FG6. /?'7N 'GG FNGF?.GFF 7'N/F' //?.GH 'ON77.H 'ONGN/. ' O6NG/. 7NGN. N6'7.Gg'

F' .G/ Hg. FG GF' GF0H FNGF?.GF' ?N7.7N N6'7.Gg' /G6GF' Hg. FGH GNF?.F' NG N6'7.Gg' ?F'N
 /NH6.H �F.F FG 'GFN.. FGGGF' FG FGN GF N.F' /G7?GFF 'OFNG? ' OGGG FNF/./&N. FNGF?.GF' . /NF?'G. GF?

.FF.7G FG6. GF?.F'H /N7/. G'6G.7g' FG GGFGG.H �/'N/F'. /G?GGH 

1. :/N7'/g' G'GGF' /.G.' .N /N7'/g' G'GGF' ?N77.H /.G.' FG GFGG. /7N.G 0'F'GG'. N?'F77g' ''G6F' ?.G
 FG6. 0'7'...g' /N/7.H �/NF6FGF' 0'..'NF' GNNF. FGGN /N/ �FNGF?GF'H /GNF?.F' 0'77&GF' FG FGF

 7.? .FH P' NG FNGF?.GF' 0g('7. F? /.'.g' FGGN 'GG �NF&chatbot. 
NG N?'F77g' ''G6F' 7H/ :/NGNF?.F' .NF'7g' 7NN7. 

'GFG GNF?.FF .7'GGF' FG //? G/FN H' GFGGNH �GNF?.F' NG 87'.H GGG 7H/ N?'F77g' ''G6FF (Karsenti, 

2019): 
9. ./N/7GF' GG.'.'N./g 'OFGH ''N7 // OF? FNGF?.GF'H FNGF?GFF N7.6F' GF?.F' GN/F. 

0. Fg NFf' /N/7.F''O/F?. 7/G' G'GGF GF?GF' .FH @7GN 'G. N7'7/F' FG?F' FG /FN?G ?'N 

0.  O/G OF? /F/. GG/F'H P7NG FG6. GGN/F GF?.F' 0'7'7G .F?. NG /?'7N /N/ FNGF?.GFF 7G.7GF' GNNF.F'
..FNF' 7H7G ?G 0'7'GGF' GG.'7.G' 

4. F? GF?.F' F.' FG 'GG'/..7' G.N NG6F' N7N7.F' 7N7/.FF 0'7FG 7NGN. ./?. 

5. ( FF FGGN Og/GG 0'GNF?GF' ?G F?'G.FF //N/. H77 GN/F.Google ?FNGFF 'OFGH //.F' .&'.F FN/?. )
./F.'7F' //.F' 0'NFG? H' GF?.GFF NG'7>.F' 

2. .FNGF?.GF' 7&'7.F 'OFGH GF?.F'H 7N7/.F' ON./G /G&'NGH FN/?. 

9.  GG6?. ?G HH'?.F'H F7'N.FF FNGF?.GFF //'.GF' 77GF' ?N7N..6?.F' 

2. ( /G/. /G'6'. Og/GG �NGN/'Gg' ON./GF'H FNGF?.GF' FN. F?'G.F' //'N8chatbot)  ?N7.7N ON./GFF
.G?G /NFNF/ ///'/G ''7.'H GF?.GF' />F OF? G7?.F' 
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1.  ?G .7'F.N 'G. /N7.6 0'..'H ''/' GGF FGGN '0' /NF6FGF' 0'..'NF' ''/' NG FNGF?.GFF //?'7GF' GN/F.
/F' GG.'7'GG.0'N//. FG HNG.'NN 'GH /N7'7 

92. ( /N.G7. F/G /N6'7.Gg' /7..F' Hg. FGG F7GFF F6G' /7'/' FNF/.Classcraft OF? FG?F' FGGN )
.FNGF?.GFF N7'7/F' 0'G/Fg' FG F6G' ON.7G FNF/. 

99. F?.GF'. 77'/GF' 7'?6'H FNGF?.GF' 0'F'N. ?G. N?'F77g' ''G6F' 0'FN.7.F FGGN /N/ �(77.F' ?FGG FN
./FG6GF' F/H .7'FGF' G?/F' NFF. FG 'NFGG.N O./ �(77.FF FN67?GF' 

90. .GF0 OF' 'GH (g7F' 7N6/ 0g/?G F/G /''GGF' 0'0 /N6NGF.F' /7'/g' FG /NF?'G 7/G'H 7.G' 7/F FNF/. 

90.  FNF/.H GN>F.H 7'F.F'. /G7. H' N?'F77g' ''G6F' 0'NFF.F FGGN 0' �0'F'N.F' FNG'.H FN6..H ?G.
.'GFNG'.H FNGF?.GF'. /FF?.GF' 0'F'N.F' FG /F&'GF' 0'NGGF' FG /G7?GF' 0'.F'H 

94.  /NFN.H7 G'GG NG /'.?G FG6. G&'6F G.N P6F' .FNF' FG 7N.G 7/F 7NGN. FGGN /N/ :/.G.&GF' 0'GGGF'
.N?'F77g' ''G6F' G'/..7' Hg. FG 

95.  'GF 'O7'G?F' g' 'GFG.G NG .7'GGF'H 0'6NGGF' G6G 'GH .NF'7' 7NN7.F N?'F77g' ''G6F' GG/FN H' FGGN
.GNF?.F' 

N?'G..g' F7'N.F' F&'7H :/F'/F' 7N/GF' 
1- :N?'G..g' F7'N.F' 0'G.6 GNGGG 

 'GNG G7.6GFF /G7. N.F' /NFH7.GFg' 0'G.6F' FG /GN>FG " :'GF'. N?'G..g' F7'N.F' 0'G.6 .G7?
>F FN77 F? G7.7 G/ FGH G. 7'. ?FNG ''6F'. 0'G'G.Gg' GGN/F FN7.& ''6?' ?G NFH7.GF' N?'G..' G'

"'G7GF 0'N'NGF'H  �NF?(0294 //G7 �50) F7'N.F'H F?'G.F' /N.. 0'G.6 " 'GF'. ' O6N' .G7?H �
'GFNGF N?'G..' G7H 'G.'7.G' ..7H �GF'?F' FG H'GG P' NGH HH('6N .FH P' NG 'GNG/..7GF . 86?

"76.F' FN. 0'Fg?F'  �7N7FGF'(0290 //G7 �2). 
 FN7'G. 'GFG ?FG. N.F' /N?'G..g' F&'N?F' N/G.H /G'7GF' (7F.F N?'G..g' F7'N.F' ?F'NG 0/.H /FF

F/F' 0'GNF?GF' G6G F/G ?G O7'?.N H' GFGGN g /7GF' H' /N/ �/NG7S?F' /'N/F'G ' O6N/ F./. N.F' /NG' /'6F N
 /FGGG //N76 7.Gg 'GF'7N'H ''7f' F? 7N.?.F' NG /'7. 7/G' /'7Gg' F?. GF'6 FG '6GH G.&N. F.' /7GF'
 7G>. 'GFg. FGH �FN7.f' ?G F7'N.F'H F?'G.F' FG H'7Fg' FGG. /7'GG" N?'G..g' ('G7F' F? 'O/N?.

//?. /N?'G..g' 0'Fg?F'H G'7?g'  F?. 'G '6GH �"/N>GF 7N>H /N>GF 7N7 7/G' /N?G..GF' 0'G'7 T/F'
7'6.F'NF'/F' FG6F' FG 'G.F.'7 FG '  �NF?F'(0295 //G7 �91). 

3-  :GNF?.F' /NFG? NG N?'G..g' F7'N.F' ?F'NG 0'6NGG 

F?.F' NG /N?'G..g' ?F'NGF' H'G?.7' H' GNG G6 g 'GG'GFG 0'6NGGF' FG /N/?F' GF GN  �.F6(0290) : 
'N.F' FG N. FF. /N?'G..g' ?F'NGF' G/G H'7كككG' ?G..G NG F.7'6ككك6g' FG /?NG.G FN. Nككك.'7  -9

./FNFF.F' GG.>F FG..H �GGF'NF'H GG.'NN.7GH GG.'G.H GF... �///'H ?FNG OF? /GF..G HH/ FG 
0- G NG 7.6كككF' H' ?G7ككككNH �G7'6كككNH ..GNH '7FNH F.F.7كككNH F77ككككN GF' P' �F?'G N6ككك? ?G..GF' '6

 FG ?g7g'H ?'G.7g' FG N.F7F' 7H/F' 8H'.. 'FG G7H/G �///.NHط.

0- .GF?GF' FN.H GGFN. F7'N.F' /FNG7 7NGN.. FNGF?.GF' /7&'/ ?N7N. 

4- ..7GF' ///' OF? GG?g7'. (g7F' G7'/G ?N7N.H /NFF.F' /G'F/F' 76F.GG.7'7/ H'.G NG 0'/ 

5-  0' �/NF'GGF'H /NG'7>.F' 6.'N/F' .>F'H /NFH/F' /H/ك/F' GN7/. OF? ?F'NGF' G6كG .كFG? /كN/ :/كNGF'ك?F'
 /N.'N/F' /76ككككFg'H 0g'.GF' FG NG (7>F' NG /'7G' ?G H76ككككF' NG /'7Gg' F7كككك'N. H'GGF'. /.7كككك'

./7N.G /FNG7. 



- 114 - 

 

2- F N.F7F' 7H/F' ''>F' OF? .FG? :/NF?'G.F' F. 0'GNF?GF' /''7FH H'.F.7' OF? G7H/ 77.FN GFG 'GNG /7GF
.'GF 'OG7'6GH 0'GNF?GFF ..'GH F77G /.7' 

9-  FG7كك. N.F'H �//'H H& NG 7N7ككFF'H 0'N7ككg'H 7N7ككF'H 8NG7F' FG?.7كك. 'GF' :H'G?.7ككg' /FNG7كك
./>FF' /7'7.H GH7/FF 'GF'G?.7' F? Og6G 'G?G F?'G.F' FG?.7GFF 

7gكككككك.?Gك'7NG :0gكككككك.?7g'H �GF?.FF .F'7F' 'GFGكككككك.'H ?NF.F' ..'GF'H �7'FF' GNF?.H GGF? /.F 0.?ك// ' -2
./?G'FF' ///?.GF' 0g'G?.7g' FG 'G7N>H ...''7FF' ?G F7'N.FF 

1-  NG 7N.GF' /'7ككك.Fg' F? Og6كككG H'GGF'H H'G6F' NG H'6..g' OF' O/' 'GF'G?.7ككك' :/N/'7ككك.Fg'H 7NGN.F'
GG �HH6.GF' H'GF'H /G.F' /7G P' H'GG'. 7'7ككككك �?F'NGF' GF. NG FN.7ككككك.F'H G'7.6كككككg' /NF'.G F8 N

/N?'G..g' ?F'NGF' OF? G. 7'. ('7/ Gg.G'  �GH/NF(0292 //G7 �94). 

92- .NFG'G.H NFH'?. GF?. /&N. FG6. /N/. �GF?.F' NG /N?'G..g'H /N/7GF' FN. ?F'NGF' G6G ?G.. 

99- ?.F' HNG7.6ككN FN6F' FNGG'7ككGF' FNGF?.GF' FG F?GF' /H/7H �F?'G.F'H /G7'6ككGF' 7'7كك' OF? G&'F GNF
./G7?GF' ''F.H NGNF?.F' ON./GF' ''F. NG 

90-  :OF? /G.?N P6F' N.'6F' GNF?.F' .G'FG GG' FG NG P6F'H �/N.'6كF' /ك.F'ك?GF'ك. ?F'NGF' G6كG 8'ك.G. 'كGG
.HH'?.F'H �0'.Fg'H �7'N/F'H �''F.F' 

90- ./NGNF?.F' /NFG?F'. /FF?.GF' ?N7'6GF' /7'/'H //N/.F' 0'Fg?g' /?.'.G 

2-  :/NGNF?.F' .NF'7g' 7NN7. NG N?'G..g' F7'N.F' ?F'NG 7H/ 
     F7كك'N.F' H' //. ''F/7كك' OF? G7?.FF /N7'6كك.G' 0'/'7ككG طFG .7ككNF N?'G..g' F7كك'N.F' ?F'NG H'

?F' NG /'/ك/' FG P7.N 'كG /كG7?G H' �GG?G 'GF'G?.7كككككك' G. 'G '0' /GNF 0'6NG 0'0 /NGNF?. /'/' NG F. �GF'
 �F7كككك'N.F' FN7كككك/. F.' FG GF'G?.7كككك'.6/  '7ككككgF FGGNH �0'GNF?GFF GGG 7/7ككككG 'GF' F? Og6ككككG /NF'?G.
 ' O7'GG' G'FG H' HNFF H' FGGNH �/N/NFF.F' 7N7/.F' .NF'7كككك' F? GF... /F'?G /76ككككF' NG /.F7F' /G7'6ككككGH

H' FGGN /7N/G  F.' FG /.F7F' 7'>F' GN.N. F? Og6ككG �/NGNF?.F' /NFG?F' /NF'?G //'N8 NG GF?GF' 'GFG /NG.7ككN
:N.'N 'G 7'GGg' G6G FGH �//&'GF'. GGNF? /N?. 0g'.G NG GN.7NGF' H'G?.7' 

9-  FG 'O?G /'/.g' /?.'.GH /?.'7G FNGF?GF'H (g7F' H'GG'. :NFH'?. FG6كككككك. /'/.g'H ..GF' /7'.?كG
g..77/GF' GF6GH �'GNF? ?g7gF 77..F' 7GF NG /.F7FF 'GF'77' H 

0-  //'GF' H'.G NG 0'/..7GF' F? //.F'. G.g7 GFGN H' 0'.7gF FGGN :77..F' NG 0'/..7GF' /?.'.G
.77..F' NG //N/.F' 0'GNF?GF'. /.F7F' /F7 OF? ظG'/N '6G.H �'G77/N N.F' /NGF?F' 

0- g' 'GFG?.7N :P'7F' 0'?g7.7'.?FNGF' NG (g7F' FN. F7'N.F' //'N6FH /F?'G /NGNF?. /'/'G 0'.7 

4-  /NF'/ />FG /N6NF.Fg' />FF' ' O7ككN7''/ .7ككFF' /7'GG FN7كك/. NG 'GFG //'G.7ككg' FGGN :/NGNF?.F' ('?Fg'
./.F7F' O/F /N6NF.Fg' />FF'. 0'/F77GF' HH6.G FG ('?Fg' G6G /N6.7 /N/. 

' 7F' /.F7ككك/'N/ /G/ 7ككك7G /'.N' FN.7.F' GGF'GG'. HNGNككك'/GNF?G 7'0 .'7ككك -5 O7كككN7ككك.H :.F'7F'. /
 /N7'N7F' /F.'?F' 7'..g' /?.'.GF GN.7NGF' /N6>. 6G7G 0'/N//. H'G?.7' Hg. FG �GG77..F NFG?F'

.0'?G'.F' 7'..'H /N6'N7F'H 

2- G7.F 'GF'77'H 7N7F' H' NN/NGF' H'G?.7' 0'.7gF FGGN :///?.GF' 7'&طNF' H'G?.7'F' /FNG? FN.GF?. 

9-  7'..' F/G /NGF'?F' ?F'NGF' OF? //N/.F' 7'..gF 0'?NG.GF' /?.'.G Hg. FG ://كN/ك.F' 7'ك..g' /ك'.?ك.G
GNF?F'H G7'?GF' NG /N/.F' H' /N?N.7F' /7'NGF' H' 7F7F'  �7N7FGF'(0290 0'/G7F' �29- 20). 

2- F' Hg>.6/7/� '7ك/FF /G7> ''6F'. GF0H NGNF?.F' ''6GF' OF' (g7F' (6.F ?F'NGF' G6GF N?'G..g' N.
 0'Fg?F' طN6ككF. NG G/..7ككS. ?F'NGF' G6GG �'G. FNGFGGF' /N7'7كك/F' 0'..'NF' NG //?'7ككGF'H �0'N/.FGF'H

GNFكك'FF FG 0ككNGNF?.F' ?GFF Fكك/ .H �FNGF?.GF'H FNGF?GF' FN.كك'F.كك'NF .?ككNFG? Fكك/ 'NFG? /7.G 7NF GNF?.Fكك/
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' NGNGكك/ .GF GF?.GF' NFFكGNF?GF' G6كك/ O6ككككككN' Fكك/� .كN/كNFF.F' /كF7'7ككككككGF' H77. GF?.GF' OF' GF?GF' /( �8N.F
0299). 

4-  :/NGNF?.F' /NFG?F' NG 'G/&'NGH N?'G..g' F7'N.F' ?F'NG 0'NFF. 

 //? H'G?.7كككك' (g7F'H 7N7/.F' /&NG ''6كككك?g FGGN .GFGF' ''F.F N?'G..g' F7كككك'N.F' ?F'NG 7.? H77
FNG7F OF' G7FF. NGH �(g7F' ?G F7'N.F'H G7NN7.H N7'7/F'  �7N7FGF'(0290 //G7 �29): 

 :/6.'7gF /.7FF'. : 'gH' 
9-  P' OF? //G6ككك& 7كككFSN H' GTUF? SGFF FGGN �77F SGF' 7N7/. NG '/.F' F.F'GNG G7.6كككN F7ككك'N.F' ?F'NG FG 

 G'/Gg' />'N7كككككH ON./ SGF' /N//. OF? G/?'7كككككSN 'GG �GG&'7& 6.'. GNFNH �HNG.G SGF' (_gS7F'H ''7. S.F'
./77F SGF' 

0- .0 _7..F' 0'?H76G F/G NFH'?.F' GNF?.F' H'/ NG 0'?NG.G OF' (_gS7F' GN7F. 
0-  F? (_gS7F' FG /?NG.G H' /7G OF' F&'77F' H'77'./.'/F' /F? /N7.6F' //G7F' FN77 
4-  F/G �/N?'G..g' ?F'NGF' 0'H/' 6?. H'G?.7كك' FGGN 0'FNFN'Facebook  H' ('.?g' H' FNF?.F' F/G

./N7'7/F' //'GF' 0'FNGG HN/ (g7F' ''7& 6.g /G7'6GF' 

5- .O7.Sg' /N7'7/F' G'GGF'H /NF6FGF' 0'..'NF' Gg.7'H GNF7. 
2-  SG /?NG.G H' //G6ك'' 7كF' /G'6' G/? H' /G'6ك' NG G_G/.F' /NF'GG' ?G ط�FG //NG.7ك SGF' /&TGF' G6ك. /FF>

.'G.7'. FG // S. ''6?' 
9- .G_F?.F' /_NFG? FG /NG.7.7 N.F' /&TGF' /N//. 
2-  /?NG.GFF /G TU>F SGF' 0'_NGNF7F'H (/'.GF'. GN7?.F' G.N .'GFG 87>F'H /?NG.GF' G'/Gg /6'H GN7?.

/NGNF?.F' /NFG?F'H. 
1- .G&'6?'H /?NG.GF' /&'F FN. FN7F.F'H ''6?g' 7'H/' GN>F.. /'G7F' 
92- .P7'N..' FG6. N.7FF' HN./F'. /N?7GF' 0'?NG.GFF FNG7.F'H /'G7F' 
99- ( ?FNG G'/..7كككككك' FN77 F? (g7F' FG 7N.G //? OF' G.'76كككككك'/G ''FF' 0'.7ككككككg' H'GG'.You 

Tube.) 

90- �7G'F.F' /F/7G FG GNF?.F' FFF NG /GG'7GF'  FNGF?.GF' ?NG. /.F'7G Hg. FG �FG'G.F' /F/7G OF'
.0'GNF?GF' ?G.H 7'N/F' NG /G7'6GF'. 

 :(g7FF /.7FF'. :''NF'/ 
9-  7'GF'.H N?'/.g' 7NGG.F' OF? GG6NG/.H GG.7/F FG /N6.H �(g7F' O/F 0'7'GGF' طN6ككF. OF? /?'7كك.

FNGF/G 7'.6' FN. G.N F?'G.F'H F7'N.F' Hg GF0H �/GF..G ./GF..G 0'&N. FGH 

0-  GF?.GF' F?.. 'GF' 'GG �H'?GF' F7'N.F' .NF'7' GF?.H �FN7.f' ?G F?'G.F'H F7'N.F'H /G7'6كGF' FG?.
.FN7.f' ?G G. G7'6N P'7H �7'N/F' NG 7H/ GF 

0-  �FN7.f' ?G 0'ككGNF?GF' H/'كك.. FN77 F? GUF?.F' OF? /كك/ .7ككككككك'?ككN/ �F6كككككككG' /ككNGNF?. 0'ككG/7 .ككGN.
'F.F' /6F'FGF'H.8'FFF' /7FF HN/ H'G.' OF' HN7NFF /' 

4- .O7.g' /N7'7/F' G'GGF'H 'G. GFGGF' 8H7GF'H 0'..'NF' Gg.7'H GNF7. /NFG? NG /?'7. 

5-  0'.7g' /?'7. 0'G/. FG ?F'NGF' G6G GG/F. 'GG FN/NG.7G �/6.'7g'H (g7F' FN. F7'N.F' /H7 86?.
./7G'6GF' OF? .F'7F' /?'7. 0'.N7/. ''F. OF? 

2-  �GF?.FF /NN.7.F' .NF'7g' 6N6?. NG /?'7. 'GG �/N7NGH /NNF /NGNF?. /FN7H OF? HN7/F' (g7FF FGG.
.GF?.F' /NFG?F ' O7N/G 'GNG GF?.GF' HNGN /NFH'?. /&N. .F7.. GF?.F' /NFG?G 

/ FG ..7ككك'?/ '7gككك.'7N 'G /?.'.GH �/FG'G.GH /?NF.G 0'.N7/. GN/F. Hg. FG /''F.F' /7G'6GF' OF? 0ككك. -9
.77..F' NG 0'GNF?G 

2- .GF?GF' F.F FG ///G NGNF?. G/GF HNGN GNG7.F' '6GH �(g7FF /NF7.F'H GNG7.F' FG ' O7/F FF/. 
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1-  OF? //N/. 0'FN.7. GNG7ككك.H ''6كككF' OF? GG?N.6ككك. Hg. FG (g7F' 7NGF NG /NG7F' /H7 77>
.'GFG //'G.7gF 'G76FH �/NGNF?.F' //'GF' G/.. F7'N.F' ?F'NG 

':/NGNF?.F' .NF'7g' :?.'7F' 7N/GF  

9-  GUF?.F' GF'NG GN>F. H'G6ككككgH G.'NFF.H 7N7/.F' F&'77F /NGF?F' /7'7كككك/F' " NG :GNF?.F' .NF'7كككك' GNGGG
 N7/F' H' NF'?GFg' H' NFF?F' ON.7GF' OF? P''N7 //N6FGF' G'/Gg' @NF. /7كF 6NGF.F' 'GF ?6ك.N N.F'

� 7ككGG �NG7/F'"/'NGF' TGF..G SGNF?. 'G/77N N.F' F&  �.N7/F'(0222 //G' ..6كك7GF' NG //.F' FGكك'
2) 

3-  :/NGNF?.F' .NF'7g' 7&'7. 

:/NF'.F' 7'FFF' NG /NGNF?.F' .NF'7g' 7&'7. F/G.. 
 ./NGNF?.F' /NFG?F' 7N/G GF?.GF' F?.. 

  7NGG.F'H FNF/.F' NG GF?.GF' 0'7/F 7NN7. OF? FG?..?'/.g'H 

  ''F.F GF?.GFF /NF.FF' 0'.7.GGF' FG FF7F.0'GNF?. .Q//N/. 

 .FN7/.F'H GF?.F' NG /'.F 7.G' FNF/. F.g GF?.F' 0'.N?7 7.6. 

 .G&'7&. U/R..7SN gG �FNGF?.GF' FN.H GFN. 7'7FF' 0'..' NG 'OGN76 GF?GF' 7..?. 

  NFNNG.F' GNNF.F' 7.g'.H �GNNF.FF /87'. /F'GG N7?.NGNF?.F' 7'6FF' /NF'?G FG /G'.FF ( �H'GNF70295 �
 //G719). 

 FN7G.F' FG Q'N6. 'GGH �GUF?.F'H GNF?.F' NGNGGG OF' /7'6g' FG /. g /NGNF?.F' F? /N//F' H'N7 NGH
:N.f'G 

 :GNF?.F' : 'gH' 
. N.F' 0'7..FF /N7FGF'H �G>FGF' GNG7.F' NG NGH �''/g' NG GNG (N>7GF' 7UN>.F' 8'.F' OF? GF?.GF' /?'7

GF?GF' 'G7N/N N.F' GNF?.F' /7'/' �' O6N'  �N?7G(0229 //G7 �29). 
 GNF?.F' /NFG?G �'GGFN. Gg..' G'FG 7Gg' /FNF/ NG FGF �7N7/.F'H GNF?.F' GNGGG FN. HH7N/GF' طF.N /FH

? 'GNG GF?.GF' HNGN NF'.F'.H �GF?.GF' OF' ' O76'.G OgFF G7'?GF'H 0'GNF?GF' /FG.F GF?GF' FFF 'G..NG. G.N /NFG
.'ON.F7 ' O77F? :P' �0'GNF?GF' GF.F GFG.7G /7.G 

 G7'?GF' FG.G OF? GF?.GF' F7/N '6G.H �GF?.GF'H GF?GF' FN. F?'G.H 7'N/ /NFG? NGG GNF?.F' /NFG? ' UG'
 FGH.NF?'G.F' N.F' Hg. FG 7/'.NH 7/&N GF' GF0 N/'NFF' ?NG. FG OgG'G.G OgG'G O''F. G.N7.6 OF.S. G/ 

FNFG'G.G FN//G GF?.GF'H GF?GF' OF' 7>F. /N7N7/.F' /NFG?F'G  //G7 �0 . / � GN?F H H'/67F'(022) GNF?.F'G .
'/ ///N H' 'O776 7NF /?'F NGH 0g/7F' NG ///N GFNG GF0 O/?.N F. .7/G /7'7/F' 0'7./ F.

 GNG 77.6NG 7N7/.F' 'G' ./NGNF?. //'GH �GF?.GH GF?G :/N.H GNG 77.6NH �.../.7GF'H /77GF'H 0'H/FF'
/7'7/F' /7./H �/NGNF?. //'GH �GF?.GH �GF?G :/N.H  �FNG'6(0292�  //G702). 

GWF?.F' :''NF'/ 
 'G OF? H' 0'7'GGH 0'GNF?GH G7'?G FG GF?.GFF G/FN 'G OF? 'O7'7' /G&'F /NGNG'FN/ /NFG? " :NG GF?.F'

"7'7G.7'. 'GFN7/.H 'G6N6?.H G7'?GF' G6G ('7.G' F.' FG G7GF GF?.GF' G. GNFN  �NF'7/(0221 //G7 �
901). 

/NGNF?.F' //'GF'H GF?.GF' FN. F?'G.F' 0'.F GF' /N/ /NGNF?. //'GH GF?.G :/N.H 77.6N GUF?.F'G GNF?H ( �FNG'6
0292 //G7 �02). 
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 HNFF' /7g.H''. /G7?GF' H'NF'. GG/H6NH �//'GF' 6NGF.F' OF? 87?N FN/ 77/GF' G. GNFN GNF?.F' HF /FN77
 .7GF G. GNFN P6F' NFF?F'H NG7.F' 7'6FF' NGH 6NGF.F' /GGG NGG GF?.F' 'G' �/N'>F' FF/. N.F' /NN.7.F'
 7g..7'H 77/F'H //.F' NG G7.6N H' ..N.7N GF?.F' NG 6NGF.F' 7H/H �//N/.F' G7'?GF'H 0'7..F'

0gG6GF' F/H 0'.N?7F' FNF6. NG 7NGG.F'H 0'G/FGF' FG .&'.FF'  �GNG'7.'(9190 //G7 �02).  
 GUF?. .NF'7' 7NN7.H �/G. FG G7F' NG GF?GF' 7'6F FNF/. NG /NGNF?.FF /N7'7g' /GN8NF' .F'G ' UGFH
 �N7'7g' 7H/F' GF?.GF' 'GNG .?FN N.F' /NGF?F' 0'N?6NF' OF? G'G.Gg' .7F' �O7.' /G. FG FNGF?.GF'

NGNHGF 'OG U.NGH �GUF?.FF OgUG7G ' O7H/ GUF?GF' 7H/ H  //G7 �0 ./ �H'/N8(99). 
:/F.'7F' 0'7'7/F' 

1- ( 7'.FF' /7'7/3013 ) 

 /NFH7.GFg' ?F'NGF' ''F. 0'7'GG /NGF. NG NG0 NGNF?. .G'F7. /NF'?G OF? G7?.F' OF' /7'7ككك/F' G6G .?7ككك
 /NGNF?.F'( FG /FN?F' .FNG.H ./FG'6كككككF' //N.F' 7NN'?G 'N6ككككك NG /NGNF?.F' ?F'NGF' P7N7G O/F02 'O.F'7 )

 G.H ./7.'6ككH /N.N7.. FN.?NG.G OF' PH'7كك.F'. GGGN7ككF. G. �''FN7كك /?G'. NG 0'GNF?GF' 'N.NFNFG. /NFG.
 /7'GG 7'NFF 7'...'H �NG0 NGNF?. .G'F7. G/..7كككك'H �N.N7..F' G.6كككك .GFGF' ?'..'GFg' ?F'NGF' ''F. /NFH7.

 N77N.G FN. /N&'7/' /Fg/ P0 H7G /N.H .&'.FF' 07G8'� .(g7F' ''/' 7'NFF />/gG /F'7.H ./NGNF?.F'
 0'7'GGH GNG'GG 6?. /NGF. NG /NF?'GF'. G7كك.N /7.FGF' .G'F7.F' H' FN..H �/N.N7..F' /?NG.GF' 0'.7/

F' GNF?H 0'GNF?GF' 'N.NFNFG. /NFG. 0'GNF?GF' 'N.NFNFG/'7كك. .g7 O/F /NFH7.GFg' ?F'NGF' ''F) 6كك?./ .
.''FN7 /?G'. 

3- GNG'7.' /7'7/ (3015:) 

      ''F/' GF?GF' .F'7F' G.'N. N.F' /?NF.GF' /N.7.F' 0gG6ككككG F/F 7N.. G'>F ''F. OF' /7'7كككك/F' G6G G/G.
 /?G'.. /N.7.F' /NFG. /NFG?F' /N.7.F' 77FGF NF'/NGF' FN.7.F'F' /7'7كككك/F' .?..'H �77ككككG NG 7NN7ككككF' .GFG

.N7..F' N(05 /NGF. NG /NF?'G. G7كككككك.N .NNF' /كG.6كككككك OF? 7N..F' G'ك>FF' H' .&'ك.FF' .ك../'H /ك.F7F' FG )
FNGF?GF' /.F7F' O/F 0'7'7FF' 0'..' OF? /7/FF' /NGF.H 0gG6GF' F/ 0'7'GG. 

2- ( /NFGF'H 0NF/GF' /7'7/3017:) 

OF' /7'7كككك/F' G6G .G/G  /NFN77ككككFGF' 0'?G'.F' NG /NGNF?.F' /NFG?F' NG NG6F' GF?.F' GN8N. 0'.F7.G /N//.
 .G'7.F'H 0'/كك?GF'H /6G.g'H /ككNF.g' NG /ككF/G.GF'H �'ككG7'N. G8gF'H N?'ككF77ككككككg' ''ككG6ككF' OF? /ككG&'ككFF'

.7H �NG7ككNF' .GFGF' /7'7كك/F' .G/..7كك' .NGN>F.F'H P76كك.F' 7/'GF'H .GFGF' 77كك'F?H �0'NFF.F'HF /'/' .
 ( .>F. /FN? OF? /F'..922'7كككك FG /N.N7كككك'/F' 0'GNF?GF' /G>F' /NFGH /N.7.F' /NFG ''7.. FG .N..7ككككG )

 06G7H 0'.'N./g' /7'/7 NG ''. .GFGF' 77'F? .F7.G H' .&'.FF' ./6H'H �/NFN77FG 0'?G'. /g/
' P76كك.F' 7/'GF' OF' /.'/F' .F7G 'ONF'/ �GNNF.F' .NF'7كك' OF? .F'7GF'N7/.F' /&NG OF? 06G7H NGN>F.F 7

 .G'7.F' OF' /.'/F' .F7G /F'ك/F' 6G7GF' NG ''ك.H �NG6كF' GF?.F' 0'كFN.7.H 0'كNFF. G'/7كككككك..ك' OF? 7/'كFF'
' F7Gكك. 'F/ك'.كك/ 'NF.g' OFكك/  O7N.' ''كك.H �/كNF?'ككG. /7كككككك..كك'.ك' .G'7. 7NGN. OF? 06G7H /ك/N/كك/F' 0'كNFF.F'H

. OF? .F'7GF' 06G7H 0'/?GF'H /6G.g'H./G8gF' //N//F' /6G.g' OF? PN./. /N7'7/ 0'?'F 7NGN 
4- ( NF'7G6ااااF' /7/3019'7اااا ) /NFG?F' OF? NGF7F' GUF?.F' GN8N. 7/' OF? G7?.F' OF' /7'7كككك/F' .G/G

 .G/..7كككككك'H �/NGNF?.F' /NFG?F' NG NGF7F' GUF?.F' 7'GF' FN.7. O/G F? G6ككككككGF'H �'G.'7.ك.GH /كNGNF?.F'
G7ككككNF' .GFGF' ///'.F' .>F. /N&'N6كككك? /FN? OF? /F'..7ككككg'. /F/G.GF' /7'7كككك/F' /'/' FN.7. G.H �NFNF/.F' N

(952/N/N?7F' /N.7?F' /GFGGF' 77'/G NG /GF?GH GF?G )  /NFG?F' NG NGF7F' GF?.F' 7/' /N.H OF' .7F.H
'.'7F' /N.7?F' /GFGGF' NG /NGNF?.F'.' 0' 0ككككك?7N.G FN. /N7G'8 HH7G /N.H .&'.FF' 07G8' 'GG �/N/Nككككك7

 NGH �'G.'.7.G FN7ككككك/.H /NGNF?.F' /NFG?F' //N. OF? NGF7F' GF?.F' GN8N. 7/' 7H'/G ?NG.F /FN? /'7G'
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 FN. /6كككF'FGF'H 7'N/FF /NFH7.GF' 0'?NG.G ''6كككF' 6N6?. /7H77'7ككك/ .6ككك/F' .7كككH' //.F' .&'.F 'N6كك
 FكG?F' 0'7'كGG 7NN7.F .كF7.Fg' H' NFH7.GFg' /كN7.F' 7.? FNGF?.GF'6N6?. OF? FG?F'H �GGN/F N?'G.F' 

 0'?NG.G ''6ككF' 6N6?.H �N.'6F' GNF?.F' (NF7كك' OF? /NG'.F'H FNGF?.GF' /NFgF.7كك' G?/F /NGF7F' GF?.F' /&N.
 FG?F' 0'7'GG 7NN7.F .F7.Fg' H' NFH7.GFg' /N7.F' 7.? FNGF?.GF' FN. 0'6ككككككF'FGF'H �7'N/FF /كNFH7.GF'

?F' ' O7N.'H �GGN/F N?'G.F' 'N.NFNFG.F' F&'7ككH G'/..7كك'H 77'/GF' NG /N.NFNFG. /N./. /NF. 7NGN. OF? FG
./N/7F' G'..g'. GNF?.F' NG 

 :/F.'7F' 0'7'7/F' OF? .NF?.F' 

:NFN 'G /gN /F.'7F' 0'7'7/FF F.'7F' 87?F' Hg. FG 
 .N7..F' G.6H N.N7..F' .GFGF' FN. 'G .GFGF' ?'..' NG /F.'7F' 0'7'7/F' .?NF.gGF ' O7>F N G.G'

( NF'7G6F' /7'7/ F/G NFNF/.F'   NG7NF' .GFGF' 0'7'7/F' 6?. .?..'H �'GG'/G'H �'G.?N.7F0291.) 

  0'7'7/F' 6?. .FH'F. /FG �/F.'7F' 0'7'7/F' 'G.FH'F. N.F' G'/Gg' .?NF.' GUF?.F' GN8N. 7/' NGF7F
'G.'.7.GH /NGNF?.F' /NFG?F' OF? ( NF'7G6F' /7'7/ F/G0291 G/G 'G6?.H �) GN8N. 0'.F7.G /N//.
/NGNF?.F' /NFG?F' NG NG6F' GF?.F' ( /NFGF'H 0NF/GF' /7'7/ F/G0299 OF' 'G6?. .G/GH �) OF? G7?.F'

/NGNF?.F' /NFH7.GFg' ?F'NGF' ''F. 0'7'GG /NGF. NG NG0 NGNF?. .G'F7. /NF'?G F' /7'7/ F/G 7'.F
(0290.) 

 /F.'7F' 0'7'7/F' .F7N.  FN7/.F' :'GFG G'/Gg' FG /N/?F' FNF/. NG N?'F77g' ''G6F' /NF'?G OF'
 �GF?.F' 7/' ''F.H'G.'.7.G FN7/.H /NGNF?.F' /NFG?F' //N. OF? NGF7F' GF?.F' GN8N. 7/' ' NF'7G6F

(0291.F' 7NN'?G 'N6 NG /NGNF?.F' ?F'NGF' P7N7G O/F /NFH7.GFg' ?F'NGF' ''F. 0'7'GG /NGF.H �)N //
 7'.FF'( /FG'6F'0290.) 

  NF'7G6F' /7'7/ F/G NG7NF' .GFGF' G'/..7' NG /F.'7F' 0'7'7/F' 6?. ?G /NF'/F' /7'7/F' FG..
(0291 /NF'/F' /7'7/F' O?7.H .G/..7GF' .GFGF' NG /F.'7F' 0'7'7/F' F? /NF'/F' /7'7/F' GF...H .)

F7F' GNF?.F'H N?'F77g' ''G6F' 7H/ F? G6GF' OF' 7NN7. NG N?'G..g' F7'N.F' F&'7HH NG
./NGNF?.F' .NF'7g' 

  .FH'F. N.F' /N.F.g'H /N.7?F' 7/'7GF' 6?. OF' ''/.Gg' NGG /F.'7F' 0'7'7/F' FG ///'.F' 0/'G.7' /FH
.P7>FF' (/g' H'G7' ''F. NG G'G7g'H �/7'7/F' /N.GFGH �/FG6G />'N7H �/7'7/F' ?N6NG 

:.&'.FF' 
 GNF?.F'  (g7F' FG /GF..GF' 0'N7.6F' GG .7'F.N H7G (NF7' NGH �//N//F' /N.NFNFG.F' 0'NFF. FG NGF7F'

.FNGF?.GFF /N/7GF' HH7GF'H �77GF' &G'G. '/.G N?'7NH 

9.    'GG �/.F7FF /.7FF'. N.'6F' GNF?.F' 77G FG /N6. 'GF'. N?'F77g' ''G6F' OF? //G.?GF' .G'7.F' 6NG..
'G /.F7F' F?.../NN.7.F' /NFG?F' NG FNF? 

0.  NGNF?.F' H'.GF' NG /N.NFNFG.F' 0'7N7.F' G'/..7' OF? //?'7GF' 0'NFf' GG' FG N?'F77g' ''G6F' /?N
 GF?GF' FN. G&'/H 7G.7G F7'N.H H'7.' ''6G FF.N /NFf' G6G 7'G/.7'H �NF'?F' GNF?.F' H'.G NG /7'.

.GF?.GF'H 

0. N?'G..g' F7'N.F' ?F'NG ..?F  /NG.F' /F'/ FG GNF?.F' ..7.'H �/GNF?.F' .NF'7g' 7NN7. NG G'G ' O7H/
.7'G..g'H 7N7.F' OF' /NFF.F'H 

4.  //N//F' /N.NFNFG.F' 0'NFF.F' G'/..7'–  F7'N.F' F&'7HH �N?'F77g' ''G6F'H �NGF7F' GNF?.F'
N?'G..g' 

5. - F' 7NGN. OF? FG?.H H77F' FG7'. GF?.F' OF? GF?.GF' /?'7.NF?. /&N. FF.. 'GF' 'GG �/G.F'H .FN /NG
./NGNF?.F' .NF'7g' 7NN7. OF? FG?.H ./7/&GH /F?'G 
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 :0'N7N.F' 
9.  //N.F' /NF'? ?N7'6G /'//.7'H �/N.NFNFG.F'H /NGNF?.F' 0'NFF.F'. /NGNF?.F' /G>Fg' G'G.G' /7H76

.7NN7.F' FNF/.F (NF7GF' HN/.F' /'//g 

0. 7' /NGG'. FNGF?GF' /N?N. F7'N.F' F&'7HH N?'F77g' ''G6F'H /NGF7F' 'N.NFNFG.F' 7'&طH G'/..
.0'H/FF'H �FG?F' 87H Hg. FG GNF?.F' H'.G NG N?'G..g' 

0.  'OFGH /NF.GF' /NGNF?.F' 0'G'..g'H //N//F' /N7N7/.F' 0'77'GGF' FG GGFNGG.H FNGF?GF' /'/?' /7H76
./N.NFNFG.F' 7NN'?GFF 

4. 7/. FNGF?GF' .N7/../N.NFNFG.F' 0'7N7.F'H 0'GNF?GF' 77? F8 NG GG7'H/'. G'NFFF 'O/N. 'O.N 

5. .N?'F77g' ''G6F' OF? //G.?G /7'. /N7'7/ .G'7. GNG7. /7H76 

2. .//N//F' /NFF.F' G'/..7' NG FNGF?GF' G.'N. N.F' 0'FN?GF' FG //F' OF? FG?F' 

9. .F'H /NGNF?.F' /'NGF' ''76F /G8gF' 0'NF'6NGF' 7NGN.G. NG /NGNF?.F' 0'NFF.F' H'./' OF? FG?F'H �'G.' ?N
.77'/GF' 

2.  F&'7HH �NGF7F' GNF?.F'H N?'F77g' ''G6F'G 'N.NFNFG.F' 0'NFF. G'/..7g /.7'FGF' /NGNF?.F' /&N.F' 7NGN.
.N?'G..g' F7'N.F' 

1. NFNFG.F' 0'NFF.FF /7G.7GF' /NFG?F' .G'N. O./ /NGNF?.F' 7ط.F' /g7'. G'G.Gg'N//F' /N..// 

:?.'7GF' 
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( .NF'7/ /G/'0221 .).0'>FF' /NGNF?. FF/ �/NFN.7.F' 0'NF'7FF' NG 0'7'7/ '?N.7GF' H'NN/ :7&'6.F' 0
./N?G'.F' 

( .8N.F/ /G/'0299 .N?G'.F' GNF?.F' ?'7F NG 'G7H/H N?'G..g' F7'N.F' ?F'NG .) F.'. 6G7G /F.G
 0'7'7/FF //G7 �/NF'7Fg'092. 

( .GF'7 /G/'0224 .) 'N.NFNFG..NFH7.GFg' GNF?.F'H GNF?.F' ./67F' /..GG :/N/N?7F' �8'N7F' 

( ..N7 H/'7 F. /G'7'0292 .).NGF7F' 6.'/F' H'7..' NG NF'?F' GNF?.F' 0'77&G 7H/  /N.7?F' /GFGGF'
.6N6?F' /.? GFGF' /?G'. �/N.N.'7.7g' 0'7'7/F' 6G7G :/N/N?7F' 
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 �FN7.'( ./G/' H'G/? FN?'G7'0202'N//. .) .)/NFN7'. /N(7( N.7?F' F7NF' NG NGF7F' GNF?.F' 0GF' /F.
/N?NFF' /N.7.FF /N.7?F'. 

( .G7F' /'N'0291 NG (g7FF NGF?F' GNF?.F'H FN7/.F' OF? /NG6F' /6G.g' G'/..7'. NGF7F' GNF?.F' 7/' .)
 ./NG6F' /6G.g' G'/..7' N/F GGG'..' /NGNF?.F' F&'7NF' 77FGF' G' /?G'. /F.GNN.7.F' GNF?FF O7F /

/N7GFF'H. 

 �7.N.G'( .H'G. 7'/N'0290 .NGF7 GF'? NG H'G7g' GF?. .) /F.G �/NGF.F'H /FNG7FF N.7?F' 7F.GF'
/NGF.F'H /FNG7F'. 

( ./GNF. ('GN'0292 ./G/'FF' 76?F' 0'NF7F' NG N?'F77g' ''G6F' 0'/N/G.H 77G .) 0'G'..' /F.G
/'//g'. 

( .N?7G FNGN.0229 .)FN.7.F'H /N7>FF' FN. GNF?.F' 'N.NFNFG.  /F.GF'(5 76FFF /7N7GF' 7'/ :H'G? .)
.?N8N.F'H 

 G'N'( .PH'G.F. H'G.92 �99 �92  77'G0295 0'F'G7F'H /NF'/F' 0gN/.F' F8 NG NFH7.GFg' GNF?.F' .)
 ./NF.F.7GF'.N.NF.F' ?G..GF' NG /NGF.F' 'N'6FH /N.7.F' HN/ NFH/F' 7G.&GF' GF' /?G'...NN 

( .GH/NF /FN7/0292 .N6'7.Gg' GF'?FF /N?'G..g'H /N7GFF' /'?.g' .)0'GNF?GF'H GNF?FF /N.7?F' /F.GF'. 

( .NF? P/G/0294 .).N7'N7F' N?NF' FNG6.H N?'G..g' F7'N.F' ?F'NG  H76F' Gg?' :77G �0'GN7
.0'GN7 /?G'. �('/f' /NFG 7ط�Hg' 

( ..F6 N.' /6G/0290.0'6NGGF'H 0g'G?.7g' :N?'G..g' F7'N.F' 0'NFF. .) 

( ./.F'G /7NG' H �NFH78 8'N70202 .NF'?F' GNF?F' //N. FN7/. NG N?'F77g' ''G6F' 7H/ .) /F.GF'
/N?NFF' /N.7.FF /N.7?F'. 

( .P77GF' ONF702910'7'7/F' (g7F /NGF7F' 7/'7GF' G'/..7' 0'7'GG /NGF.F /7.FG .G'F7. .) 
 .'NF?F' //F'/F' /NGFg' ?F7G NG GNF?.F' :?.'7F' NFH/F' 7G.&GF'-//N.F'- //'.g'- G GF?.F'./'N/F' O/ 
 .G0 �95- 92 .NNFNN ./NN.7.F' 0'7'7/F' /G?G �/7G'FF' /?G'. :/7G'FF' 

 �7.N.G'( .PNN7.F' G'G70295 'N6 NG GNF?.F' OF? /NGF7F' 'N.NFNFG.F' G'/..7' 7N/'. O/G .)'7/F' 0'7
 ./F.'7F'/G7?GF'H /''7FF' /F.G. 

( ./G/' /NG/G 8'FNG'60290 .) FN7/. OF? NFH7.GFg' GF?.F' .G'7.. /NGF7F' GNF?.F' 0'F&'G GN8N. 7/'
./77N.GF' /F.7GF' 0'.F'7 O/F GNF?F' .//'.F' /?G'. �/N.7.F' /NFG :/N/N?7F' �//'.F' 

( .NF?F' /F'70295 .)g' F7'N.F' 0'7'GGGNFH GNG'GGH 77' N?'G..  /F.GF'(9 /G'/F' 7'/ :H'G? .)
.76FFF 

( .H'?G.F' ''F7 H �H'?G.F' ''G72  �7N'FN0291 /7'.F' /N.7.F' NGF?G O/F NGF7F' GNF?.F' 0'FN?G .)
 .GG7>F /G.H FG /F'?g' GNF?F /N.7?F' /N.7?F' /F.GF' �('/f'H GNF?F'H /N.7.FF /N.7?F' /77&GF'

/.GNGF'H?(2.) 
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( .H'GNF7 .N70295 .) N&'/..g' GNF?.F' NG /NFG? /F/G' �/N.N>'/N.F' /77'GGF' 0'''GGF'. /.7'FGF'
 .7N.GF'H .?N8N.F'H 76FF'H /?'.7FF FGg' :H8H P6Nط.

( .FNG'6 /NG/F' /.?0292 .) GNF./F' �GF?.F' 7'GF'H GF?.F' 0'N.N.'7.7'H /G/F.GF' 7N7/.F' 0'N.N.'7.7'
 /7'.F'.7N7/.F' H77H .G'FG /N.7.F' NG ./N7FG7g' /?G'. :7NGFG/ 

( .GNG'7.' GNF?F' /.?9190 .)/N.7?F' />FF' N77/GF NF>F' G.NGF'  /F.GF'(9.G7'?GF' 7'/ :77G .) 

 .)0 ./( .H'/N8 7/'FF' /.? NG /''7FF' �/N.7?F' />FF' � /N.7?F' />FF' /NGNF?.F' NG 'G7/'H /NF'7FF' 0'N7>FF'
F' /N&'/..g' /F/7G-' O.0NGF'- ./NFN.7.F' 0'NF'7FF' NG 7N.7.'GF' //'G6 FNFF /7G6G  

 .)0 . /( . GN?F N.N?. H �H'/67F' GFF' /.?GNF?.F'H /N.7.F' OF' F./GF'  /F.GF'(0 7'/ :H/7g' �H'G? .)
.?N8N.F'H 76FFF HH76F' 

 �7N'FN( ./GNF. NF?02926?' F.F. NG /7/&GF' FG'N?F' .) �H'NF/ /?G'. �/N.7.F' /NFG. 7N7/.F' /&NG ''
 .'N.NFNFG.F' F.F. 00NGF 'N6 NG /NGF7F' 0'GNF?GF'H GF?.F' 7/'7G G'/..7'77GF' /N?G.F' /N

GNF?.F' 'N.NFNFG.F .G(02? �9.) 

( .NFF' 7'7G91 9 �0202 .)'F.N7N7. H7..N ''.H G'G' F/F FG GH8 FN.7. /'/7.7g' .N7'. .09 9 �
0200..F /7N6.F' ?FNG FG � 

( .H7NG FGN'G0295 .) GF?.F' .NF'7' H'G?.7'. /N77/GF' GNG7F' NG GNF?.F' FNN/. :GNF?.F'H 'N.NFNFG.F'
..G/GF' .NNGN7 7F6N. /7'G7'G NG 0'F'N.F' FNF/. 0'G/. FG 7N7F. 

 .)0 ./( .P/GGF' P/.G?'F77g' ''G6F' /G7FG 'N6 NG F.F.7GF' 0'N//.H GNF?.F'N G .)7 ./ /F.GF'( /NF
./7N7FGF' �/N.7.F' 

( ..N7/F' /G/G0222 .)./NGNF?.F' /NFG?F' FNF/. .('.GF' 77F :7&'6.F' 

( .7N7FGF' /G/G0290 .).FNFF.GF' 7NGG. OF? N?'G..g' F7'N.F' 0'G.6 7N/'.  �G7'GF/F' �FG'GF.NG
.G7'GF/F' NG /N.7?F' /NGN/'Gg' :G7'GFN/F' 

.7N7FGF' /G/G (0290 .) NG 7N.7.'G /F'77 �FNFF.GF' 7NGG. OF? N?'G..g' F7'N.F' ?F'NG 7N/'.
.H'7.g'H Gg?g' .G7'GF/F' NG /N.7?F' /NGN/'Gg' �/N.7.F'H ('/f' /NFG 7F.G 

N?'G..g' F7'N.F' 0'G.6 0'N&'7/' FGH /NFF.F' 0'N&'7/g'. 77..GF' 7GNFNGFH/ ?FNG. (00 9 �
0209.) 
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F'/?. F? GNF?.F'H NFH7.GFg' GNF?. ' '.0NGF' 6N6?F' /.? GFGF' /?G'. .. 
E-learning and Distance Learning Systems King Abdul Aziz University as A Model 

./.' NG8'/F' F7'H F. G7'.G -/NFG  H'7.g'H Gg?g'–  6N6?F' /.? GFGF' /?G'.– //. 

E-Mail: hazmi-mwm@hotmail.com 

:N.7?F' 7.FGF' 

      /7'7/F' G6G .G/G'FO " GN7?.F' /H// /?. /7'. /G7.H "/?. F? GF?.F'H NFH7.GFg' GNF?.F' NG'>F.
 /NGNG 7NG8 GF6GH GNF?.F' H'.G NG /NFF.F' 7N7. 'GFG NGF'?F' ?G..GF' NG 0'G8g' FG 7N/GF'91  P6F'

 g' ./FNN7 /7.GF /7'7/F' GFH'NG'>F H'  GNF?.F' 'GGgGG �H'.GF..G H'..7.. /?. F? GF?.F'H NFH7.GFg'
 GGNF'G. 'GGgG H' 'GG FG'G G'H/. HNFG?N FN6F' 7'.6gF H' ''.fF /7'. FG7' /NGNF?.F' /NFG?F' Hg?.N
 'GH �0'Gg..g' G6G NG 'GG �FNG'>FF' FN. /N7GN.F' 0'Gg..g' FG /N/?F' G'FG F.'FGF' NG FGF ./6G.FG

0'6NGG  NFH7.GFg' GNF?.F'G NFH7.GFg' GNF?.F'H /?S. F? GF?.F' FN. /6'H H7G G'FG H' 'GG �G'>F FG (NN?H
 /?'F OF' H'F.FgF /.'/F' HH/ 0'76'/GF' 7N6/F /FN7H NG /?S. F? GF?.F' 'GFN. �GF?.FF (NF7' NG

G7'..?'. NG7NF' .GFGF' G/..7' Hg. FG //'.F' GNFN GN7 '6F .0'76'/GF'  /7'7/FF .7'FGF' .GFGF'
 /?. F? GNF?.F' FN. /Fg?F' /G7?G NG F/G.GF' //.F' FG G/GF'H //.F' 0'N67G FGHH �G'/Gg' FNF/.FH

g' GNF?.F'H Hg. FGH .NFH7.GF7'7g'  .G'FGF'H �'GG'/G'H /7'7/F' /NGG' NG GF0 F/G.N P6F' /7'7/FF P7>FF'
7GF'H /7'7/F' NG /G/..7GF' /NGF?F' FG G. FN?.7N 'GH �//'.F' .F'. FG />'7GF' 0'N67GF'H 0'/F7

 //'.F' GNFN7 'GG .//.F' ?N6NG /FG6GF'. /FF?.GF' .F'N.F' ?NG. /7'7/ NG GFG?. NG GG7S. /F.'7 0'7'7/
.?.'7GF'H 0'/7.FGF'H 'G.6F'FGH //.F' .&'.F 7g..7'. 

/N/'.GGF' 0'GFGF': F? GNF?.F' �NFH7.GFg' GNF?.F'  7'&طH �/?.�/NFF. /NGNF?. G>F. 

Abstract 

      This study aims to define "e-learning and distance learning systems", especially 

after the occurrence of frequent crises in the global community such as COVID, 

concurrent with the development of technology in the field of education. 

However, the e -learning and distance learning systems are two different 

experiences, both of which make the educational process easier, especially for 

parents or for people who work full-time, and both have low costs. On the other 

hand, there are many fundamental differences between the two systems, so what 

are these differences? What are the advantages and disadvantages of each 

system? There is also a clear difference between distance learning and e-learning, 

as e-learning is a method of learning, while distance learning is a way to attend 

lectures without the need to move to the lecture hall. The researcher will use the 

descriptive approach to answer the posited research hypotheses to identify the 

relationship between distance education and e-learning. The researcher will focus 

on the theoretical framework of the study, clarify its objectives, the scientific 

methods used, and the previous studies referenced that contribute to his 

deepening in the study of all aspects related to the problem in question. The 
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researcher will also extract and discuss the results of the research then 

references. 

Keywords: E-Learning ,Distance Learning Systems. 

 /G/FG 

/H// /?. /7'. /G7.H /?. F? GF?.F'H NFH7.GFg' GNF?.F' NG'>F. GN7?.F' OF' /7'7/F' G6G G/G. ' 7N/GF
 �GNF?.F' H'.G 'GFGH 0g'.GF' ?NG. NG F&'GF' N.NFNFG.F' 7N7.F' 'GFG NGF'?F' ?G..GF' NG 0'G8g' FG

 /NGNG 7NG8 GF6GH91  .O7.g' 0'G8g' FG 'G7N>H /FNN7 /7.GF /7'7/F' GFH' P6F' )'FH7NG 7H7NG(
GF..G H'..7.. /?. F? GF?.F'H NFH7.GFg' GNF?.F' NG'>F H' g'GF' 7'FF' FG 7N/GF' G7/SN g /FH �H'. H7

 H' 'GG �FG'G G'H/. HNFG?N FN6F' 7'.6gF H' ''.fF /7'. FG7' /NGNF?.F' /NFG?F' Hg?.N 'GGgGG �'GGFN.
 G6G NG 'GG �FNG'>FF' FN. /N7GN.F' 0'Gg..g' FG /N/?F' G'FG F.'FGF' NG FGF ./6G.FG GGNF'G. 'GGgG

G 'GH �0'Gg..g'�G'>F FG (NN?H 0'6NG 

 :/N.N7'. /6.F( NG7FNNF' 7N7F. /77N0220 �UNESCO N.N7'.F' 7N7.F' 6.NGH ?&'7 F7F7. NG )
 FG6.N P6F' NGN>F.F' 'G.0NGF /F/7G FGFH �F/'7G /?.7'. 7G /?. F? GF?.F' H'. FN.N /N/ ./?. F? GF?.FF

:N.f' NG F/'7GF' GF. F/G..H �0g'7.gF 'FN?G '?NF 

• ( /F7'7GF' /G>F'Systems Correspondence:)  .F'8gH 76? ?7'.F' H7FF' /N'GF 6FG 07G8 N.F'
 N.F' /./'7GF' 0'/'67g'H /?N.7GF' /'NGF' OF? /G>Fg' GF. /G.?.H ./NG'FF' /g.F' FG 7N/GF' NG //N.NG

77 FN. F7'N.F' /FN7H P/'?F' /N7.F' HNGNH ./N77.H /N?G7 F&'7H FG6.. /FF?.F' /NFG?F' NG GF?G FG /NGN
.GF?.GH 

 •( NGNF?.F' NN/'7F'H HNN6GF.F' /G>F'Systems Radio & TV Educational:)  0'NFF. G/..7.H
 N7.F' HNN6GF.F'H /N&'6GF' 0'7/GF' H' .Ng.'7F' F/G ///?.GCable ((TV  F7'N.FF /FN7NG NN/'7F'H

F.7GF' H' /76'.GF' /N/F' 0'76'/GF' GN/F.H./ 

 •( ///?.GF' 7'&طNF' /G>F'Systems Multimedia NN/NGF' /776'H 0'N7g'H 7N7FF' FG6..H :)
 H7G F.F FG 'GNG 7N7/.F' G/FN /N/ /G>Fg' G6G //N.GGF' 0'?G'.F' G/..7. 'G '.F'>H ./N.N7'/F' /'NGF'H

.0'77..F' /?NF.G FG? 

 •( .F7.Fg' OF? /6G.7GF' /G>Fg'Systems based-Internet:)  /FG6.G 'GNG /NGNF?.F' /'NGF' HNG.H
 /NF'GG' 7G'N. ?G (N7'/F' 8'G. /7'7N. /'7Gg' OF' FF.F. /NFH7.GF' /FN77. /6G.GH ///?.GF' 7'&طNFF
 GF?GF' FN. F?'G.F' 7NGN. /G>Fg' GF. Hg. FG FGGNH ./NFH7.GFg' 0'..GGF'H 0'F'N.F' /?'NF OF' HN7NF'

/G. FG GF?.GF'H ( /FG'6.G /FN77. ''N7 O7.' /G. FG G&gG8H GF?.GF' FN.HSynchronous Hg. FG )
(/FG'6.G 7N> H' NN/NGF' 0'7G.&GH ///'/GF' .G'7.Asynchronous 0'N/.FGH NFH7.GFg' /N7.F' G'/..7'. )

.7'N/F' 

G.7G /?NF.G /NGNF?. 0'77&G 7NG8 NG 'G7G0 F.'7F' /G>Fg' FG G'>F FG GG'7 /FHGG .GFN.7. FG //N '
 /NGNF?.F' 0'77&GF' FG //N/. ?'NF' 7NG8 OF? FG? 0'GNF?GFF ?N77F' FG/.F'H .F7.FgF F&'GF' 7'6.Fg' H'

( 00NGFF' /N/'/' 0'77&GF'. G7?. N.F' NGH 7N&7 FG6. 'N.NFNFG.F' OF? /G.?. N.F'Mode Single .)
H .//N/NF' 'G.NFN&7G NG /?. F? GF?.F' HNGN /N/ /N6'7.Gg' 0'?G'.F'. 'GFG 7N7.GF' ?NFFF 7'6N
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(Universities Virtual( N&'F/F' 00NGFF' 0'0 /NGNF?.F' 0'77&GF' G'FGH .)Mode Dual P6F'H )
./?. F? GF?.F'H P/NFF.F' FN?NFF' gG FG6.N 

 G.'FNGGH //.F'. P7>FF' 7'7g' 

:HHg' G7FF' :P7>FF' 7'7g' 

F' 0'?N6NGF' OF? PN./N �//.F' /FG6GH �/7'7/F' 00NGFH �/7'7/F' G'/G'H �/7'7/F' /NGG' :/NF'.
 :/7'7/F' 0'/F77G OF? PN./N 'GG .O7.g' 0'?N6NGF' FG 'G7N>H FN7/.F'H �/?. F? GF?.F' :FG6.H

.N7'7/F' 

P7>FF' 7'7g' F' H' NGF?F' //.F' .GFG NG 'GFNH/. G.N N.F' /N7>FF' 0'/G7F' /?NG.G F? /7'.?7 /F'7
 �0'/F77GF'H �/7'7/F' NG /G/..7GF' /NGF?F' .G'FGF'H �'GG'/G'H /7'7/F' /NGG' NG GF0 F/G.NH �/NGF?F'
 GG7S. /F.'7 0'7'7/ FG NGF?F' //'.F' H' ..'GF' G. FN?.7N 'GH �//'.F' .F'. FG />'7GF' 0'N67GF'H

.F' ?N6NG /FG6GF'. /FF?.GF' .F'N.F' ?NG. /7'7/ NG GFG?. NG.// 

 :/7'7/F' /NGG' GF?.GF' H'F.F' FG g/. GFG? H' G.G'F' ?FNG NG GF?.GF' OF' /G7?GF' FFFF /?. F? GNF?.F'. /7FN
 GF?GF' F? g7GFG H' O'/N?. GF?.GF' HNGN /N/ �/GF..G /NFF. .NF'7'H 7'&طH 7.? /NGNF?.F' /77&GF' OF'

FG FG FN. /N.GF' 'FG F.' FG 'N.NFNFG.F' G/..7.H  GNF?.F' F/GNH .76'.GF' H'7.g' NG'/N 'G. FNG77F'
 0'G.F' 'GF6.. N.F' O7.GF' 0'/NG.GF' FG G>7F' OF?H �7>7F' 6FG /N7.6F' FNNG.H /G7?GF' ''F. GG' //'
 'FH7NG 7H7N'G //&'. ..7. 'N7N6/ GF0 H'GG' F? GF'?F' 'GNG 6.? N.F' 0'>/FF' O//' ..' /NGNF?.F'

G .FN/.G /..7GF' 7F.? G67GF 'NFG GF0 HN/. H' OF' �/N'/.F' NG /FN?G 0'8'7F./' FG6 'G6NGF.F طF7.F' F
..F7.Fg' /G.F6 

 :/7'7/F' G'/G':'GG FNN7N&7 FNG/G FNF/. OF' /7'7/F' O?7. 

9- ./?. F? GNF?.F' /NGG' OF? G7?.F' 
0- ./N/N?7F' /NGNF?.F' G>FF' NG .NF'7g' G6G F/G FN.7. H'G' 

     G G/GN FG'N?F' 7/' /G7?G OF' N7'7' FG6. //.F' '6 NG P/&. N.F' //N/.F' 'N.NFNFG.F' /NFF.F'
 //'N8  /''GGF' /NFN7/.F'H /NGF?F' G6GF' GF6G .6N6?F' /.? GFGF' /?G'. (g7 GGH /NG.7GF' O/F O/G F?

 NG 'N.NFNFG.F' /7/F.GF' /GNF?GF' FN7N. H77H /NGNF?.F' //'GF' ''N./'. GNF7 FG6. /?. F? 'NFH7 /N/
 .P/NFF.F' F?'G.F' 7N6/F' .F'.F' FN/. HNGN 

:/?. F? GF?.F' G'>F. /7'.F' G'/Gg' GG' FGH 

  FNF/. NG GG'7N FG6. (g7F'H FNGF?GFF /NF?'G. /&N. 7NN7. NG /N.NFNFG.F' 0'NFF.F' OF? /'G.?g'
.GF?.F' 7/'7G ?NF. G'/G' 

 F' F&'7NF' OF? /'G.?g' NG //?'7GF'H .(g7F'H GF?GF' FN. F7'N.FF G'>F 7NN7. NG //N//F' /N.NFNFG.
./NFH7.GF' H'7.' 0'NFF Hg. FG /G/'GF' 0'6F'FGF' /NGF. 

  G'>F 7NN7. NG //N//F' 'N.NFNFG.F' ?G FG'?.F' NG (g7F'H FNGF?GF' 0'7'GG 7NN7. G'/G' FNF/.
.GF?.F' 
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  P/7.F' /.'N.F' OF' /.'/F' G/? //' '6G 7..?NH �GF?.F' /NGF? G..F //'H H'GG NG (g7F'H FNGF?GFF
.G'>FFF /N7N&7F' G'/Gg' 

  OF? HN7/F' OF? /'G.?g' Hg. FG GGN/F GF?.F' /NFG? 7NN7.F /N7'7g' 0'7'GGF' (g7F' ('7G'
./N.NFNFG.F' 0'NFF.F' 7.? 0'GNF?GF' 

  7H/ /NGF. /N/.F' GF?.F' G'>F G'/G' GG' FG Hg. FG GF0H .GF?.F' /NFG? NG .F'7F'H GF?GF' FG FG
.//N//F' 'N.NFNFG.F' /.G'NG 

 .0'GNF?GFF /N/H 7/7GG GF?GF'. ''G.Gg' G/?F (g7F' 7NGG. H'G& ?N7N. G'>FF' G'/G' FG H' 'GG 
 F' /'?'7GH /N7G?F' /&GF' ?G .7'F.N 'G. 0'GNF?GF' GN/F. /NF'GG' /N/.F' G'>FF' G'/G' FGH' 0'FH7G /N/7GF

.(g7FF 
:/7'7/F' 00NGF  /NGNF?.F' /NFG?FF GNNF. /7'G.7' GF' OF? /?. F? GNF?.F' F? /F'..7' 00NGF GN7?. FGGN

.N6'7.Gg' GNF?.F' ?G //N//F' 0'NFF.F' .G/H .G'7.F'H 0'H/g' /N/ FG GF0H �/N6'7.Gg' F' H' F? GNF?.
.F' F&'7NF' //' 0'. '6G 'FGNN NG /?. '6F .'FH7NG 7H7NG //&'. 7'6.F' /?. O '7N7.H O '?NN6 7/Gg' /NGNF?

 F? GNF?.F' HN/ H'N..7' /F&7' OF? PN./N 00NGF FG? FG /. g H'G /7/GF' G6G. (NF7g' '6G 7'6.F' ?G
/NGG' 7/Gg' FG'?F' 7..?NH ./N/.F' NGNF?.F' G'>FF' '6G NG OgN/?. .F7.. N.F' 7N7FF' F? G6GFF /?. G N

 NG GG'7. N.F'H �NFH7.GFg' GNF?.F' F? '67F' O/G 7NF. 0'F'N..7' G'/..7' NG /?. F? GNF?.F' 7'7G.7'
.GNF?.F' //N. //'N8 

:/?. F? GF?.F' F? /F'..7' G'/G' GG' FG GF' O '6N' HNFF' 'FFGGN GF'G �'F7G0 'GF /G'6' 

 ./NF6FGF' 0'..'NF' 8'.F' /NFG? GNNF. 
 FNG7 O/G GNNF..77/F'. FF?.. N.F' 0'GNF?GF' OF' HN7NF' /.N?7 H' / 
 .GF?.F'. ?'.G.7g' OF? O '6N'H �G'G.Gg'H 6NG/.F' OF? GNF?.F' NG /FN77F' G6G 7N/'. GNNF. 
 .O 'NFH7.GF' 0'7'...g' ''7.' /NFG? /'.F O/G F? G6GF' 
 g7F' F?'G. /NGNGH �O 'NFH7.GF' GNF?.F' NG FN77/GF' /'.F O/G GNNF..GG?G ( 

 F? GNF?.F' F? /F'..7' 00NGF H'G ''N7 /F'..7' 00NGF GNG7. O/F 'G7N>H N/'NFF' G6G /N7>. Hg. FG
 /?.pdf  GF?.F' /F'..7' H'doc FG /N.7GF' .&'.FFF HN7NF' G.N NG /NFG?F' G6G. P'7F' ''/.' FGGN GF'G �

.NFH7.GFg' GNF?.F' 

F?( GNF?.F' F? /F'..7' 00NGF ?'NF' :NFH7.GFg' )/?. 

 O/G F? //6'H /7N7 GF6. FG6.. O./ /GF..G /&'76 //g/ ?G /?. F? GNF?.F' F? /F'..7' /G7'6G G.N
 /F'..7' /F&7' GNG ?6H G.N 'G. 7'. /F'..7' ?NF //N76 FGFH '6G ./NGNF?.F' /G>Fg' FG ?NFF' '6G /NF'?G

 :NGH /?. F? GNF?.F' HN/ 

G ''6?' /F'..7' 00NGF:7N7/.F' /&N  /NF'?G FG //. N.F'H 7 U7/GF' G.'N. N.F' FG'6GF' 7GF.H G'6G.7g
 ./?. F? GF?.F' 

:/?. F? GNF?.F' F? (g7F' '67 F? /F'..7' 00NGF  GNF?.F' 0'N.'.N' FG //'G.7' 7/Gg' /&GF' GG (g7F' Hg
F? /F'..7' 00NGF ?6H G. /FG �G.'N.F7 FG O'7 U76. 7/Gg'H �/?. F? .GG. 7'. /?. F? GNF?.F' 

:7Gg' NFNF /?. F? GNF?.F' F? /F'..7' 00NGF  �7NGg' ''NFHg /?. F? GNF?.F' F? /F'..7' 00NGF 6NG.. G.N
 GGN7?N /N/ .GG.'GG'H GG&'.& 7>F /G.H FG (g7F' 0'NGNF7 OF? NFH7.GFg' GNF?.F' 7'G?F' /7'7/ G/G.
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'/.'H 7N.?.FF //'7G /F'..7g' '6G FG 'GFNG.'NN N.F' FG'6GF' F? /'7Gg'H �/?. F? GNF?.F' NG GGN'7 '
.O '?NN6 00'GFF' 7/G' FGH �GFg. 

 FG( H7>.7. 0'NFG?F'H .FNF' FG 7N/GF' N?/.7N GF0 Hg O'7>FH2-90  /F'?.7g' G. /FG FFg' OF? )7G6
. /N/ 6N6?F' /.? GFGF' /?G'.. )NFH7.GFg'( /?. F? GNF?.F' G'>F.H NFH7.GFg' GF?.F' //'G? .F6G GNF?.F'

.77..G FG6. /7'7/F' 'GFNG6. NG .>7F N.F' 0'GNF?GF' 6?.. 'F./'G'. 0'GNF?GF' /7'/' GF6GH /?. F? 
 G7H 'GFg. FG G.NH NGF?F' //.F' NG 0'7'7/F' ?'NF' GG' NGH /NG7NF' 0'7'7/F' FG /7'7/F' 7..?.H

 G//.. /FF?.GF' /NGF?F' /FG6GF' /F/F'. G7.. N.F' .&'.FF' FG /?NG.G 0'.F.7' G.N G/ FGH �'GFNF/.. G'NFF'H
 /N//.. G. /7'.F' /NG7NF' 0'7'7/F' '/.. .//'.F' G.'N. N.F' 0gG6GF' /G'G F/ OF? FG?F' NF'.F'.H

'. G/ FGH �/FG6GF'. /7'.F' 0g('7.F' /G'G />'N7. //'.F' '/.N G/ FGH 'OFNF/ 'O/N//. /FG6GF'. /F/7G N
 //N76F' 7'N..' OF? 7H/F' N.'N GF0 /?. �/7'7/F' /FG6GF NFHg' F/F' /.'/G. 7..?. N.F' 0'N67GF' />'N7

./7'7/F' .&'.F OF? HN7/F' ' O7N.'H NGF?F' //.F' 0'H/' GF6GH /G/G.7GF' 

:/NG7NF' /7'7/F' 0'6NGG GG' 

 ./N?F'NF' 
 .0'GNF?GF' ?G. NG /F/F' 
 6G F/ NG /GG'7GF'./7'7/F' 0gG 
 ./7'7/F'. /7'.F' 0'N67GF' ?6H 

://.F' /FG6G  /?N GFG �/GFGGF'. NF'?F' GNF?.F' /H77 GF..GF O '.F7G )NFH7.GFg'( /?. F? GF?.F' O/6'
 �GNF?.F' H'.G NG /N7'6/F' 0'N7?GF' FG G.6F' '6G F8 NG /N/NFF.F' GNF?.F' F&'7NF HNG7F' HN.FGF' FG

FGF' /?G'. H' /N/H 7H/F .F7G /F O 'NGF'? /6NG.GF' 0'?G'.F' G'7G @NF.F 'GN?7 F8 NGH 6N6?F' /.? G
 G7NN7.H GF 7N7'.F' OF? /?G'.F' .77/ /FG '6F ./NGNF?.F' /NFG?F' NG /N?NF /FFF FNF/. NG NFH7.GFg' GF?.F'

F' NG /?. F? GNF?.F' H'.G NG F.7F' .7F 'GF HNGN H'. /7N/. 77&GF' /?G'. .F'GGN.7?F' /GFGG /
./N/N?7F' 

 NG'7>.F' /'/.Gg' F>G NFH7.GFg' GF?.F' 0'G/.. /NF?G /?. F? GNF?.F'H NFH7.GFg' GF?.F' //'G? .F'G 'GFH
 /NGNG //&'. O '6N' 'GFGH O7.g' ('.7g' FG /N/?F'H H'G7F' //? //'N8H /GFGGFF91  /FG GF'?F'. .F/' N.F'

OF? HN7/FF //N// 0'N7..H .?7  )/?. F? GNF?.F'( NFH7.GFg' GF?.F' H'.G NG /NGF'?F' 0'/..7GF' ///'
 GNF. N.F' /?G'.F' /F'77 FG6 ?G..GF' /'7G' FN. GF?F' 76F NG //'N7F' FNF/. NG 0'NFF.F' G6G FG //'G.7g'H

GF?.F' //'G?. /F'?.7g' G. /FG '6FH ./&'7 N//.H NGF?H NG'F/ 6NG. 7.? ?G..GF' /G/. OF? Fg' NFH7.G
 'F.7'7/ 'G.FH'F. N.F' //.F' /FG6G F? /.'.gF 'G?6H G. G.F' /F&7gF 0'.'.' OF? HN7/FF /?. F? GNF?.F'H

:'GFGH G6G 

     ." /?. F? GNF?.F'H NFH7.GFg' GF?.F' " NG /?G'.F' 7'6F /N'/. 
 ./7N&7F' 'G?H7GH /?G'.F' NG G'>FF' '6G G/F. N.F' 0'NFGF' 
 (g7F' //?  .G.G'7. FG HH/NG.7NH G'>FF' '6G NG HN77/N FN6F' 0'.F'7F'H 
 .FN7F.F' FG G'>FF' '6G NG 77/. N.F' /N7G?F' F/'7GF' 
 .FN77'/FF G'>FF' 'GG/FN N.F' .G'7.F' 
  .FN77'/FF /NGF?F' //'GF' FN7N.H /'/?g .G'F7.F' NG /G/..7GF' /NFF.F' 
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 HNG7'6N FN6FF' 7N7/.F' /&NG ''6?' //? .G'>FF' '6G NG 
 ."//?'7GF' /&NGF' " .G'F7.F' '6G NG HNG7'6N FNFF' FNFG'?F' //? 
 .G'>FF' GN/F. 'G. 7'FG N.F' /G76GF' /G.F' 
 .G'>FF' '6G (g7 'GFG /NG.7NH /GFGGF' NG G'>FF' 'GG/.N N.F' F7'FGF' 
 ..G'F7.F'. G.7'7/ NG .F'7F' 'G?G/N N.F' /NNF7F' /N7'7/F' GN77F' 
 //?   .G.N7'. O./ G'>FF' '6G FN.7. 6FG 0'.F'7F'H (g7F' FG FN.N7.F' 
  /NGF.F'H �FG?F' HN7 0'.'N./'H �.F'7F' /.'/F N.FG G'>FF' GG/FN P6F' N7'7/F'H NGF?F' .G'F7.F'

./N?G..GF' 
  .Hf' O./H GFN.7. 6FG G'>FF' FG FN.N7.F' //? 
 F. N.F' /7'.F'H /NGNG/F' 0'NFGF'H 0'?G'.F' 6N6?F' /.? GFGF' /?G'. ?FNGH /GFGGF' NG .G'F7.F' '6G G/

.'GFG 
  H7GF' 'GH �/?G'.F' GGG/F. //'H G'>F 'GGF' G' NFH7.GFg' GNF?.F'H �/?. F? GNF?.F' :FNG'>F /.NN FG

.'GGFN. 
:/7'7/F' 0'/F77G  //.F' FG FNN7N&7 FN?N6NG OF? P7>FF' .F'.F' FG /7'7/F' 0'/F77G FG.6.

'GGH.N7'7/F' FN7/.F'H �/?. F? GF?.F' : 

:/?. F? GNF?.F' :'gH'  0'H7 OF? //N//F' H'7.g'H /_N.'GNF?GF' 0'NFF.F' NG ?7'7.GF' 7 _N7.F' /?'7
 /_NF'?G 7/G' �//N/. GNF7 8H7.H �/?S. F? GNF?.F' H'G6' /''GG //'N8 OF' O/' 'GG �/_NGNF?.F' 'G.'G'/..7'

 /.7'FG 0N77H �'GFG FN/.G /?S. F? GNF?.F' FN. /F7G.F' �'/.GF' /N/ FG �FGGN 0' ."0'NFFF' / TU/?. SG" GNF?.F'
 OF? HN7/F' H' /_NGNF?. /F/7G H'GG' /?S. F? GNF?.FF .G'F7.. H'/.Fg' OF? ..7.N /N/( P/NFF.F' GNF?.FF

 GNF?.F'" H'N7 NG P/NFF.F' GNF?.FF F UGGGG /?S. F? GNF?.F' FN.H �)FG&GNF. P6F' �"0'NFFF' / TU/?. SG H'G6' GNG G
./_NG'>FF' /_NGNF?.F' 0'7_7& SGF' NG GNF?.F' HN/ /7NG6 NG /?S. F? GNF?.F' FG 

 GNF?.F' /GN>FG NG �FNNG'F.GH �FNN7GN. FN77F? �/_NGNF?.F' 0'NFFF' //?.H �/?S. F? GNF?.F' /.7' /FH
' GH7?GH .//N//F' 0'?G..GF' NG /FG'G.GF' 0gG6GH 7N7F G.H' NF'?N /NG'FF' H'/F.F' NG GNF?.F' F7F H

 OF? ?FNH .'G.G.'NG NG GG'7N H' FGGN �0'NFFF' / TU/?. SG GNF?.F' H'N7 NG /7'. �/?S. F? GNF?.F' H' 7G>N
gH .7FGF' H' �NF'GGF' /?.F' H' ?NFF' ..7. P/NFF.F' GNF?.F' FG /'?..7g' 0gG6G G6G 7N7FF' /G&'F 7'7 

.G_/F.F'H /_NGF.F' 0'N6.FGH GNF?.F' FN. /Fg?F' G?6H �GNF?.F' /_N?NF 8'G.F' /NGG' GF0 F? FFN 
 GNF?.F' FG '7'GF' ..FS. H' FGGN �/NG'FF' H'/F.F' NG GNF?.FF G'?F' H'N7F' 0'G7H �GNF?.F' F7F 0gG6G H' 7N>

 �/NH7. 'GF 7ط.N GF '0' /''GGF' /FNFFH /GN6G /?S. F? Hg>.7g' H'G GF6FH ./NG'GF' 0'NF'GGg' 'GF 7GN.H
 7NF 'N//. F/GN �0'NFFF' / TU/?. SG GNF?.F'H �/?S. F? GNF?.F' NG //N//F' 0g'7.g'H /_N.'GNF?GF' 0'NFF.FF ?.'FF'

.FNGF'. 

/?. F? GNF?.F' GNGGGF FG'6.GF' /N.NF' 7'7.6' G/? OF? /?S. F? GNF?.F' GNFN �'/.GF' /N/ : TUF?. SGF GTUF? SGF' ?G G
 /7H76F' '6F. G/ FGH .7.f' G77F' ?G 76'.GF' FG'?.F' /7.. GTUF?. SGF'H GTUF? SGF' gG /FGN '6G.H .G7GF ?FNGF' NG
 /?S. F? GNF?.F' FUGGN 'GG ./_NGN>F.H /_N76.H /NFF. .F'N. G6G /7'7NFFH .طN7H GTUF?. SGF'H GTUF? SGF' FN. GNFN Hg

GTUF?. SGF'  FNGTUF? SGF' ''FFF 'GF7 //_// SGH /G>.FG HH'/.. /NF.F' HH/ �GGH78 ?G .7'F.N 'G. G_F?.F' .FH 7'N..' FG
 .GNNF.F' 0'7'7.6' ''F/.7'. 

 FGFH ./?S. F? GNF?.F' H'G6' FG /7/G NG P/NFF.F' OF?GF'. ''F7FF' ('N> OF? �/N'GFF' NG �GF0 FG PN7FNH
G F7F GNFN H' FGGN g GF0 F? GTUF?. SGF'H GTUF? SGF' FN. �H/'..GH �ONF F7'N. ('N> NG /?S. F? GNF?.F' FG H'_?
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 '6G ('N> _H' 0' ./GR/..7SGF' H'7.g' 7'&طHH /NFF.F'. 'G./ G_NG.N �/?.F' OF? ''F7F FN. O '6N' F6GNH �/?.
'7GF'. GNF?.F' FG "//N//" /7N7 OF' /?S. F? GNF?.F' 7NG/. OF?N F7'N.F'F.7GF' 77/F' Hg. FG /F7 F

.GTUF?. SGFF 

/?. F? GNF?.F' 7N7. /G/.F' H'G طN7NF' H' P' �/F7'7GF'. GNF?.F' NF?N /?S. F? GNF?.F' H'G �/N'/.F' NG :
 GNF?.F' NG FG?.7. N.F' 0'NFF.F' /.?. FGFH .GTUF? SGF'H GTUF?. SGF' FN. �/.N.GG H' �/?N.7G /'NG FFF. N.F' /_N/N7.F'

 F? 7'GFg'G //N//F' H'7.g' 7'&طHH .N7'N/F' 0'FN.7. FG /7N.G /?NG.G FG6.F 'NF'/ ?7.. /?S.
 Hg. FG( /_N7/F' /7..F'H �/G7/F'H �/7N7F'H �7FF' FFF F.7 'NF'/ .N7'N/F' 0'FN.7. 7GN.G ./_N?'F7F'

' 7/F' G7GNN 'G 'F'N/' 87.. H'7.gF .NF'7'G )"/N7G'>F' /FNF/F'" .NF'7'7N7/.F' 0'?'F NG FNGTUF? SGF 
 �/7N7H '.N7 �N?'0g' /.F' FN7N.H 'NG.'G H'7.g' /_N?'F7F' 7'GFg' G'/..7'. Hf' FGGNH ./N/'?F'

./GFGG /N67' /_N7'7' /NF. 0'G.6 HH/ /N&'F ?F'NGF 
.. H' 'N?N.7 H'G �/_N76.F' 0'?G..GF' NG /_N7'7' /GN8H G'? G.N. GNF?.F' F/GN /N/G6' 7N> G.N. GNF?.F' H'G

 �H'7.g' 0'NFF. OF? 7'. G.N. /?S. F? GNF?.F' /G.?N /N/H .NF'F.F' 7 _N7.F' /?'7. ?G �7 _N7..H �G'?
 0'G.6 7 _N7.G ./?S. F? GNF?.F' FG GF /.7'FGF' H'G6g' @H6.F 0'NFF.F' G6G NG 7 _N7.F' FG 7N7 FG /UGG

' 7.? /F7'7GF'. GNF?.F' ..F' /N7.F' NN/'7F' G'/..7' OF' N?'0g' /.F' '/. O/'H ./.N.GGF'H /?N.7GF' /'NGF
 Hg. FG GNF?.F' NG G'? FG6. 0'N.N7F' 7H/ /'/8' /_NFH7.GFg'H /N&'.7GGF' 0'?'F7F' G/F..H .GNF?.F' NG

?'G7 �NGNF?.F' /.F' H'G6' /NGG' 0/'/8'H .NN/NGF' Gg.H �HNN6GF.F' 7G8 G/ �FN.7.F' /6G.'7H O ' ?G �/N(
 0'FN.7. ./.7' �.N7'N/F' 0'G.6H /_N7.6F' .N7'N/F' 7'6.F'.H ./_N?'F7F' 7'GFg' H'G?.7' ?NN6
 G.H OF?H �/_NF'?G 'G7/G'H �/?S. F? GNF?.F' F&'7H GG' FG �F?'G.F' OF? /G&'FF' GF. /7'. �.N7'N/F'

.N.'6F' G_F?.F' H'/NG NG 7N7.F' 
' ///.GF' 0'NgNF' NG 0'NFN76?F' NG "NGNF?.F' NN/'7F'" 7N.'7. OFH' ./FG �H'/GF' FN.7 OF? �/NGN7Gg

( G'? NG NGNF?.F' NFNN6GF.F' /.F' '/.H �NF'/F' H7FF' FG OFHg'9152 �GG' 'G.7H �OFH' '6F. GFH .)
( G'? NG g' //N.GGF' 0'?G'.F'9199?.F' NG .N7'N/F' 0'G.6 G'/..7' '/.H .'NF'7N7. NG )?.F'H GNF NG GF

 /G.6 H'G?.7' /77G /NGN7Gg' 0'?G'.FF "/NGNFF' GF?F' /7_7& SG" 07GH 'G/F? /NGN7Gg' ///.GF' 0'NgNF'
 NG /N.N7'/F' 7'&طNF' H'G?.7' 7'6.F' '/. �0'NFN?7.F' NG P' �GF0 g.H .0'NFNF'G/F' G7.FG NG .F7.Fg'

' OGH FG?F' FG'G' OGH �N?G'.F' F.F GNF?.F'.0NN.F 
/?. F? GNF?.F' 0'.F7.G 7/G' /NFF. 7'&طH /_// SG NGNF?. G/G FGF ?F'NF' OGH �/?S. F? GNF?.F' FG ?NF FGF :

 /.G7GF' /'//g' ?G FG'?.F' NG H'_?G HNN6GF.F'H �H'N.F' 6/6 OF? /?'7N NN/'7F'G �'G7N> FG /.7'FG
7'7G.F' F? /G.'FF' 0'7'GGF' ('7.G' .7'F. .N7'N/F'H  /N/.F' H/. �/.7'FGF'.H( F?'G.F'H /77'GGF'H

 �/NFF.F' 7'&طNF' //?. H'G GF6FH .)/7..F' 7'7G.F P7GN.F' 7H/F' OF? F.g' /FNN7 /7G'6F' H UNG. NG //N//F'
/ '7NF' G'/..7' G_NG.N GF6G ./_NGNF?.F' /_NFG?F' ''7/g ./7' g'.G 7GNN �0'NFFF'&ط  TU/?. SG GNF?.F' H'N7 NG

.Hg>.7g' /''GG H' /_N?NFF' H' �7G'N.F' /N/ FG ''N7 �GNG GNF. P6F' /_// SGF' ?G..GF' GH7>. /NFF.F' 

 :FN.N7'7' FN.8N/FG OF' 'FG /7'6g' 7/..H N.7FF' 6NG7.F'H /GF..GF' /?S. F? GNF?.F' H'G6' H'G?.7' H'
 /G&'FF' /NFF.F' /FNG6.F'. FG7 �?G..G P' NG �'GFG P' OF? /NF.F' GF0 NG 'G. �/N?G..GF' 'G.'GNFG.H GNG

./_NGN>F.F'H /_N7'7g' 
 /7/&GF'H �0'G.6F'H .N7'N/F' G'/..7'. /_NF?'G.F' GF. �/?S. F? GNF?.F' FG /_NF'?G 7/Gg' H'G6g' G'/..7' H'

NG H'G6g' G6G H'H ./G TU/F. SGF' 0'?G..GF' NG O./ 'N.7F /N// �GNF?.F' /_N?NF NG g' G7GF .FNF' NG 7/G
 G6GF /7.'.G /F.F.7G /NG'FF' H'/F.F'H .O7.g' NG /GFGG /N./. OF.F /.'/ 7/Gg'H �/GFG. OF?g'H O 'NFF. /G'/G
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 F7'FGF' NG H''6.. �/NFFg g' 'GF F_7N.F' �/FG'7F' 7NGg' 0'N7.G FGH �FGGN FF G/ FGH 0'NF'GGg'
.7FGg' 

'7.g' F&'7H 7G'N. FFNH HNGNF.F'( 'GFG/ ?'G.7'H �H'7.g' /FN7H //'// ?G /NG'FF' H'/F.F' NG //N//F' H
 /7'.?.H .).F7.Fg'H 7G'GF'H HNGNF.F'( /GFGG /_N7'7' /NF.F 'G..'/ O/GH ).F7.Fg'H .N7'N/F'H 7G'GF'H

H' ('. FGH �/?S. F? GNF?.F' NG 'G.NF'?G 0/'8 'GFG H'7.g' F&'7H 7G'N. FFN �O7.'?.F' NG �OF N.'6F' G_F
 /N7.F' H'8'GG �'GNF? /'G.?g' H'GG' O/G FGFH �/N.NF' /7.G 7NF GGGF' H' />/gG F_N?.N GF6G ./?. F?
 FG /7 TU7G. SGF' H'7?g' FFF.H �/FH/F' GNG? OF' �/?77. GFN7H F? GNG'F �GFN7H HNG6G 7N> P/'?F'

/F. NG �/NF'.F' H'7.g' F&'7H FG //'G.7g' FG :F/G 7NG' 7'/. 'FGH ./F?' O./ /F'7G /_N?NFF'H ./NG'F QH'
 �0'G.6F' NG F_.7S. 0'GNF?GF' FFF .NF'7' P'H �/N&N6 G'NF' H' /_N/NFF. /N7'/F "0g.'G" G.'NGF' F7.
 F&'77F' OF> /.7/ G/ FGH �0'G.6F' 7.? 'GFFF /?77 O/GH 0'GNF?GF' FFF /F'7 HH7GF' G6G ///. /N/

?.F'.'GFFF FGGN N.F' /_NGNF 

 :/NG'FF' H'/F.F' NG /?O. F? GNF?.FF /.7'FG 7/Gg' /NFF.F' 7'&طNF'7G>N �/F.'7F' /6F'FGF' OF? ''F.H  H'
 NG /7'. �?7'NF' H'G?.7gF /.7'FG 7/Gg' 7'&طNF' NG �HNN6GF.F' 'GNFN �G'? G.N. 0'N.N7F'H NN/'7F'

GNF?.F' FG /'?..7g' /GH'FG H'/NG 'GFNG. �'/.GF' /N/ FG �0'NFF.F' G6G 8'.G.G .'NF'/ /NG'FF' H'/F.F' NG �
 H'/F.F' NG N?'0g' /.F' 7'6.F' H' ?F'NF'H ./GFGG /N./. /NF. 0'./. gH �'N.7F /7N.7H �7'6.Fg' /?7'H

.7g' OF' /.'/ 77&N 'G. �'?NF /7.G .F>g' OGH �/_NGNF?. 7N> ('.7g �'/. ?7.G /NG'FF'GF' G'/. G6GF H'_?
.7NNF.F'H GNF?.F' NG 7'&طNF' 

 0H/6GF' F?'G.F' ('N> NG N7'7' NGNF?. 7N7F G.H �/_N&7GF'H /?NG7GF' �/_NGNF?.F' /?'0g' ('.FN FGFH
 �/F7/ 0'GNNF. /N.H NN/'7F' H'G?.7g OFN. H' ..N N.F' /NGGg' FG /N6N �GF0 ?GH .GTUF?. SGF'H GTUF? SGF' FN.

 O./ FNGTUF?. SGF' G'76' F _G6.N P6F' "NF?'G.F' NN/'7F' GNF?." OG7N 'GF �GNF?F'H 0'N6'N7F' 0'NFH' GNF?. NG
 0'7Fg' /7.G FG g/. �N?'0g' /.F' ''F/' NG �/N?G. H' /_N/7G �0'7'6F. GGG'NF .F7 Hg. FG /?. F?

77F' G6G /.G. H' FG ?FGN 'G '/.GF' /N/ FG /.NN gH .N.F7F'GF0 FGFH .NFNN6GF.F' NGNF?.F' /.F' OF' /FN 
.NFf' F?'G.FF �FN.F'/F' '.FG NG �g'_?G gN/. GNFN g 7NFFGF' F7'N.F' FG ?NFF' 

 N?'0g' /.F' .G'7. NF'?. H' ?FG. GF '/.GF' /N/ FG /?'0gF Gg?' 'F7G0 N.F' /G'?F' 'N'6GF' H'G �GF0 HNGH
�/NG'FF' H'/F.F' NG NGNF?.F'  .FHH 0'/?GF' /FFH �FNNG.F' 7FF 'GFG //N/? 7FF G.H' �'GGNNF.. .G.G' N.F'

 O./H /.7FF /7/GF' .G'7.F' HNF6GN FN6F' FNFH&7GF' G'G.G' /FFH �FNFG'?F' .N7/. G?6H �/'.GF' /?'0g'
' 0'NFF.F' H'GG' �Hg7g' OF? �NF?. g /?'0g'. G'G.Gg'. /N7N.F' H' 7N> .FNGTUF? SGF'7'. �'7 _N7. 7/Gg /

./NG'FF' H'/F.F' NG P/NFF.F' GNF?.F' /_N?NF P/7. /FG6G /G.'NG NG 7.Gg' FGg' FG/. NGH 

 :/?O. F? GNF?.F' OF' /.'/F' /'?..7g' 0gG6G F/ NG /?S. F? GNF?.F' GG'7N H' //6. (NF7G F. �FGGN O/N'/.
 GNF?.F'. F7.N 'GNG ''N7 �P/NFF.F' GNF?.F' FGFGF'H ''7FF'H 0'F.F' /'?..7' H' �G'? G.N. N77/GF' F.F F7'

 F? GNF?.F' .NF'7' F>.7. H' �O '/FG 7'7 F. �FGGGF' FGH .OF?g' GNF?.F' F/'7G FG /7NFGF' 0'&GF'H /N&'FF'
6TUNG SGF' FGH .0'NFFF' / TU/?. SG GNF?.F' Hg. FG P/NFF.F' GNF?.F' NG /_N?NFF' P/7. //G'GG NG /?S.' /GH7?GF' 0

.7FGg' H'/F.F' NG 'GG'/..7' OF? /?'7N P6F' 7Gg' �'G.GFG. 8'G.F' NG /?S. F? GNF?.F' H'G6' 6?.F 
 7FGg'H /N&'FF' F7'FGF' NG /7'. �FNGTUF? SGF' /7/F OF? ._F>.F' NG /?S. F? GNF?.F' .NF'7' /?'7. H' FGGNH

 TUF? SGF' ON.7G. 8NGFFF /F'_?G /'/' 7GN.H 'GNG FNGTUF? SGF' FG //'G.7g' H'7F ?N7N. NG GG'7.H �7'7G.7'. FNG
 FN.6NG �/''GG. �/?S. F? GNF?.F' NF..F H' 7N> .FNGTUF? SGF' /G'? .N7/. NG H' '6FF' GNF?. NG ''N7 FN.NGNGF'
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F'" NG'F. /?'7N7 �N?'G..g' /N?7F' OF? .NFH/F' G7.?GF' OGH N?'G..g' /N?7F' OF? �FN.NG'6'. GF?
 OF7g' GNF?.F' NG OF>g' /_N?'G..g' 0'&GFF //N'6.GF' /N&'F.Fg' GF'G. OF? FN7/'FF' ''F.' FN. "/?. F? N.'6F'
 FG FNFF.F' NG /N.7GF' G.GN8H FG g/. �N?'G..g' ('7F.7g' 7N7G.F /'/' GNF?.F' /.7N /N/. �/_N?NF

./_N?'G..g' H7'NGF' 
 /NGG' /G7F' G6G ..7.H /_N?'G..g' 0'&GF' ''F.g //N//F' 0'F'F.F' 0'7G/ FG //'G.7g' H'GG' 7NGN.F /7'.

 FG ///g' H'G6g' /G'?F' /N.7?F' GNF?.F' G>F 7GN. H' �7FGF' 7'6.F' ?G /7'. �O 'G'6F 7'7 /FH .G?6g'
PN7F. �NFH/F' G7.?GF' OGH .FN7/'FF' 7N> ''F.g /?. F? N.'6F' G_F?.F' 0'F'F. ' OF? /GFN?F' /_NFG? �7'GF

 �/'77'. O/NF /'/6NH PNF �/NF7NF' /&6F.F'H GNF?.F' F7F 07'. FG �/?S. F? GNF?.F' FG �/?UFFG O7.'H /76'.G
 'N7H76 0'. G/ FGH .GNF?.F' /F'77 OF? O'7'7.' FG/N /F 'G. OF?G ?7H'. /.N7> Q0'G'F/.H Q0'>F. F UG/GH

 /?S. F? GNF?.F' G7.?G HN./.G/N.H FG'.. 'FGGG /?N GF GF'?F' /N?7 OF? G_F?.FF 'NNN/ g'.G GG7N. 
 GNF?.F' 7&'FF OGg..F �/N'/.F' 6FG �/?S. F? GNF?.F' G>F GG7S. Hg /77G 6GF. �'.N7F. 7G7F' FG '/.. 'GUFgH

H 'G./G'GG NG /GG'7GF' NG /?S. F? GNF?.F' OF? FGg' /F?FN N.F' GF. /7'. �P/NFF.F'G7'7 OF? /'?..7g' '
.G_/F.F'H /_NGF.F' 0'N6.FG ?G G'7GF'H �/_N?NFF' P/7.H �Gg?' 'F7G0 N.F' G?'NF' GF..G. 

 :/?O. F? GNF?.F' /'.F 7H76 'GF'GH �///g' 0'NFF.F' G'/..7'.H �/?S. F? GNF?.F'. 7'G.Fg' FG 7/F G'FG
NF?.F' G.'NN FN/ OF? '6G .7N/G. HH/ �/N7/7 HNF/ �7'. G.N. 0'NFFF' / TU/?. SG GNF?.F'H �/?S. F? G

 NG �G.6 7'./' OF' G6G 7'G.Fg' /F'/ P/&. H' FG /N6.F'H ./NG'FF' H'/F.F' NG /// /'/6. �//N/? 0gG6G
 H' ..N '6GGH �/FG'G.G GNF?. /GN>FG 77'F? //' NG F. �O 'N7/7 Og/ /?S. F? GNF?.F' 7NF 0' .GNF?.F' H'/NG

NF' 7>FN.O 'N.7F /N//F' H'/NGF' '6G NG /'.FF' 'F/7' H' �O'7N.G O 'N//. GFNG. GNF? G/FF H'H �G 
 /_N?NF ..F. H' FGGN /?S. F? GNF?.F' .G'7. 6?. H' OF? F&'7F �(7>F' NG �FN//'.F' 6?. G TU/FSN FN/ OF?G

H&7GFF GTUF?. SGF' FG/. /7H76 ..7. �NF'?F' GNF?.F' /7'. �GNF?.F' FG OF?'G 7/Gg' G'7.6g'H �/NF /_NF'?
 /.NN g �0'77.GF' FG G7N>H �?NG.GF' NG 7N.?.FF /NF'7GFF' 6.'N/F' ('N>H �/_NGNF?.F' /_NFG?F' NG FNGTUF?. SGFF

./_N?NFF' 7N>FG NG P/NFF.F' GNF?.F' OF? /?S. F? GNF?.F' /NF6G' / U.7N ?7'F NGF? FNF/ 
? PNF PFNF/ 7G'N.N �7G?F' OF?H .G'7. GNF'?S. 'GG OF?' ?'7FF' 0g/?G NF'?. /?S. F? GNF?.F' .G'7. H' OF

 OF' 0/' N.F'H �/?S. F? GNF?.F'. FNF/.FGF' /N.F'>F /N7'FF' GH7>F' 'N6 NG ?FN.G 7G' '6GH .P/NFF.F' GNF?.F'
'6G NG ?FN H' FGGN /?S. F? GNF?.F' H' ?F'NF'H ./N'/. P/NFF.F' GNF?.F' FG GGF'G7/F FN7/.F' FG NG 'G7G

 NG 'G.'F'?G FG 7/G' 'GNF'?N H' FGGN F. ."?'.7g'H 7'G>.7g'H FNFF.FF" /N/g/F' /N7'. �P/NFF.F' GNF?.F'
 (77.F' /GH'FG H UNG. H' ..N GF6FH .GTUF?. SGF'H GTUF? SGF' FN. //G'.F' 0'/?GF' 7طN. ..7. P/NFF.F' GNF?.F'

 7H'/G /NF'7F' /_N?NFF' H'G6H 7/G' /?S. F? GNF?.F' 7'/& H' GH7?GF'H ./?S. F? GNF?.FF طN7..F' NG /_N7'7'
 G?6. N.F' H'/F.F' NG /.N?7F' G6G /'/6.H .GNNF.F' NG .?7' NGG G/ FGH �P/NFF.F' GNF?.F' 7'/& FG O '..6.

.GNNF.F' /NG. /NF'/7G 'GNG FF.H �GNNF.F' /7GG 'GNG 
GF' /_NGNF?.F' /'NGF' 7NN7.H Hg. FG G.N H' ..N GF6F �.G7GH .?7 7G' /?S. F? GNF?.F' NG �/F'_?GF'H /FN6

 FNF'FGF'H �/GR/..7 SGF' H'7.g' 7'&طHH 0'NFF.F' OGH 0'?N6NGF' NG �''7..H FNNN.7. G6. /FG'G.G H7G
GNNF.F'H 7NN7.F' �//.F'" 00NGF NF.. OF? /_NGNF?.F' /'NGF' 0'.F' GNFN H' ..NH .GG7N>H '7GF'H "/?.

 .GFGG 7G' O '6N' NGH .7'7G.7'. 

1 :/_N76.F' /GN>FGF' . O '?NF.H O'//? /'/6.H �/?S. F? GNF?.F' NG 76.F' FG �"//N/."H �/? T UNF. SG 0'&G G7.6.
F? OF/g' //F' NG /?S. F? GNF?.F' GNFN .F'7F'H 7 TU7/ SGF' "N&'F/" /7.G FG Og/.G .0'NFFF' / TU/?. SG GNF?.F' NGO 
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 F? GTUF?. SGF' GNG FG'?.N P6F'( ?FNGF' 77NG �/?. F? GTUF?. SGH "NN/N.7g'" NG GTUF? SG H' /?. F? GTUF? SG :"/NF'/"
./7GF' GTUF?. SGFF //'.GF' 7N> /G TU/F. SGF' H'7.g' F&'7H Hg. FG /7'. �/?. F? /_NGNF?.F' /_NFG?F' .F'N.. )/?. 

//g/F' G'77g' F?'G.. H' FN?.NH  GNF?.F' NG GNF? G7'?.GF' F? GTUF?. SGF'H GTUF? SGF' 7H/ 7N>. ?G &GG FN7GG
 �G'6.Gg' Hg. FG G_F?.FF P7U7NG GFGFH �0'GNF?GF' FG O 'FN?G GGF 'FFFG 7NF &GGF' /?. F? GTUF? SGF'G .P/NFF.F'

H7G GGG6. //g/F' 'g&G 7N> O'7/G FN7.& G'FG FGF .NF7.F' /77G F7'N.F' 7.?H 'GF' 0'.F'H GNG7. //
 /_NGNF?.F' /7'/g' OGH /?S. F? GNF?.F' ?F'NG NG FNN7'/g'H FNNFGF' '/? �F.F FG GF0 OF' 'F76' 'GG �/_NGNF?.F'

.GG7N>H �/GF..GF' H'7.g' 0'G/. NG TU/F SGH �/GF..GF' 'G.'NN.7G OF? 
NNF'F.F'" P/N' NG /?S. F? GNF?.F' ?FN H' NG FGGN 77. G'FGHF.F'. FNNN.7.F' /G7?G /FFF /.N.F "F �//N//F' 0'NF

 G/GF' F? '6N? �0'/?GF'H 0'NFF.F' OF? /&'6F' 6NG7.F' NG ?NFNF' OF? GF0 PN7FNH .'G. /N/6F' GGF'..G' H'
'GNFF F.7F' F6G'H �0'.'N./g' G6G OF? G _7?.F' _H' ./?. F? FNGTUF?. SGFF /_NGNF?.F' 0'.'N./g' NGH FN7g'' 

 '6G G6F.7NH ./_NGNF?.F' /N'>F' FNF/.F 'GF F6Gg' GN8N.F' /N//.H 0'NFF.F' 7'N..' O./ F.7N H' ..N �'G.
 �/G/.F' ''F/' NGH /_N?G'.F' �FNNN.7.F' FNNG. .G'7. GN.N. /'?N H'. �7N7.F' G.H OF? �77.F' GF0 '7/

?H O 'N7>F �/?S. F? GNF?.F' NG O 'NNF O 'F _NG SG F _G6..F.O 'NFG 
3 :0'N.G7.F'H 0'/?GF'H /_N7'7g' /NF.F' . /?G.7G �'GFG NF?'G.F' O/7'. �/?S. F? GNF?.F' /GFG. H' P/6'H

 HN/. /NGN7Gg' ///.GF' 0'NgNF' NG O./ 0' .O'/H//G H'G NFH �7'6.FgF /?F'G HNG. H' FGGN /.7/ OF'
.G7.F'H 0'/?GF' 7G'N. HH/ O 'F'N/' /_NF'GF' /NNFF' GNF?.F' FG ?NFF' '6GF /G8gF' H'7.g' 0'G.6 F.'/GH 0'N

./?S. F? 
 NF?'G.F' GNF?.F' NG /FG?.7GF' 0'N.G7.F'H 0'/?GF' /7/GF ?N77F' G/'F.F' �FNN7F' O/GF' OF? /GFG.F' NG /N6NH

.F' 'GGG' FG //N//F' 0'/?GFF H'_?GF' G'/..7gF //N/? 7H76 G'FG �/GFG.F' Gg.H ./?S. F? _?GF' .N7/ H'
 GNG7 .F'. OF' //N//F' 0'/?GF' G'/..7' H('6. 7H76F' G6G 7G'N. /_FF OF? ..7.NH ./7G.7GF' /F'N7F'H
 /N7'7FH7N.F' GH78 ./. �0'N.G7.F' FG //'G.7g' /FFH �0'/?GF' 7'N.F 7Gg' F7N /FH .'G.'NF'GG' FG

'/F.F' NG /_NGNG/F' /7'/g' NG FNN6G.GF' H'GGg'H./N.7?F' H 
 GNF?.F' UH' 0' .0'NFFF' / TU/?. SG GNF?.F'H /?S. F? GNF?.F' G>F OF? /&'?F' GFN.N P7'/g'H NGN>F.F' H'N7F' OF?H

.OF7' /7'/'H 'GG' /G>F' OF' 0'./N G/ FGH �P/NFF.F' GNF?.F' FG /F?' F7F /?S. F? 
 /7'/' NG O'/NF?. /_N7'/g'H /_NGN>F.F' 0gG6GF' /'/6.H /_N77/GF' /7'/g' H' GH7?GF'H .0'NFFF' / TU/?. SG GNF?.F'

 FNG8gF' /FH7GF'H /N6G7GgF' NG /?S. F? GNF?.F' /'.F FGGN 'GFN. �/NG.F'H /N6G7GF' OF' FNG. /_N/NFF.F'
./G7.6G /N'> @NF. OF' O?7N FG'G.G F7F NG /FN'..GF' 0'F _NG SGF' FG /N/? FG'G.F 

 GNF?.F' NF.. /F?H O'/NG. 7/G' //'?F' NG NGH /_NGNF?.F' 0'/'NFF' /FH7G 7'. G.N. O '.NF7G /.7N /?S. F?
 ./_NGNF?.F' /7_7& SGF' NG 7>7g' H'N.g' FG �NF'F.F' G'N./GH /?S. F? GNF?.F' F? O '.'7.>'H �/7F7F'. O 'G7G.H

 �/?S. F? GNF?.F' HNG6G. /G_/G SGF' /N?N.F'. G'G.Gg' GF0 G6F.7NH�//N/?F' G.'F _NG SG /7'/' OF? .N7/.F'H 
 0'./. N.F' 7NGg' F _G6..H ..G'7.F' '/. F.F /GF..GF' /_NGNF?.F' /7'/g' 0'NN.7G NG /7'. �'GFN. FN7F.F'H
 "G'7.?g'" F&'7GH P/NFF.F' GNF?.F' F? /GF..G 0'._F7. SGH �/7'/g'H GN>F.F' 7'G6G NG /7'. /N'F? OF'

 0'7_7& SGF'. FNGTUF? SGFF 7N.7.F'H �FNGTUF? SGF' GNNF.H �FNGTUF?. SGF' GNNF.H �/?S. F? GNF?.F' H'/NG NG /FG'?F'
.GG.N7/.H �G/N/..H 

 O 'G'7.?' .F7. 0gG6G //? 7N/. 'FGH .G/'.F O/GF 'N7GN. O'/_// SG /?S. F? GNF?.FF N?'G..g' H'N7F' F/GNH
 .O7.' /N/'F FG //'. /G.'NGH �/N/'F FG �/_N?'G..g' /F'GGF' 8'G.F' FG /?S. F? GNF?.F' NF'?N /N'/.H

 GNF?.F' H'G6' "Gg.G'" OF? �O 'NF'G H' O 'NGN/'G' �7/FN GF FG طFG G/'.7N �"/NF'/F' /.7/F' FG" O 'GNF?. /?SN /N/
7/F' G6G NG O6Gg' /g7F' H' PNF.H ./&N7F' /?G7F' G6G /.7'/GF طN7..F' N>.FNH .P/NFF.F'NG (  H'G6
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 GF6F N7'7g' FN.7F'H .P/NFF.F' GNF?.FF 'GFG /FN/.F' GF. /7'. �/?S. F? GNF?.F' .G'7. NG /6TUNG. SGF' /_N?NFF'
 F.7 GG' //' H' /_NFG?F' /7..F' FN..H ./?S. F? GNF?.F' .G'7.. /G7'7F' NGN/'Gg' G'7.?g' G>F FN.7. NG

 SG G'7.?' NG /?S. F? GNF?.F' G'7./'.'G..F7 FN. G.G'7. N.N7.. /6TUNG. SGF' P/NFF.F' GNF?.F' 0'7_7& 
 :G'..F' NG /7N/ N6.FN /_NFH7.GFg' F?'G.F' 0'NFF. H'G?.7'. /7'. �/?S. F? GNF?.FF ?.'FF' Hg>.7g' _H'

/GN>FG NG FG'G.. H' FN?.N 'GNF' /7'6g' F.7 N.F' 0'F _NG SGF' FGG .GFG GNF?.F' NG /_NFNF/ .G �O 'NF.'/ /G>'F
 /7..F' ('7.G'H .N7..F' /7H76 ..NN P6F' 7Gg' �G&'FF' P/NFF.F' GNF?.F' F7F ?G O '6N' G>'F. NG G&.F.H

.7G.7GF' 7NN7.F'H FN77F' GNNF.F' Hg. FG /_NGG'7.F' 
:.F'7FF N7'7/F' FN7/.F' :' 'NF'/ 

 /N.'.Fg' GNG'GGF' 7/G' FG N7'7/F' FN7/.F' GNGGG /?SN P/G. 7..طNH �/N?'76F'H /N?'F7F'H /NG7?GF'H
 OF? ''FS. G/N//. FGGNH �/?G'.F' H' /7'7/F' NG HNG. .F'G ''N7 /N7'7/F' /''GGF' FG FN?G PN.7G FNF/.

 .FNGF?GF'. /7'.F' 7'7FF' 
.?N.7' NG .F'7F' /?'7N /NG7?GF' 0'7'GGF' FG /?NG.G /G'6g'. 0'7'GGF'H G7'?GF' OF? HN7/F'HG 

./.'/F' /F? 'G7G6.NH 'G>G/NH 
 7'NF F&'7H Hg. FG 'GFN.7. OF? G.7/F P/GH /77FGF' /N7'7/F' /'NGF' ('?N.7' NF? .F'7F' /7/F 7'NF
 F? g6G /GF..G 0'FH' NG G.. N.F' �/N7N7/.F'H /NNG6F' 0'F'/.Gg' FN77 F? /NGNF?.F' /77&GF' 'G.7..

./NF7GF'H /NGNNF' 0'F'/.Gg' 
G.G'  /'N/ NG O'/. /7N.G /NGG' FG GF 'GF �FN7/.F' NG O'7N.G O 'G'G.G' PN.7.F' 7GFF' GF? NG HN7..GF'

 ///?.GH /?NF.G GF?. 0'NFG? FG /NGNF?.F' /77&GF' NG ///N 'G? 0'.F NG FN7/.F'G �/NGF?F' .F'7F'
N FN7/.F'G �NFF?F' NG7?GF' G7'6F OF? H/. /GF..G GNF?H G7'?GH 0'7'GGF'FF /7GF' FF/N H' NF? NG G7G

 GF?F' FG ON.7G OF?' G7G? FG /G/F.GF' F/'7GF' O./ /FNG7F' 6FG /F7F7.GF'H /.7/FGF' G.'N/ F/'7G ?NG.
 OF? HN7/F' F.' FG 'GNF. N.F' /F/7GF' OF' /76'/F' /F/7GF' FG H'F.Fg' ?N7.7N GFg. FGG �/G7?GF' H'

( ./G7?GF'H GF?F'9) 
7/F' FN7/.F'H F/GN '6G.H �/NGNF?.F' GGG'/G' /77&GF' H' 77/GF' H' .F'7F' G/F? FF/N P6F' O/GF' :NG N7'

 'GFN.7. OF? G.7/F O/GH /77FGF' /N7'7/F' /'NGF' ('?N.7' OF? .F'7F' /7/F 7'NF N7'7/F' FN7/.F' GNGGG
/NNG6F' 0'F'/.Gg' FN77 F? /77&GF' H' /77/GF' 'GN7.. 7'NF F&'7H Hg. FG G G.. N.F' /N7N7/.F'H N

( ./N&'GFF'H /NF7GF'H /NGNNF' 0'F'/.Gg' F? Og6G /GF..G 0'FH'0) 
 N.F' /77FGF' /N7'7/F' /'NGFF G.7'7/ /.N.F 6NGF.F' 'G.7.GN N.F' 0'7'GGF'H 0'GNF?GF'H G7'?GF' 7'/FG GF'.

N.F' 0'.7/F' FN77 F? H' /NFN7/.F' 0'7'...g' FN77 F? 'G7'NF FGGN  0'F'/.Gg' NG 'GNF? F7/N
( .'GGNFG H' /N7N7/.F' H' /NGG6F'0) 

 :N7'7/F' FN7/.F' GN7?. /'.FF' ON.7G H' /7G 'GFF/N N.F' ('7.Gg' /.7/ :GF'. N7'7/F' FN7/.F' G7?N
( .FN?G N7N7/. H' NGNF?. H'.G NG H' /N7'7/ //'G NG GNF' F7N H' G87/N P6F'4)  FN7/.F' G7?N GF6GH

/F' FN77 F? 7'FNH /N7'7/F' /'NGFF G.7'7/ Hg. 0'GNF?G FG .F'7F' G.7.G' 'G 7'/FG GF'. N7'7
(/NFG?F' H' /N7N7/.F' H' /NNG6F' 0'7'...g' NG 'GNF? F7/ N.F' 0'.7/F' H' /NFN7/.F' 0'7'...g'5 .)

7F' NG G.7'7/ Hg. FG .F'7F' 'GNF? F7/.N N.F' /.N.FF' " :GF'. G7?N O '6N'H.G P' �/F.'7F' 0'NF ?NG
 .F'7F' 'GNF? F7/.N N.F' /.N.FF' OF? GN7?.F' '6G /G&NH �".F'7F' 'GNF? F7/ N.F' 0'GNF?GF'H 0'7..F'

( .0'7..F' FG /?NG.GF 87?.F' /?.2 ) 
----------------------------------- 
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ÿ- 7 �N7'7/F' FN7/.F' �OG77G H'?GF �NFg.F'fF'H 76FFF /7N7GF' 7'/ � �H/7g' �H'G? �?N8N.
ööff .G 

Ā- 7 �/NN.7.F' /NGg7g' GNFF'. G.Fg?H N7'7/F' FN7/.F' �/N.GF' /.? NF? �/G/'f F7/ /..GG �
 �0H7N. �76FF'H /?'.7FF P77?F'ööfö .G 

ā-  NG7?GF' ON.7GF' 7NN7. NG /N6'N7F' /N.7.F' 77/F /7.FG .GFG 7/' �PH'7N?F' FN7/F' /.? H'.F'
&N7. /6Gg.FF �0'F.FF /N6'N7F' /N.7.F' /NFG �/'/>. /?G'. �7N.7.'G /F'77 �GF?.F' FNfoog .G 

Ă- 7 �N7GFF'H PN.7.F' GNNF.F'H 7'NFF' �.Gg? /NG/G FN/F' /g7f �/7G'FF' �N.7?F' 7GGF' 7'/ �
öööö.G 

ă- NGF' //'GF N7'7/F' FN7/.F' NG /N6'N7F' /N.7.F' 77/F /7.FG .GFG 7N/'. �/FN?. G7G 7&'/6 ''N
 �G'7N.G/ //H77' �NGF?F' 7G'.F' G7F' (g7F /N7'GGF'H /NG7/F'H /NF/.F' 0'7/FF' 6?. 7NN7.H

 �/N6'N7F' /N.7.F' /NFG �F.'. /?G'.ööfg .G 
Ą-  �H/7g' �H'G? �?N8N.F'H 76FFF P/FGF' 7'/ �GF?.F' 0'.N?7 NG 7NN'FG �7G? �('7.ööög.G 

:N7'7/F' FN7/.F' /NGG' 
 '7/F' FN7/.FF.GG8'.F'H (g7F' ON.7G NG �7N.G 7N/'. GF '6N'H /NGNF?.F' /NFG?F' NG 7N.G 7H/ N7 
 .?G..GF'H /7GF' 0'7/F 7N7. NG N7'7/F' FN7/.F' /?'7N 
  �N7'7/F' FN7/.F' HNGN 'G/F?H �N77/GF' FN7/.F' ?G /.7'F.GF' �/N?G'.F' /7'7/F'H 77..F' G7?.

..F'7F' 0'7/F OF? 7>FN 
  /.'/ ?'.6'.G.'6F /7GF' F.F.H �N7GFF' FG'N.F' FNF/.H �/7GF' 
 .0'GNF?GF' OF? HN7/F' G/?'7. N.F' /.7'FGF' 'N.NFNFG.F' G'/..7' 7GNN 
 .?G..GF'H /F&'?F'H �7.6FF /NGNNF' /'N/F' ?F7 NG /?'7N GGG 7H/. N7'7/F' FN7/.F' GNFN 
  /.'.G /FN77 FG N7'7' '6. N7'7/F' FN7/.F' HNGN H' FGGSN/'/?g 'GF? //.. N.F' /F.'7F' 0'7'7/F' 

.G//. 

:N7'7/F' FN7/.F' ?G7 (/'.G 

 .'GFNF/.F 'GNF7 '7N7.. 7ط.NH ////GH //6'H 'G'/G' G7GFF .F'7F' ?6N H' 
 .G7NGg 'G>FGH G.'0 /7'/' OF? '7/'F .F'7F' HNGN H' 
  /?N6GF' 0'77'GGF'H 0'/'?F' FG 7F...H /GNF7 /7G'6G 0'/'? 7N7N H'..FNF'H /G.FF 
 .'GFG //'G.7g'H 'G?'.7.7'H 0'GNF?GF' ظG/H NF? GFN?. /N/. 7'7G.7'. G.7G'0 NGFN H' 
 ./N.'.Ng'. 7N?6F'H 0'6F' 7N/F.H 7GFF' G'7./' .F'. .F'7F' NG NGFN H' 
 .F.F.7GF' 0'?FN.H /'N/F' 0'N//.. 7N?6F' .F'7F' P/F NGFN H' 
 F/ OF? /7/FF' .F'7F' P/F NGFN H' .F6GF' ?G FG'?.F'H 0gG6GF' 

 :N7'7/F' FN7/.F' ?'NF' GG.'7/F OF' Gg..g' /NGG ?.7. �7.' OF' .F'7 FG GF..N N7'7/F' FN7/.F'
 ?'NF' OF? G7?.F' GFGGNH �.F'7F' OF? ('.Ng' H' .F7 7N/'. N.F' FG'N?F' FG NGH �/NG'7/g'H /NFG6F'

:NGH N7'7/F' FN7/.F' 

 :/N.F' FN7/.F'N G'/..7'. G.NH �G7FF' 7GF NGH ON.7GF' 7GF NG G&gG8 H/?G F? ?G.7G 6NGF.F' ''/' HNG
.'GFG .F.7GF' NFN7/.F' ''/g NF?' ON.7G OF? HN7/F' 6NGF.FF FGG. N.F' 0'NF'GGg'H 0'7/FF' ?NG. 
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7N.GF' FN7/.F'G. 6NGF.F' 'GNF? F7/.N N.F' /.7/F' HNG. FN7/.F' FG ?NFF' '6G NGF F/ G7ط: 
./77N.G 0'GNF?GF' FG G./'G.7'H G8'G./' /.7/H 7طN.G ''/' HNGN H' �'GGF.GN N.F' 0'NF'GGg' 

6G.FGF' N7'7/F' FN7/.F' ''/' GNG HNGN /N/ �GN?6F' N7'7/F' FN7/.F'. ''/g' FG ?NFF' '6G G7?N :
g>.7' /.7FG G&gG8 /NF. ?G /F7'FGF'. /N/'?F' ON.7GF' FG FF' 6NGF.F'FGF' FG G/F. 'GG G./'G.7'H GF 77

.G'/?Fg' /.7/ OF' /GN?6 N7'7/F' 

 /.7F /.'N. FG G>7F' OF? 'GN?6 /N7GGF'H /NFF?F' G.'7/FF GF?.GF' Hg>.7' HNGN FN7/.F' FG ?NFF' '6G NGH
7'7/F' F6GF'. GNF? FF7N 'G NGH /'NGF' ?NG. NG 7.'.F' '6G HNGN H' FGGNH �0'7/FF' FG 7'. g?F' N.G' 

 /F H' �6.?F' '6G OF? HNG.F' G.FH'/G G>7 N7'7/F' .G'F7.F' /?.'.GH GGG F? '6.'? G7GF /.N 6NGF.F' Hg
.G.'NF'GG'H 6NGF.F' 0'7/F .7/ NF? '6G H' N?NF HNGNG FNF/' H' ///'H //'G NG HNGN 

 :N7'7/F' FN7/.F' G?6 ('.7'FF N7'7/F' FN7/.F' /.7F NF/. H' 8'G.F' NGON.7GF' HH/ 6NGF.  P/'?F'
 FF?.N 'G 'GFGH G7GF 6NGF.F'. FF?.N 'G 'GFG �///?.GH /?NF.G ('.7g /.N.F 7/G' H' /N7'7/F' //'GF 7طN.GF'

./N7'7/F'H �/N?'G..g'H �/N77g' /&N.F'. 

G'?F' N7'7/F' FN7/.F' G?6N/ ''G6F' NF/.. 7..طNH /N7'7/F' /'NGF' ?NG. NG HNGN P6F' NGH :/  /H'7.N
( FN. 'G ''G6F' /.7F25-99.) 

 :7'.F' N7'7/F' FN7/.F' G?6 H' /7/F 7FF. 7..طNH g/G ('7/F'G ط�F 'GFN?. /N7'7/ //'G NG HNGNH
./FN?G /7'GG 

G&'/F' N7'7/F' FN7/.F' G?6./NFG8 /7.G O/G OF? G.7/F PN.7G F? .F'7F' FN7/. FFN /N/ : 

NGFNGF' N7'7/F' FN7/.F' G?6H : PN.7G F? .F'7F' FN7/. FFN /N/. /NF?G GF'NG. 7..طN P6F' NG
.''.7Fg' //' /'GH H' /N77' 0gG6G H' O7.' OF' /77/G FG FFFF' F/G /&N7 0'7.. ..7. G.7/F 

:NFNF/F' N7'7/F' GF..F' .0'7/FF'H ''G6F' ON.7G 7FF. 7..طN P6F' NGH 

 :N7'7/F' FN7/.F' 7'NFN7'7' 'FG7 7'NFF' /?N �GG'? /7N7. /NN.7.F' /NFG?F' 77'F? FG 'G'G '77F?H '
 G7H/. G.NFG H' G.?G'. NG 77/GF'H G.77/G NG GF?GF' ?N7.7N gH �/7'. /7N7. /N7N7/.F' /NFG?F'H
 GNNF.F'H 7'NFF' H'.G NG /N7'7g' 0'7'...g'H 0'GNF?GF' FG OF/g' //F' 7GN. HH/. GNFGG N7'7g'

.G'? /7N7. 

FG'N?F' :N7'7/F' FN7/.F' NG /7/&GF' 

NGH G7GF /7GF'. /FF?.G FG'N?: 

 :8'.Fg'H /N?G'/F' 'GG �8'.FgF 'NNF '?G'/ .F'7F' GF.G' 'GFGH 8'.Fg' /N?G'/. 7..طN N7'7/F' FN7/.F'
.GN/F FN7/.F' ?G.7' 

0'6F' GNGGG7/F' FN7/.F' H' 'G.H �G.'0 F? GGNGGG 7/'.N G'/'H FG7F' GNF7F' H' : FG ?NF HNG. NG N7'
 NG /'.FF'H FN7/.F' NF? 7/'F 7.6G G.'0 OF' .F'7F' /7>FG �G.'0 F? .F'7F' GNGGG. 7/'.N NGG ''/g'

.N77/GF' GGF?. 
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 :N7'7/F' /'/?.7g' GF..NH �/FN?G /7'GG H' GNF7 ('7.G' OF? G.7/F O/G H' �GF?.FF /7GF' /NF.'F O/G NG
.?N FN7/.F' Hg /'/?.7g' F?./N.N7/.F' H' /N7'7/F' 0g'.GF' //' NG //H//G /NGNF?. 0'7'GG OF? /G 

/NFG6F' /7/FF' 7/G' /?G.7GF' /NFG6F' 0'7/FF' PH6G �/NFG6F' .F'7F' 0'7/F. 7/'.N N7'7/F' FN7/.F' H' :
./6G.FGF' /NFG6F' 0'7/FF' PH0 FG gN7/. 

 :/77g'. /FF?.GF' FG'N?F'F'NF' /FG'?G /FN77 7/&. FN/F'NF'G �N7'7/F' GGNF7/. ON.7G OF? GG&'F.g FN/
 N7GFF' GG7'7F.7' NG 7/&N �/N7'7/F' GG.'.F7.G N.F. /N/'G 0'F'GG' FG GGF G... 'GH �'G&'.F' /'N/. H'G.GN

.N?'G..g'H 

/77/GF'. /FF?.G FG'N?g' /G>F'.H �/77/GFF /N/'GF'H /N?'G..g' /&N.F' N7'7/F' FN7/.F' 7/'.N :G 0'F'/.
 G'7./g' OF? /G&'F /Fg?F' .F'G 'GFGH G.77/GH G&gG8 ?G G.Fg?H �'G7N/G ?G .F'7F' FG'N. O/GH �'GNG

.H/'..GF' 

 :N7'7/F' FN7/.F' ON.7G GNNF. gH /77/GF' NG 'G'6F N.F' 0'NF7F' //?. 7/FN g /7GF' GF?. O/G H'
7'FN 'GF'H �/N7'7/ /'NG FG GNF? F7/ 'G /?NG.G  FGH �7G.7GF'H N7.6F'H NFF?F' NGFF' OF? G.'7/F

 .GFF'H ('7/F'H /.'.GF'H /''7FF'G 0'N'GGF' FG /?NG.G FF/. N7'7/F' FN7/.F' 7'NF 7NN'?G 87.'
 ('7.Gg /'/?.7g' H' FNGF'H 7NGG.F' .NF'7' OF? .F'7F' /7/FH �/N?G..GF'H /NGF?F' /'N/F' NG 0'G/Fg'H

N.H /NGF?F' /G7?GF' /?NG.G. GNF/. H' NFN7/.F' ON.7GF' ?'G.7' OF? GG/F' FGGNH �/NGF?F' /'N/F' NG 'GGN8
:'GFG 0'76&GF' FG 

 ./NFH/F' 0'7'...g' GF..G NG /FH/F' 'GF./. N.F' ..7F' 
 .FNGF?.GF' ON.7G 7F'.. G/? 
 ./N6'GF' G'N?g' NG /.F7F' .&'.F ?G /F7'FGF' 
 7'7/F' GNG7F' NG /'.FF' 0g/?G./G'?F' //'G6F' 0'F'/.G' NGH' /N 
 .N7'7/F' FN7/.F' F7/. /NGNG 
 .NGN/'Gg' G/67G ?G 'G6F'FH �/77.GF' /N7'7/F' /7.F' OF? ?F7'H �//'.GF' /7'NGF' OF? G7?. 
 .'GF? .N>.F' .F..H �/N7'7/F' 77/F' 7N6/ NG 7G.7' 
 GGGGH 'G.7'7/ NG 6G7H �G77/G G'N' GN7?N N.F' 0'>/gGF' HH/.' 
 .0'GNF?GFF HN7NF'H //.F' NG G/?'7. N.F' /.7'FGF' 'N.NFNFG.F' G'/..7' 
 .N7'7/F' GFN7/. ?G7 NG G/?'7. /GNF7 /N7'7/ 0'/'? GF?. 

 :N7'7/F' FN7/.F'. /7..7GF' 0'7N>.GF' FN7/.F' PN.7G /N//. FG'N? H' N7'7/F' 7N7FF' FG'N? H' O7F
'G..g' GH7>F'. ///.N (g7FF N7'7/F' N.F' /N/.F'H 0'7'7/F' GF. //6. /F.FN FGF /N7GFF' /NG7?GF'H /N?

 H' 7F.F' H' �.F'7FF /N?'G..g' /NGF.F' F/G /F7GFG FG'N?. N7'7/F' H'G.g' H' /'.FF' ..7 /N//. HH'/.
.GF?GF' /''GG H' /G'Fg' 

:N7'7/F' FN7/.F' OF? 'G7N/'.H /N77g' FG'N?F' 

77gF P/'7.Fg' ON.7GF' :/ G.H H'7Fg' ?N7'6GF G7/GF'H 7N7GF' NG /77gF P/'7.Fg' ON.7GF' H'
 >F'. GF FG'?F' '6GG 'GFGG'. /77' F? gH&7G '/7G H'G '0' /7'.H G.'7'6F NGH �G.'N/ NG G77.F' ?N7.7N

.N77/GF' FG?F' OF? 7/&N GN?6F' F./F' Hg 7/g' /.F' /?.'.G /7'.H '6N' O7.g' /76Fg' OF?H7 FN
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 F.'/F' '6G /?'7.7' G/?F /77N.GF' //'G6F' GGFNF /F? GG.7'7/ HNGFN FN?6'N.GF' ''F.' FG 7N/GG NF'?F'
 OF? '.'.N' H' '.F7 7/&N /77gF P/'7.Fg' ON.7GF' H' .'G.'.F7.GH /7'7/F' GN7'7G /N.F. FG ?6'N.GF'

 g 6G.FGF' F./F' 0'0 /77g' H' 0' .F'7FF N7'7/F' FN7/.F' g 6G.FGF' F./F' 0'0 /77g' H' ?N7.7N
 .F'.F' NG /GG'7GFF /N7'7/F' /?'FGF' F? NF..F' OF' O/&N P6F' /N. N6N?G ON.7G 'G&'F.g 7GN. H' ?N7.7.

./7'7/FF G&gGF' N.F' 7NGN. HH/ HN/N G/'7G' //? /7/GH FG7GF' FN6 GF6G �/77gF NF'GF' 

 :NG'F/F' ON.7GF''F/F' ON.7GF' H' FN7/.F' OF? 7N/'. /7'. /G7. FN/F'NFFH /G'? /G7. /77gF NG
 G/?'7NF '6GH 6NGF.F' G77/N 'GF N?'NF'H G&gGF' N.F' 7NGN. Hg. FG 7N/'.F' '6G 7G>NH �''F.gF N7'7/F'

./FNF/H //N. FG6. 'GGGGH 0'GNF?GF' F.F. OF? G/gHg GNF?.F' 77G /FG OF? FN/F'NF' /7/F H' NG.F gHG 
 FG. G'NFF' 'G//H /77/GF' ?N7.7. gH /77/GF' FGG. /77g' Hg /N.F' GGFN7/. OF? 7N.G 7/' GF .N.F' NG

.FN/F'NF' //' F./. HH/ 0'..'NF' '6G 

 :P77g' N/FF' 'G NGH ''F.gF N?'G..g'H N7GFF' 7'7F.7g' NG /7N.G /.7/. GG'7N P77g' 7'7F.7g' H'
7F'. GGFN7/. OF? 7/&N FN. /G&'/F' 0'Gg.F' FG �/7G.7G FG'6G OF' /77g' 87?. H' 0' �('.Ng' H' .F

 /GF..G ''N6' F?G ''F.g' OF? G./N 'G /77g' F? /.7'. 7NG'. 'GGNFG H'>6F' H' 'GG//' ('N> H' FNN.g'
./7G.7GF' /.F'7GF' G/? GG/H 'GNF? FNF7/.GF' /N7/F' ?NF GG/ 

/g' H' N7'7/F' FN7/.F':NG NGN/'Gg' ''  H' GF?GF' H' .F'7F' G/F? FF/N P6F' O/GF' NG .GNF?.F' /F7/G
 FGFH �7G.7GF' GNNF.F' H' 0'7N/GF' FN77 F? //'? N7'7/F' FN7/.F' .7/SNH ./NGNF?.F' GGG'/G' /77&GF'

 G7'N. GG' H' GF0 7'...g /FN77 F6G' OF? ?NG.F' FG.N GF-'GGF' F/G /N&'7.g' /G7?GF'?GF' H' 0'7 /G7
.NGN/'Gg' ''/g' 76&G FN77 F? N7'7/F' FN7/.F' 7'FSN �'NF7NGNF'G /NgH NG .F&'F/F' F/G /N/N77.F' 

 :NGN/'Gg' ''/g' OF? 7/&. N.F' /N/7GF' 0'Gg..g' ''/g' NG /N/7GF' 0'Gg..g' FN. F7H /FF/ FG? G.
7F' FNGN .N7.6F'H ''G6F' 0'Gg..'H NGN/'Gg' 0'7'...' NG /6NG NG 'GG /NF'?F' /NFG6F' /7/FF' PH0 (g

 /G.F' ?G'/. G7.7 G.( /'G..g' FG 7N.G 7/F HNF6.N FN6F' HH7.f'H )/?77. FNGF?.GF'( ''G6F' H/?G
 HN6GF' H' /N?NG..F' 0gNF/.F' //' ./7.F' ./NGN/'Gg' 0'.N.7.F' NG /GN>? /..7GF HN7NFF )FN7/.F'H

'GG( NFF?F'  /G'6g'. N7'7/F' FN7/.F' OF? GGG 7N/'. GF )/N.0NGFF' /N7GGF' /G7'6GF' /77'N. ///G NG
.''G6F'H N?NF' OF' 
:NF6FGF' GF?.F' /&N.  /N7'7/F' GG.F/7G H'G7g' '/.N 'G/F? ' OGN>F. 7/G' GF?. /&N. OF' H'G7gF /G>FGF' G.6

/F' FN7/.F' 7G.GF' N7'7/F' FN7/.F' 7N7N .OFHg'./?. 'GNG N7'7 
NG FN/F'NFF /N?'G..g' /&6F.F' NGN/'Gg' FN7/.F' OF? FN/F'NF' 'G. 7/&N N.F' FN77F' G7N /F77G :

 FN/F'NF' 7/&NH ./NGNF?.F' /77&GF' G'.. GGGF'NGH GG.'NGNF7H (g7F' 0'7'GG />'N7 FN77 F? (g7FF
N .GGF'G7' ?G ''.f' 7'N/H /&N.F' FN77 F? H'G7g' OF? OF? HN7/FF /7N.GF' /N?N.F' PH0 ''.f' FNG

./6G/G GF?. 0'&N. 
:H'G7g' /'N/ FG OFHg' F&gFF' 0'NF7F' /?.  /?'7N ./N?'G..g' 0'7'GGF'H />FF' 7NN7.F /G7'/ /NGG' 0'0

./N7'7/F' 0'?FN.F' ?G GNG.F' NG (g7F' 0g'.GF' G6G NG N7'7/F' .G'.F' 
 /N.H /?NNF/.F' 7'6FF'' : H' 0'7'7/F' 07G8' /FH .'O/. /GGGF' N7'7/F' FN7/.FF /7N7GF' FG'N?F' //

 G&'8H FG 7N7.F' G.H OF? FN7'G.F' /77'GG /N6. ..GF' NG N.7?F' 7'6FF' //'N8 GFGGN NF/.F' 7'6FF'
./FG'?F' /7G'6F'H G'..Fg' O/G F/G /N6NGF.F' .GF' 0'7'6' 
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NGF?F' //.FF P7>FF' 7'7g' 
 G7FF':NF'/F' 

/F.'7F' 0'7'7/F' 
       OF? HN7/F' F.' FG �//'.F' 'GNF' ?.7N N.F' /F.'7F' /'/.g'" :'GF'. /F.'7F' 0'7'7/F' GN7?. FGGN

 /NGF?F' H77F'. 'GFNF/. G/ �/N. FG6. 'G.7'7/. G'NFF' G/ FGH �//.F' ?N6NG. /FF?.GF' 0'GNF?GF'H 0'F'N.F'
 //.F' NG /G/..7GF' /N.GFGF'H 0'N67G FN.H 'GFN. 'GNG Gg..g'H G.'6.F' O/G /N//. GF0 /?.H �NGF?F'

."G/FGF' NGF?F' //.F' 
 //'.F' G'NFF ' O7>F NGF?F' //.F' ''7.'. G'NFF' /F? /NGGg' FG /7N.G /.7/ OF? /F.'7F' 0'7'7/F' 7N.F. _/?SN

6F �GFG6. FF?. // TU/?. SG /F&7g 0'7'7G.7' F? .NFF.F'. NGF?F'&GF'H 0'7'7 TU/F'. /F'?.7g' 7Gg' ._F7.N ' 0'GF
 /FF?.GF' FN7'G.F' FG NGF?F' //'.F' /F.'7F' 0'7'7/F' /FG.H �//.F' ?N6NG. /F7F' 0'0 /F.'7F' /NGF?F'
 GNFNF' OF? GF0 G/?'7NH �7/7G H' ?.7G FG 7/G' FG 0'GNF?GF' ?G.. GG'NFF ' O7>F �//.F' /N67G.

/FNF/F' FN7'G.F' OF?  FG NGF?F' //'.FF /.7FF'. 'ّ克NFg.' ' O7G>G /F.'7F' 0'7'7/F' F/G.H �//.F' ?N6NGF
 NG F_/G.N NF'/F'H �/7'7/F' ?N6NG _7.N 'G FG OF? G _7?.F'H /G S.F' H6.. /G'NF NG F_/G.N HHg' �FN.F'.

7F' 0'7'7 TU/F'H 7/'7GF' NGF&G OF' /7'6g' FN77 F? 'GFG' OF' 0'/NG.GF' .7F GF. F/GS. /FH �/F.'
 NG 'G ?G .G?/ H' .FG'N. '0' 'G /F'/ NG �NGF?F' //'.F' 'G67.G' N.F' 0gG6GF' ?NG.F ' O/'.GG 0'7'7/F'

.NGF?F' //.F' .GFG NG /H77G 
:/7'7/F' ''7.'. GNFN P6F' //'.FF /.7FF'. /F.'7F' 0'7'7/F' /NGG' 

 6.' F.7N GF NF'/F' /7'7/F' ?N6NG H' FG /G'.F'.FN7.& FN//'. .F'. FG /7'7/F'H //.FF G?' 
 .NF'/F' /7'7/F' ?N6NG .F'N. 6?. /7'7/ 7.& //'.F F.7 H'G '0' 'G /G7?G 
  'G OF? ?g7g'H /''7FF' Hg. FG �G.7'7/. GNFN P6F' ?N6NGF' F? //'.FF /FG'6H /G'? /7GG FNNG.

.//'.F' GNG //.N P6F' H'.GF' NG 0'.'.GH /N/. FG 76FN 
 ' GNG7. ''F/' /NG.7N /N/. �//.F' H'.G NG .N7.' N.F' /N/.F' NG G?6F'H /NFF' F7'NG OF? G7?.F

.''7.' FG FN//'.F' GNG ?FH 'G 7'7G. G/?H �0'NGGF' NG ?NFNF' G/? HH'/NH �/NFF' F7'NG FG G//. 
 N g /N/. �/F.'7F' 0'7'7/F'H G.7'7/ FN. Gg..g'H G.'6.F' 0g'.G OF? G7?.F'F' G'F 'G 77G FN//'.

.G.7'7/. FNF.'7F' 
  P6F' H'.GF' NG /NFNF/ /NGF? /G'6' FG6. �//N/. /NGF? /G7?G FG G.7'7/ G7GN.7 'G OF? G7?.F'

.G.7'7/. GNFN 
  G/NFN P6F' ط...F' FG '.76 G/G. FG F?.N7" 'GNF? ?g7g'H /F.'7F' 0'7'7/FF //'.F' //N? G/? H'

' F.7 'G 7'7G. OF' 'G./ FG 'GF 'N67?. N.F' ''7.g' 7GFF G67?. H'G./' ?G �HH7.& GNF' F7N. H
(".H'.GF' '6G NG /N/. P' 7'G..' H' /G'6g /77GF' GF /'.. H' HH/ �F.F9) 

 0'7'7/F' /NGG' O/G 7G?. N.F' 7'FFF' FG //? P7G?F' /G/G '.FF' N.' 7N.G/F' GN6N G/F. 'G OF' /G'6g'.H
 �FN//'.FF /F.'7F'(:NG 'G///N N.F'H0) 

 GG.gG6G H' GG.7'7/ ?N6NG. FN//'.F' /GF' FG /F.'7F' 0'7'7/F' ('?N.7'H 87?H /77 /NFG? /N6.
.//.F'H /7'7/F'. 'GFH'F. FGGN N.F' 0'7N>.GF' FG 7N/G. GG.7N7. FG /N6.H �/N//.F' 

 G/F.F' ON.7G. FN//'.F' O/F /7N7. FNNG. OF? /F.'7F' 0'7'7/F' /?'7.. G'G.Gg' GNF' F7H P6F' /7'7/
./7'7/F' ?N6NG. /7..7GF' 0'?N6NGF' G6G F/G 
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 /77'GG .NF'7' ./.7'H �0'7'7/F' G6G FG .F.7 N.F' .F'N.F' 'NG7/N H' FN//'.F' /F.'7F' 0'7'7/F' FGG.
F' OF? .7G?F' N.F' //&'GF' OF? G7?.F' FG GGFGG. 7.' OF?G. H' �NF'/NGF' ?F'NF' NG //NGG..G .&'.F FG ?G

..&'.FF' G6G G?/ OF? GG/'/.' Hg. FG HNFG?NG �/F.'7F' 0'7'7/F' 
 /'/.g' _F S.H FN//'.F' FG 7N/GF /.7FF'. '/.F' /7FF _/R?S.H �NGF?F' //.F' OF? N.'.N' 7N/'. /F.'7F' 0'7'7/FFH

'. 'NFG HN7 NGG �/F.'7F' ?.'7GF'H 0'GF&GF'. 76'.G FG6. 7..ط. /NGF?F'.F'H �/NGF?F' 0'?N6NGF FGGN N
 N?N.7F' FGH �F.F FG /7G'N.G FG. GF //N/. 0'N7?GH 0'GNF?G FG GN/F /.NN 'G Hg. FG //'.F' 'G'F..N H'

./7N'> SG /&N.H 0'NF& /N.NF /.N.F �/77'? SG /F/7G. ?N6NG HH'F. /F'/ NG .&'.FF' GF... H' 
 H'.G .FH'F. N.F' 0'7'7/F' FG //? NFN 'GNG:/NF'/F' /7'7/F' 

- ( G&gG8H Gg7 /7'7/3009:)  /GF..GF' GF.F'N. FG NFH7.GFg' GF?.F' /G'F/. N?NF' 76F OF' /7'7/F' .G/G
 �7N7.F'H /'6FF' /FN/ FG NFH7.GFg' GF?.F' GNGGG FNF/.H /N//. .G/G.7' 'GG �/G7?GF' ?G..G NG G.NGG'H

.G/G.7' 'GG �/GF..GF' G.'FNGG NG //.F'H  7N7. ?6H /G/G.7G 77G NG NFH7.GFg' GF?.F' ?F'H /7'7/F'
 .GFGF' /7'7/F' .G/..7' G'/Gg' G6G FNF/.FH GNF?.F' 7NN7. NG HH/F' 6?. (7'.. FG //'Gg' 0'NFf
 GNF?.FF />F'.F' /NGGg' FG FF7FN 77G NG GNF?.F' 7NN7. H' 'GGG' .&'F.FF' FG //? F? 07G7'H NG7NF'

.GF' G7/'H G'>F /N.N. HNG7G /NG'FF' HH/F' G/F. H'H �/FG'G.GF' G.N7.6 ''F.H H'7FFg' /FNGF. NG G8'?
 NG /N?NF /FFF FF/N GF'H 'NGF'? O 'G'..'H Og?'G. FF/ NFH7.GFg' GF?.F' H'H �'FN.NFNFG.F' OF? /G.?N NGNF?.

GF6G FF/NH �/GF..GF' 'G.'FNGG FN. Og?'G. FF/NH �GNF?.F' /GN>FG H O'7N/G /.7NF GF?GF' 7H/F '7N>. O 'G76FG
./N77GF' /77/GF' NG NFH7.GFg' GF?.F' 7NN7. 0'NFf 7N7. ?6N. /7'7/F' .G.F'H �GF?.F'H GNFF?.F' /NFG?F 

- �G7( /7'7/3008:)  �NFH7.GFg' GF?.F' .G'7F.F /NGNG7F.F' 7NN'F?GF'. /G&'F OF' HN7NF' /7'7/F' .G/G.7'
'?G F? G6GF'H GF?.F' GN8N.F /7.FG ?H76G GN/F.H /NN>FF' 0'7'GGF' /NGF. NG NFH7.GFg' GF?.F' .G'F7. /NF

 'GGG' FG .&'.FF' FG //? OF' /7'7/F' .F7N.H �0'GNF?GF' 'N.NFNFG. H'.G NG GF. /NGF. NG NFH7.GFg'
?.F' .G'7. GNG7. 7NN'?GH /NN>FF' 0'7'GGF' G&'NF NG .F/G. 0'.7.GF' FG //?G'6g'. NFH7.GFg' GF OF' /

.NFH7.GFg' GF?.F' OF? G&'F /NN>FF' 0'7'GGF' /NGF.F .G'F7. 
-  NF'7G6F' /7'7/3019:H'NF?. /N/N?7F' /N.7?F' /GFGGF' F&'/ /?G'. �G  OF? /?. F? GNF?.F' 7/'"

."F&'/ /?G'.. /N7N6/.F' /.7F' 0'.F'7FF NGF?F' FN7/.F' 
 0'G.H N7F. /7'7/F' .G/G G'/..7' HN/ F&'/ /?G'.. /N7N6/.F' /F7F' NG 7N7/.F' /&NG ''6?' 7>F

 //?H �7N7/.F' />FH �7'7GF' �7F.F'( /7'7/F' 0'7N>.G 7N/'. OF? G7?.F'H �/7N. Gg.F' GF?.F' /7'/' G'>F
.F.7H �NG7NF' .GFGF' 'GNG G/..7' /FH �/7'7/F' /FN? /'7G' 0'.'..7' OF? )'G. F/.FGF' 0'7H/F' ' /7'7/F

( FG /FNGG /FN? OF?900( FG /FNGG /F'..7' 7NN7. G. 0'GNF?GF' ?G.FH �7N7/.F' /&NG ''6?' FG )00 )
 :'GFG .&'.FF' FG /N/?F' OF' /7'7/F' .F7N. ./7FG 

 /.7/. ''. 7N7/.F' /&NG ''6?' 7>F /G.H FG F&'/ /?G'.. "/7N. Gg.F'" GF?.F' /7'/' G'>F G'/..7' H'
G �/7N.G 07G8' 'GF' OF' �7F.F' 7/g O6?S. /N&'7/' /Fg/ 0'0 HH7G /N.H G/? OF' /7'7/F' 07'6' 'G

 FNF7'FF' /F'7F 7N7/.F' />FH �N.7F' 7'7GF' /F'7F 7'7GF' 7/g O6?S. /N&'7/' /Fg/ 0'0 HH7G /N.H
G. /7'7/F' ..7.H .HNG 'GG 0'7H/ /g/ /F'7F /N.N7/.F' 0'7H/F' //?FH �/N.7?F'.7.FGF' FG /?NG. 0'/

./N.GGF' H'&7F' OF? 7N7/.F' /&NG ''6?' GNG ('.' N.F' 
- NFN7/F'( /7'7/�3005:)  /GNG7G NG //7.FGF' GNF?.F'H GF?.F' H77 /NF?'G 7'NF OF' /7'7/F' .G/G

NFG. /.?6 (g7 O/F 0'7'GGF'H ''/g'H �P7'G..g' 7NGG.F'H FN7/.F' OF? GNF?.F' 'N.NFNFG. /'NGFF 'N.N
 OF' GGGN7F. GF. /N/ OFFHg' /FF7GF' (g7 FG /7'7/F' /FN? .FNG.H �7G8g' /?G'. /N.7.F' N.NFG. GNF?.F'
 .G'F7. G'/..7'. /FN.N7..F' /?NG.GF' .77/ �/7.'6 /?NG.GH FN.N.N7.. FN.?NG.G 0'?NG.G /g/
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'/..7'. .77/ /NF'/F' /N.N7..F' /?NG.GF'H )P/7G GNF?.( 7.NN.GG0'?NG.G NG GNF?.( FFG?F' 87H G 
 .G'F7. /'/?' G. //.F' G/G FNF/.FH �//&'7F' /FN77F' G'/..7'. //F'/F' /7.'6F' /?NG.GF' .77/H )/7N>7
 7NGG.F' 7'...'H �NG7?GF' FN7/.F' NFG NF.F 7'...' ''7.' G.H �/NGNF?.F' 0'//NF' 6?.F NGNF?. P7.NN.GG

'/g />/gG /F'7.H P7'G..g' /N.H OF' /7'7/F' .F7N. �/F/gF' 0'7'...g'H FN.7.F' /?.H .0'7'GGF' '
 FG //'G.7gF  .G'F7.F' G'/..7'. .77/ N.F' /N.N7..F' /?NG.GF' (gF7 /F'7F /N&'7/' /Fg/ 0'0 HH7G

F G.'.F' G. P6F' NFf .7'/F' .G'F7. 'N?/. 0'N7N.F' FG //?. //.F' 07.H �NFf' .7'/F' GNF?.F'6 //'N
 /7H76H �GNF?.F' 'N.NFNFG. /.?6 (g7 O/F ''/g' FN7/.H P7'G..g' 7NGG.F' /FNGF.H NF7'7/F' FN7F/.F'
 ?'FG.7' NG GG7. /FN77. //?G NFf' .7'/F' .G'7.. 77'/GF'H 0'NFGF' NFG NFf' .7'/F' FG'?G /NH6.

F' G'/..7'. G'G.Gg'H �P7'G..g' GG7FNGG. /FNGF.H GGFN7F/./.F' //'N8H /NGF.F /GF..GF' /N77.F' /'NG �FN7
.NGNF?.F' ON.7GF'. ''F.7gF P7.N 'G OF? G7?.F' NG .F7.Fg' G'/..F7'. G'G.Gg'H 

- H'NF?. H'Gآ �?F'GF. 7N.G/FF /7'7/  /7'7/ NF'?F' GNF?.F' //N. OF? /?. F? GNF?.F' 'N.NFNFG. 7N/'."
' FNNG.F' /?G'. /6.'7' OF? /NF'/NG /FN7GF'. F7'N.GF– .7&'6.F' 

 FNNG.F' /?G'.. "NF'?F' GNF?.F' //N. OF? /?. F? GNF?.F' 'N.NFNFG. 7N/'." /G7?G OF' /7'7/F' G6G .G/G
 F7'N.GF'–/FN7GF'- GNF?.F' //N. OF? /?. F? GNF?.F' 'N.NFNFG. 7N/'. 'G" HN/ 'G.NF'G6' 07N/G. /N/

//?' /7'7/F' G'/G' @NF.FH �"NF'?F' OF? .F.7H NG7NF' .GFGF' 0'H/' FG /'/'G H'N..7' /7'G.7' 'F92 
 H'N..7g' /7'G.7' /F&7' //? >F.H �FG'6F' 77/F' (NF7' OF? /'G.?g'. 0'.7'09  /g/ OF? /?8NG H'&7

 NG F/G. NF'/F' F7GF' � N.GFGF' .F'.F' FG6. HHg' F7GF' �HN7G /g/ OF' /7'7/F' .G7FH �7H'/G
' .F'.F' �NF'?F' GNF?.F' //N. H'NF?. H'GG /F'/F' F7GF' 'G' �/?. F? GNF?.F' 'N.NFNFG. H'NF?. /7'7/FF P7>FF

 ./7'7/FF NFN.7.F' .F'.F' NG F/G.G 7N.g'H ?.'7F' F7GF' 'G' 
- ( /7'7/3003 :)Davies & Worrall:  GF?.FF' .G'7.. /FF?.GF' /N/.F' FG6 /7'7/F' G6G F./.

NG NFH7.GFg'  /N.GFG OFF' /F7'7/F' N?/F.H �OFHg' GNF?.F' F/'7G NG FN77..GF' FNGF?GF' .N7/. H'.G
 /F&7' /77 77N. /N/. 6NGF.F' .NF'7'H GNG7.F' /N/ FG N7'7/F' .GFGF' H'.G HH'F. NG FG6' /NFNF/.

.. 7/Gg' H7F7F' /F7'7/F' G?/.H �GF?.F'H 7N7/.F' H77H G>FH ///GF' ON./GF'. F7../.H /N.N7 NG /NFNF
 G7F' OG 0'6F'FGF' G'/..7'H /NFF.F' 0'7'GGF' Gg.G' N.F'7G /7'7/F' 0/N' /FH �?N6NGF' /7'7/
 /'/'G /NGF7F' 'N.NFNFG.F' FG ?G.F. 7N7/. H77H 00'GF .G/F /7'7/F' H' /NGG' 7/Gg' 7Gg'H �N7'7/F'

0g'7.g' /NFF. H' OF' /7'7/F' .F7N.H �/7N>FG /N//. (0'FGNF?GF'HICT //?'H /NNF /FN7H 7..?. )
 /77'GG 7'7' NG &.F.F'H P'7F' /G'F.7'H /FF'FF' 7NGG.F' 0'7'GG Gg.G'H 8'FFF' /7'/' NG ?..GF' /NFF.F' /F'7GF

.7N7/.F' FG 
HN?.7g'H 7G'.F' //?F' 7طHg' H76F' /N/. /F.G 

 N.F' FG'N?F' //. OF' /7'7/F' G6G .G/G-F?. /7'7/F'" :H'N F? GNF?.F' OF? .F7F' NG /7/&GF' FG'N?F'
 N7N/7. "/N/N?7F' /N.7?F' /GFGGF' /?.3014 ./N/N?7F' /N.7?F' /GFGGF' 6N6?F' /.? GFGF' /?G'. 

 FG /7'7/F' 0'F'N. ?G. G. /FH �/N/N?7F' /N.7?F' /GFGGF' NG /?. F? GNF?.F' OF? .F7F' /N//. NG GG7.
?F H'N..7' ''7.' Hg. //4202  N.F' FG'N?F' 7'NFF N7'G.F' 07GNF 7'NFG G'/..7' G.H �/.F'7H .F'7

 'N'6G :NG 7H'/G //g/F /F7'FGF' 0'7'...g' FG //? ''7.' G. 'GG �/?. F? GNF?.F' OF? .F7F' NG GG7.
 '0' 'G /G7?G G/G. GF0H �GNF? .F7F' OF? /7/&GF' FG'N?F'H �G/'.F 0'GNFGH �/?. F? GNF?.F' G'FG H'G

 �/NN&GF' .7FF'H �0'7'7G.F' /77 G. 'GG �/NG'7>NGN/F' GG.'F'N.F 'F.7 /7'7/F' F/G /FN?F' ''7' NG Gg..'
 F.'/ 'G?6HH .&'.FFFH /7'7/F' /FN? NG FNG7'6GF' 0'.'.g /N7'N?GF' 0'G'7/Fg'H �/N.'7/F' 0'77N.GF'H

.//6NG HH'/. 
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 /7'7/F' .&'.F 07G8'H  /N/?F' /NGG' NG 7N/G.. N.F' �/?. F? GNF?.F' OF? .F7F' NG /7/&GF' FG'N?F' FG
 /NF.F' //N.H �GNF'G.F' /G&gGH �/NG'7>NGN/F' FG'N?F'H /NF'GGF'H /NFG6F' /G&gGF' 77F? HN/ 'GFG.G

 .'G?NF.H 'G7GN.H 0g'7.g' F&'7H //?.H /N.NFNFG.F' /N./.F' 
'NFFH FG?F' HN7 7H/ /NGGg 07'6' 'GG.GNF?.F' FG ?NFF' '6G OF? .F7F' //'N8 NG NGg?g' FNN7.F' 0 

 N7'7/F' G'?F' NG 6N6?F' /.? GFGF' /?G'.. (g7F' ''7& ?g7.7' OF? /7'7/F' /FN? 077.F' /FH3012-
3014 OF' /7'7/F' .F7N. 'GG  (g7F' H'H GNF? .F7F' FG /N6N /?. F? GNF?.F' GNGGG. //N.F' /G7?GF' H'
FN6F'  OF?' .F7 GGN/F .FNF' /7'/' /NGGg FNG7/GF'H �/?. F? GNF?.F' /NFG? G'.. /N.'.N' /7>F. HN?.G.N

 GNF?.F' OF? .F7F' /NF OF? /N?'G..g' /F'/F' 7N/'.F 7G6N O'7/' /7'7/F' /.. GF FN/ NG �/?. F? GNF?.F' OF?
/G'Fg' F/G /?. 7N/'.F /8N/FG /NGG' P' /.. GF 'GGH �/?. F?  .GNF? .F7F' OF? /?G'.F' G7/ F? 

 'GG /?. F? GNF?.F' OF? .F7F' NG /7/&G HNG. /F P7.' FG'N? F? /'/.g' FG /N6G. /7'7/F' .7H' G/
./GFGGF'. /N/N?7F' 0'?G'.F' FG 7.& //? OF? /7'7/F' GNG?.. .7H' 

:0'N67GF' 
:F? /7'.? NGF?F' //.F' 0'N67G  ..N N.F' /GG SGF' 0'''7.g' 0'N67G />'N7 NG FN//'.F' 'G?..N H'

 'G /.. GN7H �NGF?F' //.F' 0'N7'7' FG NGG G//. /FG6GF Og/ G/F. H' FGGN 'GFg �/FNF/ NGF?F' //.F'
 //N/7F' /.'.GFF /G8gF' 7NN'?GF'H /7'7/F' /N67G />'N7 OF? G7?.FF /F'FGF' G6G Hg. FG GF? //..

/.F' NG 8H7GF' F? ..G FNG/. ?G.NGF?F' / 

 /'/.g'H F&'77F' /.'.G 77'F? GG' FG NGH �/NGF?F' /7'7/F' FG /N.7GF' 0'?FN.F' F? /N67GF' 7.?.
 /G.?.H �(6GF' H' H/7F'. 'GNF? GG S/F' F TGGN O./ �/G'N6H /F/'H FNG'7. ..N.7. /7GG F/G. NGH �/NGF?F'

'7 F? 7.?S. NGH �//'.F' O/F N.F' /N&/.GF' 0'GNF?GF' OF? /FG6G F/ NG G.'FNG..H �G.'?FN.H �//'.F' P
./N7.. /FG. FG6 NG 'G.>'N7 G.NH �//.F' 

  �?.'.F' 7N>.GF' F/GN 7.f'H FF.7GF' 7N>.GF' F/GN 'GG//' FN7N>.G FN. ?FN.GF' 7'.طF' G7H OF? FG?.H
0'FNG.. /7.G NGH �/N//.F' .&'.FF' FG /?FN.G /7N7 7NGN. OF? //.F' 0'N67G FG?.H 7. /F /FH .N

 �0'N67GF' GF. NG G.'7N>.G FN. /G&'FF' 0'Fg?FF G.'?FN. />'N7 OF? //'.F' FG?NH �'ON&6. H' 'ONFG &7..
.0'N67GF' GF. //7 7'...g /GNF7 /NGF? 77' OF? GF 7ط.G O7.G NGF?F' //.F' 6..NH 

G N.F'H NGF?F' //.F' 0'H/' ' OG/..7G 'G./7 7'...' OF? //'.F' FG?NHN.F' 7NGN. NG /GG'7GF' 'GF'6 F 0'F'
 //'.FF F TGGNH �G.'N67G //7 FG /G'.FF N&'7/g' GFNF/. NG //'.F' 'GG/..7N N.F' /G8gF' 0'GNF?GF'H
 FGH �//N. 0'7'N. //? 7G'N.. /N/ �(N7'/F' .G'7. FG //? ' OG/..7G N&'7/g' FNF/.F' P7.N H'

 :'G7G6'SAS, E.VIEWE, SPSS /.NN 'GG � F TGGN N&'7/g' FNF/.F' NG FN77..GF' FG /N/?F'
 .GFNF/. G'G.g GG. /F'?.7g' //'.FF 

:/7'7/F' G6G NG G/..7GF' .GFGF' 

 /?N.7 FN.H 'GFN. /Fg?F' /'.N'H 'G7'...' FGGN 8H7G @N7F H' .?7F' FG H'G GF'G O 'F.'7 'F/6H' 'GG
( NG'GF' .FNF' /.NN g GFg /FG6GF'2-90? 7G6 ) (g7F' FG /FN? OF? /NF'/NG /7'7/ ''7.g FFg' OF

 .GFGF' //'.F' G/..7' '6FH �GG7N>H /NFF.F' NG FN77..GF'H �7NGg' ''NFH'H �7N7/.F' /&NG ''6?'H
 NFH7.GFg' GF?.F' .G'F7. F? /FH&7GF' /G.F'. /F'?.7g'H /76'.GF' /F.'FGF' G'/..7'. NFNF/.F' NG7NF'

 /?. F? GNF?.F'H 7/'7GF' 6?.H �6N6?F' /.? GFGF' /?G'.. /?. F? GNF?.F'H NFH7.GFg' GF?.F' //'G? NGH
.O7.g' 
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 NFH7.GFg' GF?.F' /7'/' G'>F 0'6NGGBlackboard 
 ..F7.Fg' FN77 F? .F'7FF ).GFGF'( /NGF?F' //'GF' GN/F. 
 G H' 7N7/.F' /&NG N6? ?G .F'7F' F7'N.NF ///?.G F7'N. 0'H/' GN/F..FN7.f' (g7F' ? 
 .NFN7/.F' GGG/F. O/GH GG.'NN.7G /N//.H (g7F' GNNF.F 0'H/' GN/F. 
 .'GNF? 0'FNF?.F'H 0'.'.g' Gg.7'H P'7F' 0'?g7.7'H 0'7'...g'H 0'..'NF' ?N8N. 
 .(g7FF P7NGF' 7N>H P7NGF' 6N6?.F'H /?.'7F' /N6>.F' GN/F. 
  H77. NGF?F' ON./GF' /G7. NG /FNG7F'.///?.GF' 7'&طNF' G'/..7'. /GF..G 

  G'GGF @7G.FF /77GF' //'.'H �0'.7/F' /77H /N/7.F'H 0'?.'7GF' FG GF?GF' OF? '.?F' GNG..
.7N7/.F'H GNF?.F' 

 ./'G'/GF'H �/77.F' (7'..F' ''7.g GFG& /&N. Hg. FG H'Gg' 7NGN. 
 .P7'/' '.? HH/ 0'/..7GF' /G'G /?.'.GF 7N7'F.F' 7'/7' 

:/?. F? GNF?.F' NG /?G'.F' 7'6F /N'/.  NG 6N6?F' /.? GFGF' /?G'.. /?. F? GF?.F' //'G? .77'.
99/5/9405 .FG 
G. GFGF' /?G'.H G'? FG6. /GFGGF' G/G6. P6F' NGF?F' 7N7.F' 7NN7. NG /F'?GF' /GG'7GF' OF' 0'/'G?F' G/

 ./?. F? GNF?.F'H NFH7.GFg' GF?.F' NG /G/..7GF' 0'NFF.F' ///' FN.7. Hg. FG 7'. FG6. 6N6?F' /.?
..7' /6NG.GH /?NF.G /NGNF?. 0'G/. GN/F. OF' G/G. //'G?F' H' /N/ Hg. FG 'GNF? /N'6.GF' .F7FF /.'

//N.FF /NGF'?F'H /NF/GF' 7NN'?GFF 'FGH /?. F? GNF?.F'H NFH7.GFg' GF?.F' NG //N//F' 0'NFF.FF H'?GF' GN8N.F'. 
 :NG 6N6?F' /.? GFGF' /?G'. NG 76'/F' .FNF' NG /?. F? GNF?.F' G'>F 77/. N.F' 0'NFGF'f' /NFG ('/

/NF'7Fg' GNF?F'H� ./NFN.7.F' /NFGF'H �>.'7. H'G?g' /NFG �/7'/g'H /'7.Fg' /NFGH 

G.G'7. FG HH/NG.7NH .G'F7.F' '6G NG HN77/N FN6F' (g7F' //?:4029 ./.F'7H .F'7 

:G.N7'. O./ G'>FF' '6G FN.7. 6FG 0'.F'7F'H (g7F' FG FN.N7.F' //?26354 

:.G'7.F' F.F' GNF./H �/G'?F' /7'/g' GNF./0'?N.GF' GNF./H �FNN7.F' GNF./H �FNG'.F'H GN 

 :/G/..7GF' /NFF.F'NFH7.GFg' GF?.F' /7'/' .G'F7.H �./7N. Gg.F' 

 :/G76GF' /G.F'/?. F? GNF?.F'H NFH7.GFg' GF?.F' //'G? 
 .6N6?F' /.? GFGF' /?G'.. NFH7.GFg' GNF?.F'H �/?. F? GNF?.F' FN. H7GF' 

  HNGN /?. F? GNF?.F'./?. F? /7'7/FF 

 .G'>.Fg' GNF?.F G?'/ HNGN NFH7.GFg' GNF?.F' 
 :6N6?F' /.? GFGF' /?G'.. .G'F7.F' NG 7N7/.F' /&NG ''6?' //? 

  NG G77.. .7/. FG /?G'.F' 0'NFG GF..G FG 7N7/.F' /&NG ''6?'. /F'?.7g'. //'G?F' GNF.
.7N.7.'GH 7NN7NF'G.H 0'GNF./ FG /GF..GF' .G'7.F' 

 N )/N?G'.F' /F/7GF'( /F7F' .7/ .F7.Fg' 7.? .G'7.F'H 0'7H/F' NG FNF.7GF' (g7F' FG //? G/F.
./GFGGF' NG /?. F? GNF?.F'. 

 .FN7F.F' FG G'>FF' '6G NG 77/. N.F' /N7G?F' F/'7GF' FG /GF..G 0'&G G/F.N 

0'F'N.F' ?NG.G 0292G 0299G 0292G 0291G 0202G 
FNF.7GF' (g7F' //? NF'G.' 02021 02099 02094 02050 91244 

% /.7FF' 02.21% 00.21% 04.52% 02.00% 90.42% 
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 'F7.FF G.7'7/ NG .F'7F' 'G?G/N N.F' /NNF7F' /N7'7/F' GN77F' GF...NG 'GF? Hg?g' G.NH �.G .GFN/ 
  G'? NG /?. F? GNF?.F' NG //G.?GF' /N/N?7F' 0'?G'.F' NG G/FG G. FG //?0202 G'?H G0209 7/G' G

 FG04222 .//'G6 

/N/N?7F' /N.7?F' /GFGGF' NG /?. F? GNF?.F' 

 N7'7/F' G'?F' NG /N/N?7F' NG /?S. F? GNF?.F' 0'''7/g O 'FGH9444/? H'G �FG N.F' /N6'7.Gg' HN7GF' /
 /7FG NG 'G('6F' G.«N.77/G » 8H'.. �GNF?.F' /7'8NF /?.'.F'929  .>F. FN/ NG �O 'NGNN F7G HNNFG

 FF' HNG 'G FNGF?GF' 0'.'..7'922 ./.'..7' FNNgG 

 S. F? 0'.F'7F'H (g7FF //F7GF' 0'7'...g' //? H' GNF?.F' /7'8H 'G.7/7' N.F' /N&'7/g' 7G>.H? Hg. /
 08H'.. N6'GF' N7'7/F' G'?F'929  (7'FN F/ 7طN.G. �O 'NGNN 7'...' FNNgG922  //? 'G' �HNNFG

 >F.G 0'.F'7F'H (g7FF //F7GF' 0'..'NF'20.0  HNGN 'G. �O 'NGNN ..'H HNNFG90 .F/F' 7طN.GF 7'NFG 

NF/.FN GF G'?F' GNF?.F' (g7 6?. H'G �/NFNNFGF' G'F7g' G6G G>7H /7FG. '«N.77/G»?.7' 'G NGH � G.
 HN7NF' 76?. H' �.F7.Fg' /G.6. H'7.' 7GN. G/? 'GFG ('.7' //?F N&'7/g' 'G7N7F. NG GNF?.F' /7'8H

 0'NFF OF'«FN? »./NFF. H' /N7GF H' /N/7 ('.7g /NGNF?.F' 

H NFH7.GFg' GNF?.F' NG /N/N?7F' /.7.. 7'N..' ''. �/NG.F' G6GF O '.NN..H&'. ''F/' /?S. F? GNF?.F' 'FH7NG //
 NFH7.GFg' GNF?.F' NG /NGF'?F' 0'77'GGF' F6G' //'G 'G/'G.?'H 'G76FH 'GFN/N.F �NG7NFNNF' /G>FG F.F FG
 �/N.NF.F' 'N7NGH �FN7F'H �'/FFFG :NGH HH/ ?.7' F6G' FG6 FG /GFGGF' N.'.H �/?S. F? GNF?.F'H

./N/N?7F'H 

Hg' H76F' /GN/7 * .N7'.. 7NG.F' GNN /7/'7F' 737ط  NNFNN3032 FG'NGF' G10  G7/G1445FG 

 :F7NG GFGF' /?G'. 'GG .)0'?N.GF'H FNN7.F' GNF./H �FNG'.F'H /NG77GF' GNF./H �/G'?F' /7'/g' GNF./ G/F.(
 �/N.7.F' /NFG 'GG/F.H 0'.F'7F'H (g7FF 7NN7NF'G.F' /F/7G NFH7.GFg' GF?.F' .G'7. G/F.GH �('/f' /NF

.)H'G?g' /7'/' /NFGH 

 :/N?7 GFGF' /?G'. /G/.H /NFN.7.F' 0'7'7/F' /NFG( /?. F? GNF?.F'H NFH7.GFg' GNF?.F' //'G? G76.
 )?G..GF':/NF'.F' .G'7.F' G/F.H  GNF./F' .G'F7. �/NG77GF'H /NF'GF' /7'/g' NG 7طN.GF' GNF./F' .G'F7.(

FNG'.F' /7'/' NG 7طN.GF'.)FNN7.F' NG 7طN.GF' GNF./F' .G'F7. � 

 :GN7FF' /?G'. .GN7FF' /?G'. 'GG/F. N.F' .G'7.F' OF? /?. F? GNF?.F'H NFH7.GFg' GNF?.F' //'G? G76.
 .G'7. /?.7' NG "/?. F?" /NFN.7.F' /NFGF' .G'7. OF? GN/F.F' ('. /.G F? GN7FF' /?G'. .FF?' /N/

?.FF NF7NF' 6G7GF' FG /7.7G /'/Gg' F7g7 /7'/' 'GF? FF?GF' /?.7g' .G'7.F' FG6.H �NFH7.GFg' GNF
./G'?F' /.7'/GF'H �NGF7F' FNN7.F'H �0'?N.GF'H FNN7.F'H �/N.7.NFF' 0'NFG?F'H 

 :G7NF /7NGg' /?G'. OF? /.?N P6F'H /?. F? GNF?.F' /G>F' //' NGH /7N. Gg. G'>F /7NF /?G'. 0/G.?'
F /FG'G.G /7. FN.7. 0'.F'7F' ?N7.7. /N/ FG'G FG6. /?. F? /7'7/F' OF' /N/'N.?g' /7'7/F' FG FNN/.F

.HN./F' FN.7. 0'GNF?. ?'..' Hg. FG FG/7F' /.? .F. /7NF /7NGg' /?G'. /7N. Gg. OF' HN./F' 
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/?. F? GNF?.F' NG //G.?GF' 0'?G'.F' 6?. 

F' GF'?F' HN/ 0'?G'.F' FG /N/?F' GU/FS. 'NF'G ''N7 'GNF? HN7/F' (g7FF FGGN N.F' /N7'7/F' /FGF' FG /N/?
 OF? 'ONGNF?. ' O.G'F7. GN/N FN. ?6.H �/NGNF?.F' 0'77&GF' F.'/ /.'N.F' FG GNG?.H /?G'.F' G7/. HNF/.FN7

:'GFG /NG'7>.F' //'7GF' /?. FG G>7F' 

1- /?G'.University of the People.? /N7'7/ .G'7. G/F. : 0'/'G6.H �' OG'G. /NF'.G .F7.Fg' 7
 /6.'7' F.F FG /?G'.F' G6G NG .G'7.F' 7N7/. UG.N .(N7'/F' GNF?H H'G?g' 0g'.G NG 'G. G7.?G /NGN7G'
 'GG .'G7N>H /7NG7G'H /7'G7'G F/G /FNG7G 0'?G'. NG 'N77/ H' 'N. U7.. F UGG /7N.G /7.. PH0 FNNGF'?

7.G' /UNG7 0'&N. /&NG. UG.N NFG?F' .N7/.F' 77G F? Og6G �GG.'7'GGH (g7F' 0'7/F 7 U6?. /G?'/ /N6'
 F/G /NGF'? 0'77&G ?G 'G.G'76 Hg. FG /?G'.F' 'GGU/F. N.F' /NGN8NF' /7..F' ('7.G'HHP  H'

..GN7H7GN'G 

3- :/?. F? NGF'?F' GWF?.FF G7.F/' /?G'. /FG G'? UFG G7.F/' /?G'. GU/F.90 ?F /N7'7/ //FG FG 7'..G //
 7N.7.'GF' .G'7. FG //'N. H'/.FgF /77GF' GF6. GGF G/N.G �/NG'FF' HH/F' FG FNGU/F.GF' FNNFH/F' (g7F'

 F? 'G//? /N6N N.F'H /?G'.F' NG /7UGN.GF' /?. F?02  /7'7/F' GNF'G. ?NG. //FG UFG NU7>. /N/ .' O.G'F7.
 /U/GF0 .O7F' U//G 0'NF7 

2-. F? /7'7/F' /FG /?G'. NG /?TUDelft : /FGF' FG 'O//? �'/FFNG NG 'N.NFNFG.FF .GF/ /?G'. GU/F.
 G..7F 'G //FGF' NU7>. /N/ ./?. F? /?G'.F'. H'/.Fg' NG FN.>'7F' FNNFH/F' (g7FF /N7'7/F'22%  FG

./7'7/F' GNF'G. 

4- /F'6> N.' Hg7 /?G'.TAGI-UNI : G'? NG0290 6> N.' Hg7 /GU>FG .G'F Hg7 /?G'. GN/F.. /F'
 .F7.Fg' 7.? /N6'7.Gg' /?G'.F' G6G .77'. /FF ./?. F? 0'?G'.F' F6G' O//' NGH GF'?F' OF' /F'6> N.'
 /F. OF' 7G7F' OF' /.'/F' HH/ 'GNG /?. F? /7'7/F'H FN.7.F'H 0'?G'.F'. H'/.Fg' 0'''7.' FNG7. G/G.

.'G/.'N. 

5-- :/7N7FGF' /?G'. ///H .77'. /?. F? /7'7/FF NFH7.GFg' GNF?.F'ELU  NG /7N7FGF' /?G'. NG
 /F7 77G0225  ///H 77/. ./?. F? GNF?. /?G'. 'G/F? ./.7'G �/?G'.F' NG 7NN7.F' 6G7G NG G7FG

.GNF?.F' /76F' G?/ OF? /7N7FGF' /?G'. NG NFH7.GFg' GNF?.F' 

6- :NFH7.GFg' GF?.FF /N77GF' /?G'.F' /GU>FG NGH �/?. F? 0'?G'.F' O//'H NF'?F' GNF?.FF /N/.7 7N>
 /F7 /N//. .G'7.H /N.N7/. 0'7H/ FG /NGNF?.F' 'G.76F' GN/F.. 0'/.0221 F? /7'7/F' 'G.g7F /N.. /N/ .

 FNF/.FGFF 7UGN.H ./GF..G 0g'.G //g/ NG /NFH/F' H'G?g' /7'/' NG 7N.7.'GF' /.7/ OF? HN7/F'H /?.
/N6'7.G' /&N.  (g7F' FN. P/7.F' 7N6/F'H NG'7>.F' (7'F.F' GNGGG OF? /'G.?g' /.7F FG FUFF.
.FN7 U7/GF'H 

7-:FN7/.F' /?G'.  /F7 FN7/.F' /?G'. NG /?. F? /7'7/F' /NFH7.GFg' GNF?.F' 6G7G 77'.0224  O''F.
'N.NFNFG. H'.G NG 0'7N7.F' 7.& /.G'NG G/G. GF0H �/?G'.F' 7F.G FG 7'7F OF?  'GGN8N.H 0'GNF?GF'

 O//' FN7/.F' /?G'. ./.7' �'6G.H ./NGN/'Gg' /G'?GF' GF..GH /?G'.F' NG GUF?.F'H 7N7/.F' 0'NFG? NG
./?. F? 0'?G'.F' 
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8- :/N6'7.Gg' 7FN. /?G'. 7N'FN NG .77'. /NGNG/ /?. F? GNF?. /?G'. NG0220  F? /7'7/F' /N..
NG /N7N&7F' 'G. UGGG FU/G..H �/?. ./N7FN.F' 0'?G'.F' /NF. ?G FG'N.N NGNF?. 0'GFGH /N7'7/ 0'7H/ 7NN7. 

 /N/'7.Fg' 0'.F7.GF' ?G FG'N..F ' O7NU7. /G _G7SGF' /N7'7/F' 0'7H/F' FG //?. 'G.g7 /?G'.F' / UH6.
./NFH/F'H /NF7NF' /N?'G..g'H 

9-://N.GGF' /NFH/F' /?G'.F' '. //N.GGF' /NFH/F' /?G'.F' U/?S. NG N7'7g' 'G U7FG ?FN �/?. F? GNF?. /?G
.77FH 7FN. 'GFN. FG HH/F' FG //? NG O7.' ?H7G 'GF /.NN FGF �'N.G'> 

92-:/NFH7.GFg' /N/N?7F' /?G'.F'  NG .?7N.H �8'N7F' /FN/G NG ?F.H /?. F? 0'?G'.F' O//' 7..?S.
.FF //G.?GF' /7.FF 'OFGH F7'FGF' NG /NGNF?. 6G'7G /'..G'/NGN/'Gg' 0'/'G.?g' OF? HN7/FF G/G.H ./?G' 

 00'GF F6G' OF? 'ONF.G 'ONF'? ' OGNF?. /?G'.F' G/F. 'GG �'G.'.7.G //N. ?G7 OF? /?'7N 'G. 'ON.7'.H 'ONF.'/
 7N6/F'. GNF?.F' FN. .G/N P6F' �.G/GF' GNF?.F'H NFH7.GFg' GF?.F' 0'NFF.H 0'FN.7. OF' /F.7GF' GNF?.F'

6'.GF' ''6?'H 0'&NGH 0'?G'. ?G HH'?.F'. //&'7F' /G7?GF' FN7N.H FFFH �/NFF.F' FN77 F? 7N6/F'H �7
 ?G .7'F.N 'G. GFN7N.H �/NGN/'G' //N. 0'0 7/'7G FG H'7 NGNF?. ON./G.H �'ONGF'?H 'ONF.'/ 7N7/. /&NG

/F' O/G GF?.F' GNGGGH /F'77F 'GG?/ OF' /G'6' �P/N?7F' ?G..GF' 0'.F7.GN?7F' ?G..GF' /'7G' /G'GF /'N.P/ 

11- :/NF'GNF7F'. /NGN7Gg' /?G'.F' F. ' O7'7..' /GH7?GF'AUIS  7N> /U7'. /?. F? GNF?. /?G'. NG
 NGN7Gg' طGFF' OF? ' O7 U7/.G ' OGNF?. /?G'.F' GU/F. ./NF'GNF7F' NG 'O/N//. �NF'.7/7GF' GNFFg' NG ?F. /N/.7

 0'NGF.F' GF..G FG (g7FF./NFN/F'H �/N?'G..g'H �/N/'7.Fg' 

/7'7/F' .&'.F 

:'GFG .&'.FF' 6?.. 0H7.F' F? /7'7/F' 07G7' 

:'gH'  /FFF FF/H NFH7.GFg' GNF?.F'H 'N.NFNFG.F' OF? /G.?N NGNF?. G'>F /N.N. HNG7G /NG'FF' HH/F' G/F.
H' FG /N/N?7F' /N.7?F' /GFGGF'H /?. F? GNF?.F' /GN>FG NG /N?NF7.F' FN.7. NG ./.F N.F' HH/F' F&'..G'F 

 :' 'NF'/./NN>FF' 0'7'GGF' /NGF. NG //N. /NF'?G /?. F? GNF?.F' FF/ 

 :' '/F'/ NG FN77'/F' /FN7/ ?'G.7' NG GG7. NF& .7'/ .G'7.. 0'NFGF' NG 7.NN.GGF' FG'?G /NH6. /7H76
.GG.'7'GG /NGF.H N7'7/F' GGFN7/. ?'G.7' 

 :' '?.'7G'/..7' ..G'F7.F' '6G NG FN77'/F' //'N8 NG 7N.G FG6. GG'7 /?. F? GNF?.F' NG 'N.NFNFG.F' 

:' '7G'. ./?. F? GNF?.F' NG //N.F' FNF/. HH/ H'/ .F7.Fg' GN77 0'FN.7. ?'G.7' 

:' '7/'7 .GNF?.F'H 7N7/.F' H77 GF?.H 7N7/.F' /&NG ''6?' .N7/. OF' /.'/ NG .G'F7.F' 

N.F'H 0'/'7.Fg'0'N7 

 NFH7.GFg' GF?.F' N.FNG? 7NN7.F 0'/7.FGF'H 0'N7N.F' FG /?NG.G. 0H7.F' F? /7'7/F' 07G7'
:'GFGH GNF?.FF /NF.F.7GF' 0'G.N.F' FGH /?. F? GNF?.F'H 

:'gH'  /FGNG //'?' Hg. FG GF0H ?'/.g' OF? /6G/GH /.0'. /&N. /NFH7.GFg' /NGNF?.F' /&N.F' HNG. H' ..N
77FGF'  ON./GF' OF? HN./F' 0'7'N. �FFF.F' 0'7'N. �G/..7GF' /G.'N. /F/G.GF' G.'NN./G FG. NFH7.GFg'
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 ..'NF OF? 7N.G 7N/'. FG GF 'GF FNGF?.GF' FN. HH'?.F'H F7'N.F' 0'H/g /G'6g'. /GNF?GF' OF? HN7/F'H
.GF?.F' 

:' 'NF'/ FN. /7G'FGF'H 7NGG.FF //N/. .NF'7'H (/'.G G'/..7' .F' .G'F7. NG FN77'/F' 0'.F'7F'H (g7F' GNF?
 N.N.'7.7g' 7NGG.F'H 0gG6GF' F/ 0'7'GG F/G FNGF?.GF' 0'7'GG 7NN7. OF' /NGNF?.F' /G.F' O?7. /?. F?

.FNGF?.GF' FN. NFH'?. NGNF?. N. FF.H 

:' '/F'/ N.7. /F? GG.'7/FH FNGF?.GFF /.7'FGF' /NFH7.GFg' /FN7NF' 7'N..' ..N>7GF' GNF?.F' F OF? /?'7.F 7
.NGNF?.F' ON./GF'. GGFF?.H GG.6. 

:' '?.'7  OF? G?N8N.H 77FGF' ON./G FN6.. /NF'GG' NG /F'?G /NFH7.GF' /'/' /N.'/7F' FN6..F' 0'FN.7. 7..?.
OF? 7>7GF' GNF?.F' ON./G H'77' GN/G.F /FNG/GF' /NG6F' /6G.g' F/G /FFF.G H' /N.N7'/ /G>F' //? ? //

./NFH7.GF' 0'NFF 

:' '7G'. .'G7GN.H 0g'7.g' F&'7H //?.H /N.NFNFG.F' /N./.F' /NF.F' //N.H GNF'G.F' /G'gG /'?'7G /7H76 

:' '7/'7  FG /?. F? GNF?.F' /NF'?G FG /.7'F.G 0'7.G OF? /N.GFGF' /76Fg'H /7N7FF' 0'7'...g' 86?.
.GF?.GF' FG0 NG /GNF?GF' .N77. /N/ 

'7:' '?. ( /N7'. GN8N. 86?.Tagging GN/F.. O '6N' /NG.H /FNG7. ON./GFF FN77'/F' ?N.7 /NF'GG' FG )
.7>7GF' GNF?.F' /N.N.'7.7' FN.7. ''F/' GGF G?.'7 /N6>. 

  ://.F' ?.'7G 

9- 7 �N7'7/F' FN7/.F' �OG77G H'?GF �NFg.F'9 �H/7g' �H'G? �?N8N.F'H 76FFF /7N7GF' 7'/ �
0299.G 

0- /'7 �/NN.7.F' /NGg7g' GNFF'. G.Fg?H N7'7/F' FN7/.F' �/N.GF' /.? NF? �/Gf P77?F' F7/ /..GG �
 �0H7N. �76FF'H /?'.7FF0292.G 

0-  NG7?GF' ON.7GF' 7NN7. NG /N6'N7F' /N.7.F' 77/F /7.FG .GFG 7/' �PH'7N?F' FN7/F' /.? H'.F'
 /?G'. �7N.7.'G /F'77 �GF?.F' FN&N7. /6Gg.FF �0'F.FF /N6'N7F' /N.7.F' /NFG �/'/>.9119.G 

4- 7 �N7GFF'H PN.7.F' GNNF.F'H 7'NFF' .Gg? /NG/G FN/F' /g79 �/7G'FF' �N.7?F' 7GGF' 7'/ �0222.G 

5-  7NN7.H ''N6NGF' //'GF N7'7/F' FN7/.F' NG /N6'N7F' /N.7.F' 77/F /7.FG .GFG 7N/'. �/FN?. G7G 7&'/
'H /NF/.F' 0'7/FF' 6?. /?G'. �G'7N.G/ //H77' �NGF?F' 7G'.F' G7F' (g7F /N7'GGF'H /NG7/F

 �/N6'N7F' /N.7.F' /NFG �F.'.0295.G 

2-  �H/7g' �H'G? �?N8N.F'H 76FFF P/FGF' 7'/ �GF?.F' 0'.N?7 NG 7NN'FG �7G? �('7.0222.G 

9- . 0'7N6FG �'N7N7 �//N//F' /N.7.F' NG GNNF.F'H 7'NFF' �7NNF'7G' �FN&'.NG �F6G/ /?G'9115.G 

2- 7 �G.g?H G.'.7' N77/GF' 8'.Fg'H FN7/.F' ON.7G NF/. �GN/7F' /.? 7G? GFF' 77F9 �F&'H 7'/ �
 �H'G?0292.G 

1- 7 �7N7/.F' NG //N//F' 0'G'..g' �//'NF' /.? H/7G /G/GH �H'G/? G'6/ G7NN9 76FFF .G'FGF' 7'/ �
 �H/7g' �H'G? �?N8N.F'H0299 7 �905. 

92-.F'7 �N7'7/F' FN7/.F' �OG77G H'?GF �NFg0 �H/7g' �H'G? �?N8N.F'H 76FFF /7N7GF' 7'/ �
0292.G 
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99- /7&'/ �PN.7.F' 7NN7.F' 6G7G �/'67g'H /G.7.F' G7F �N7'7/F' FN7/.F' G?6 �/G/G �NG'?FF'
 �/NFH/F' /N>F' /F'GH �GNF?.F'H /N.7.F'0222 7 �02. 

90-/FG6G �/'.GF' /.? �7GGF'  �.N7/.F'H 0'7'7/F'H /'/.gF ?'/.' /77&G �N7'7/F' FN7/.F' G?6
 �/6>0221.G 
90- �H/7g' �H'G? �NFF.F' GNF?.F' /&NG �0'GgGF' 7NN7. 6G7G �N7'7/F' 7N7F.F' �GN7'F �/NFH0229.G 
94-g' 7.? //N//F' 0g'7.g'. /NGF'?F' G'.NFF' /?G'. //N.GGF' 0'?G'.F' OF? ''N6'" �H'G&NF7.F �".

 7N'7.G( �/?. F? GNF?.F'H /N.GGF' GNF?.FF /N.7?F' /G.6F'0224.) 
95- �..GF' GF'? "7N7/.F' H77H .G'FGF' NG /G7?GF' 0'/F77GF' G.?G" GFNG7H FN7/ /G/' �NF'FFF'

�7 �0H7N.0 9491.FG 
92-( �"/G7?GF' ?G..G NF' HN/.F'" G.'.G NG P7G. 0'/F' NF? /N?7 ./0224.) 
99-ON./GF' GNG7. HN/" FG? /F7H �/F'. GFGF' /?G'. �N.FN.?F' 7G'6 NFGg F. /N? ./ 

( �"/NFH7.GFg' NGNF?.F'0225.) 
 

1. Dille, Brian, and Michael Mezack. "Identifying predictors of high risk among 

community college telecourse students." American journal of distance 

education 5.1 (1991): 24-35. 

2. Hattie, John. Visible learning: A synthesis of over 800 meta-analyses relating to 

achievement. routledge, 2008. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

 
 
 
 



- 147 - 

 

( N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/Chatbot GNF?.F' //N. FN7/. NG ) 

.g' 7NGG.F' 0'7'GG /NGF.HGNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG N?'/ 

The degree of employing a (Chatbot) to improve the quality of educa琀椀on and 
develop crea琀椀ve thinking skills from the point of view of educa琀椀onal 

technology professionals  

 /G/G 6GNF. /6&'? ./.'P7G?F'(1) -0'.7' G./.N7 /?G'. NG GNF?.F' 'N.NFNF 
.' NFGN?F' FG/7F' /.? .F. Hg/(3) - N.7?F' H76F' 0'NFG GNF?.F' 'N.NFNFG. 7N.7.'G 

E-mail: ablehsh@hotmail.com                                   E-mail: Dalaloohali@gmail.com 

:7_.FGF' 

N.H7 GN8N. /.7/ OF? G7?.F' OF' /7'7/F' .G/G( N6'7.Gg' /6/7/F' 0Chatbot FN7/. NG )
 ?.7' ''F. G.H .GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG N?'/.g' 7NGG.F' 0'7'GG /NGF.H GNF?.F' //N.
 N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' GNF?.F' //N. 7NN'?G /G&'F :NGH /7'7/F' G'/G' FNF/.F /GF..G 0'H/'

(Chatbot) FH �'GFN7/.F N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG /G&'F�'G.NGF. 
 7>F /G.H FG GNF?.F' //N. FN7/. NG N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ OF? G7?.FF /F'..7'H
 /NGF.F N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ OF? G7?.FF /F'..7'H �GNF?.F' 'N.NFNFG. N77..G

NGG.F' .F/G.H �NFNF/.F' NG7NF' .GFGF' G/..7' G.H .GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG N?'/.g' 7
( .>F. /N&'N6? /FN? FG /7'7/F' /FN?00 �/N/N?7F' 0'?G'.F' .F>' FG GNF?.F' 'N.NFNFG. NG 77..G )

 0N.H7 GN8N. OF? /7N.G /.7/. HNFG'NG /7'7/F' /FN? H' /7'7/F' .&'.F .G6GH6'7.Gg' /6/7/F' N
(Chatbot 0'7'GG H' /7'7/F' .&'.F .G6G 'GG �N?'/.g' 7NGG.F' 0'7'GG /NGF.H �GNF?.F' //N. FN7/.F )

N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' (Chatbot)   N77..G 7>F /G.H FG 'G.NGF.F
'?G H'H �O'/. /7N.GH /7N.G /.7/ FN. ./H'7. 'N.NFNFG. /6/7/F' 0N.H7 O?7N N.F' GNF?.F' //N. 7NN

( N6'7.Gg'Chatbot./7N.G /.7/. ''. 'GFN7/.F ) 

:/N/'.GGF' 0'GFGF' N6'7.Gg' /6/7/F' 0N.H7F' (Chatbot).GNF?.F' //N. FN7/. �N?'/.g' 7NGG.F' � 

Abstract 

The study aimed to identify the degree of employment of the (Chatbot) to 

improve the quality of education and develop creative thinking skills from the 

point of view of educational technology professionals. Four different tools were 

built to achieve the objectives of the study: List of education quality standards 

that the (Chatbot) seeks to improve? and a list of creative thinking skills that the 

(Chatbot) seeks to develop, a survey to identify the degree of employing the 

(Chatbot) to improve the quality of education from the point of view of 

educational technology professionals, and a survey to identify the degree of 

employment of the (Chatbot) to develop creative thinking from the point of view 

of educational technology professionals. The descriptive analytical approach was 

used, and the study sample consisted of a random sample of (32) specialists in 

educational technology from most Saudi universities. The results of the study 
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revealed that the study sample largely agree with the employment of the 

(Chatbot) to improve the quality of education and develop creative thinking skills 

and the results of the study revealed that the creative thinking skills that the 

(Chatbot) seeks to develop from the point of view of technology specialists ranged 

between a large degree and very large, and that the standards of education 

quality that the (Chatbot) seeks to improve came to a large degree. 

Keywords: (Chatbot), Improving the quality of education, Creative Thinking Skills. 

/G/FGF' 

      /NFG?F' 7NN7. F.' FG GF0H �GNF?.F' NG /NF.F.7GF' 0'NFF.F' GN8N. OF' /NGNF?.F' 0'77&GF' O?7.
 .NF'7g' FG N?'F77g' ''G6F' 7..?NH �/N.NFNFG.F' 0'7N7.F' /.G'NGH �GF?.F' 0'.7.G 6N6?.H �/NGNF?.F'

 'GFG //'G.7g' FGGN N.F'H GNF?.F' 0'NFF. FG //N//F' ./NGNF?.F' /GN>FGF' FN7/. NG 

 ''G6F'H 0'F'N.FF /N/N?7F' /&NGF' .G7? /FHN?'F77g' SDAIA (0200 .7 �0 ''G6F' H'. )
NG"  N?'F77g'  "7'7/g'H G77.F'H GGGF'H GF?.F' FG ' OG'>F H' /F& FGG. N.F' 0'NFF.F' FG /?NG.G

N?'F77g' ''G6F' G7.N  /N/-'N'6G.- GN/F. 'GFG /7N/G FG /N6NH �GF?.F' G'/G' FF/N ('6. NGNF?. ON./G
( /NG/G  /7'7/  G./G' 'G '6GH  �7'G..g'H ?'/.g' OF? /.F7F' /?'7N 'GG �GF?.F' 77G0202 0'FN.7.F' H' )

 H' /N/ �O7.g' /NGNF?.F' 0'&N.F' NG GNF? 7N/?F' FGGN g  Og'.G G/F.  N?'F77g' ''G6F' OF? /G.?. N.F'
0'H/g'  0'F'N.F' G'/?F' ?G /6H7?GF' 0gG6GF' F/ NG GG'7.  G.'FN.7.H N?'F77g' ''G6F' NG //'.GF'

 /G'6g'. �'GFN.7.H /G7?GF' OF? HN7/F'H �7N7.F'H 7'G..g'H ?'/.g' OF? /7/FF' FG /N6. 'GG �/FG'GF'
. GF'NG NG 'GGN8N.H /F.'7F' (7'..F'H /GN/FF' 0'7..F' OF? />G'/GF' OF' .G/N/ 

( NF'7GF'H NFN./F' GN6NH0202 'O//? FF/N7 /N/ G86?N H GNF?.F'. 6GFN7 N?'F77g' ''G6F' H' )
 GF?. 0'&N. GN/F. .7'GGF' G6G FGH �/NGNF?.F' 0'.7.GF' FN7/. NG GG'7. N.F' /NGNF?.F' .7'GGF' FG

'FN.7. 7GN. 'GG �.F'7F'H GF?GF' FG gG 0'.>7H 0'.'N./' .7'F. /N7.6FG O'//? N?'F77g' ''G6F' 0 
 �GNF?.F' /N7G.H �0'..'NF' F/ NG //?'7GF'H �/.F7F /?.'7F' /N6>.F'H �NFf' /N/7.F' /NF'GG' F/G 0'G/.F'
 7NN7. NGH �/N7'/g' H'G?g'. GNFN GF6GH �GF?.F' 0'.N?7 7N.6. OF? /7/FF'. G7.N GF' OF' /G'6g'.

/. NGH NGNF?.F' 7'7FF' ?F7 /NFG?.'G.'N.'.F'H 0'77&GF' ''/' FN7 
 ''G6F' 0'FN.7. GN8N. FG NGNF?.F' ?'7FF' FGG.N O./HN?'F77g' //'G.7g'H .F7.N GFG  GF0

 OF? G7?.F'H �N?'F77g' ''G6F' 'GNF? GNFN N.F' 0'N7'7g'H (/'.GF' GGG GF0 NG 'G. /?'NFF' FG /?NG.G
 �'GFG? /NF&H /?NF.GF' G.'FN.7./.G.'H .7. ''G6F' 0'FNN?'F77g'  0'GNF?.F'H 0'/'67g' FG /?NG.G.

 ''/' G.N O./ //6'NF'OF? G'GGF'  OF' /'F.7' G.H FGG'N.F' 0'GNF?GF' 6N6?.H �'G?G.N G'/..7g' g' NFg.
 ''G6FN?'F77g' /F'7F .F' FNF/.F 'F.'?G..GFNG /G'/.7GF' /(Scott, D. 2021). 

?'F77g' ''G6F' 0'FN.7. H' /N7'/g'H /NGNF?.F' G'GGF' FG 7N/GF' ''/' OF? /?'7. NGNF?.F' ?'7FF' NG N
 7NGN. OF' /G'6g'. �GG.'7/FH /.F7F' 0'.'N./' ?G O6'G.N 77.G GNF?. GN/F. FGGN 'GFg. FGG 'G7N7..H

NG0 /NGNF?. 0'7FG 7NGN.H �0'7..F' H/'..H /G7?GF'H GF?F' FG GGFGG. N.F' 77GF' FG 7N/GF'/  0'&N. 86?.
 77NH /FNG7 FG. /?NF.GF'H /GF..GF' GNF?.F'Scharre, P., & Lamberth, M. 2022).) 

 7..?.H/N6'7.Gg' /6/7/F' 0'.N.H7F' N?'F77g' ''G6F' 0'FN.7. FG )(Kshetri, N. 2023 N.F'H �
?'G GF?. /&N. G/F. 'GF' '0' �GNF?.F' 'N.NFNFG. H'.G NG O '?N77 O'7'6.F' .Fg(g7F' 7'6F. G.G. /F  /F'7F' /..H
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 7NGG.F' 0'7'GG FG 7N.G //? NGF.H �N?'G..g' F?'G.F' OF? GG6G/. 'GF' OF' /G'6g'. �GG7NGF NG
 �0'GN7NF'H P/F'.F'( 0gG6GF' F/ OF? /G.?GF' GF?.F' Hg. FG N?'/.g'0290  .) 

/6/7/F' 0'.N.H7F //N/? 0'G'/..7' G'FGH (Chatbot) F' NG OF? (g7F' /?'7. 'GF' :'GFG GNF?.
 7H7/F' ?NG. OF' HN7NF' /N.. 'GF' 'GG �NFG6F' GGFH/.H GG.'.'N./g O 'FGH GG. /7'.F' GF?.F' NG GNNG.F'
 'GF' OF' /G'6g'. �///'H G78 7FF. //?'7GF' .F7 FG /.F7F' FGG.H �H'GG P'H .FH P' NG 0'7'...g'H

.FG GNG7. NG FNGF?GF' /?'7. /NF'.GF' GG.'N/Lin, M. P.-C., & Chang, D. 2020) ) 
 ( H/N6.'G.'H 7/'N7.NGN/ GN6NHDememtriadis, S., Atmatzidou, S, 2016 0'G'/..7gF )

  /6/7/F' 0N.H7 .G/ H' 'G7G0 F.'7F'/N6'7.Gg'  7NGG.F' OF? (g7F' 0'7/F 86?N /GF..GF' GNF?F' NG
H GNG /7'GGF'H /N.F' N?'/.g'.0g'.GF' GF..G NGH GF'NGF' FG 7N/G NG /N?'/.g' GG.F'7 FG //'G.7g' 
 H' GF0 OF? /G'6'N.GFGF' .G/  NG N?'F77g' ''G6F'. //H6GF'H /N6'7.Gg' /6/7/F' 0'.N.H7F

GG'7N GNF?.F'  �'G&'6?' ''/' ON.7G ?G7H �7'NFF'H GNNF.F' .NF'7' 7NN7. NG GNF?.F' //N. FN7/. NG
GN8N.H  FG6. /NF.F.7GF' 0'NFF.F'�.7F'  �F.F.7GFF 'GN7N7.H /N7'/g' 0'/'NFF' /'/?' NG GG'7. 'GF' 'GG

 NGNF?.F' G'>FF' 0'.7.G FN7/. NF'.F'.H 0'.Fg'. //N.F' 7..ط. GF0 OF' /G'6g'.Antebi, L. 2021).) 
 O 'F'GN' /N/N?7F' /N.7?F' /GFGGF' NG >F'. G'G.G'. GNF?.F' ?'7F O>/NH GF'. 8NGFF' NG G7H/. 'GFG �?G..

 /N(7 0'?F7. FF/N 'G.H0202 GN8N.H NF'?F'H G'?F' GNF?.F' F/'7G /G'G. 'GG'G.G' /GFGGF' .FH' /N/ �
 0'NFF.F'/NF.F.7GF' NF?.F' //N. FN7/. FN.7 NGH �G.'.F7.GH NF'/F' 77?F' 'N.NFNFG. /.G'NGF �GNF?.F' NG G

 �NF'7GF'H NFN./F'(0202 .) 
 /6/7/F' 0'.N.H7 H' F.'7F' 87?F' Hg. FG /6.NN6'7.Gg'  ''G6F' 0'H/' //' /?.N?'F77g'� 

�//N//F' 0'FN.7.F' FG NGH  7NGG.F' 0'7'GG /NGF. NG /?'7N /F GNF?.F' NG 'GGN8N. H' 'GGg'N?'/. FF/NH �
' 'N.NFNFG. 77..G N?H O/G OF? /7N.G /.7/. /N?N 'G/'.FH �NG6F' GF?.F'?.GF' 7&'7.. GNF?.F FNGF

GF.g ?6H P6F' G/GF' FNF/. G.N O./ � /.7/ OF? G7?.F' OF' /NF'/F'  /7'7/F' O?7. FF7FGF' '6G FGH
 N6'7.Gg' /6/7/F' 0N.H7 GN8N.(Chatbot)  N?'/.g' 7NGG.F' 0'7'GG /NGF.H  GNF?.F' //N. FN7/. NG

.GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG 
 /FG6G:/7'7/F' 

 :NF'.F' 7N&7F' H'&7F' OF? /.'.gF /FH'/G /7'7/F' G6G 0''. 

 N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ 'G(Chatbot) GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG 

:NFN 'GG /N?7GF' /F&7g' FG //? GFG ?7G.NH 

9.  N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' GNF?.F' //N. 7NN'?G 'G(Chatbot) �'GFN7/.F 

0.  N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG 'G(Chatbot) �'G.NGF.F 

0.  N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ 'G(Chatbot)  7>F /G.H FG GNF?.F' //N. FN7/. NG
�GNF?.F' 'N.NFNFG. N77..G 

4.  N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ 'G(Chatbot) .F 7>F /G.H FG N?'/.g' 7NGG.F' /NGF
 �GNF?.F' 'N.NFNFG. N77..G 
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 :/7'7/F' G'/G' 
9.  N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' GNF?.F' /N. 7NN'?G ?6H(Chatbot) 'GFN7/.F. 

0.  N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG /G&'F ''F.(Chatbot) 'G.NGF.F 

0. F? G7?.F' N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ O(Chatbot)  /G.H FG GNF?.F' //N. FN7/. NG
.GNF?.F' 'N.NFNFG. N77..G 7>F 

4.  N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ OF? G7?.F'(Chatbot)  /G.H FG N?'/.g' 7NGG.F' /NGF.F
.GNF?.F' 'N.NFNFG. N77..G 7>F 

/7'7/F' /NGG': 

     7'7/F' O?7.N6'7.Gg' /6/7/F' 0N.H7 FN.7. 7'G/.7' OF' /NF'/F' / (Chatbot)  FN7/.FGNF?. //N. 
0'77FGF'  /GFGGF' /N(7 G'/G' ?G G.7F. N.F'H 'G.NF?'G //'N8H /NFH7.GFg'0202  �77?F' 0'.F7.GH

N6'7.Gg' /6/7/F' 0N.H7 7N/'. /.7/ OF? 6NG7.F'H (Chatbot)  NG'7'GGF' 7NN7.0 N?'/.g' 0'7.g /
.?'/.g'H 7NGG.F' OF? 7/'F G.N.'.F' FGH G7GF. F/'H GF?.G FN. 

:/7'7/F' /H// 

 :/N?N6NGF' /H//F'/6/7/F' 0N.H7 GN8N. /.7/ OF? G7?.F' NG /7'7/F' G6G 077.F' 

 Chatbot)(NGH  0'77FGF' //N. FN7/.F N?'F77g' ''G6F'. //H6GF' /N6'7.Gg' 0'.N.H7F' FG ?NF
GNF?.F' /N/NGF.H /NFH7.GFg' N?'/.g' 7NGG.F'. 

 :/N76.F' /H//F'GNF?.F' 'N.NFNFG. N77..G 

 :/NF'GGF' /H//F' /N/N?7F' /N.7?F' /GFGGF' NG /7'7/F' FN.7. G. 

 :/NF'G6F' /H//F' G'?F' FG HHg' N7'7/F' F7GF' NG /7'7/F' FN.7. G.9444 .FG 

:/7'7/F' 0'/F77G 

7.Gg' /6/7/F' 0N.H7 N6'(Chatbot) 

( FNG'6H 7'GF' G7?N0291 FGGN 0'7'N. /G&'FH 7'78'H �0'F'7. FG6.. /G/'G /N7'N/ 0'G.'H" )
 FG8 NG ////G G'/G' FNF/.F FN?G .N.7.. GFN?G G'GG 8'.F' OF? (g7F' 0'/?'7GF GNF?.F' NG 'GG'/..7'

.7(" N7'NF541.) 

N6'7.Gg' /6/7/F' 0N.H7 H'.//'.F' G7?.Htbot(Cha )  O 'N&'7.'GF'.  0'.N.H7F' ?'NF' FG ?NF
 H' /.'.GF' FN77 F? 'G' G/..7GF' ?G ///'/G ''7.'. GNF. /N/ N?'F77g' ''G6F'. //H6G /N6'7.Gg'
.N?'/.g' 7NGG.F' 0'7'GG /NGF. NGH /NGNF?.F' 0'77FGF' GNF?. //N. FN7/. NG 'GG'/..7' FGGNH 0N7F' 

GNF?.F' //N.: 

 GF7 /G7?.( HH7.&H /0299 FNF/. OF' G/G. N.F' 0'''7.g'H .NF'7g'H 0'H/g' FG /?NG.G NG ")
.7( "/NGNF?.F' 0'77&GF' F.'/ 'G.N7'7G.7' OF? 8'G/F'H �//N.F'09 .) 

 O 'N&'7.' GNF?.F' //N. H'.//'.F' G7?.H'GF'.  //N. FN7/.H ''F.7gF .NF'7g'H 7NN'?GF' FG /?NG.G
NGNF?.F' 0'77FGF' /'G. /NFH7.GFg' ./NGNF?.F' /77&GFF 7G.7GF' 7NN7.F' FF/N 

 N?'/.g' 7NGG.F' 

( NF'7F GG7?N0299)  /N7GGF' /6'Gg'H /Fg7F' FG 7/F 7.G'. 6NG.N G/'GH .G7G NFF? 7'6F"
.7( "/F'7g'H /N&'FF.F' /FH7GF'H05.) 

H 0N.H7 GN8N. GF'. O 'N&'7.' N?'/.g' 7NGG.F' H'.//'.F' G7? N6'7.Gg' /6/7/F'(Chatbot)  NG
 N6'7.Gg' /6/7/F' 0N.H7 GG'7N :/Fg7F'( :NFN 'GG �/F'7g'H /FH7GF'H /Fg7F' G7'GG GNGF.(Chatbot) 
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 N6'7.Gg' /6/7/F' 0N.H7 /?'7N �"GG.'?'/.'H GG.G'NG 7'G8g (g7F /77GF' ''7?' NG(Chatbot) 
N �///'NF' /FG6GFF /?NF.G HNF/ ?6H NG N6'7.Gg' /6/7/F' 0N.H7 /?'7(Chatbot)  /NGF. NG

F67?N �G7'?GF'  N6'7.Gg' /6/7/F' 0N.H7(Chatbot)  'G' .GN.F7 .F'G NF O./ �FN7.f' ''7'
 N6'7.Gg' /6/7/F' 0N.H7 /?'7N :/FH7GF'(Chatbot)  0N.H7 GG'7N �//..G (NF7'. H'G?g' 8'.F' NG

( N6'7.Gg' /6/7/F'ChatbotNG )  N6'7.Gg' /6/7/F' 0N.H7 GG'7N �/GNF'G 7N> /FN77. G'/Gg' FNF/.
(Chatbot) ( N6'7.Gg' /6/7/F' 0N.H7 NGFN �//N/. 7'GG' 0'.F' OF? (g7F' 0'7/F /NGF. NGChatbot )

 N6'7.Gg' /6/7/F' 0N.H7 /?'7N �0gG6GF' F/ OF? (g7F' 0'7/F(Chatbot)  .NF'7' /77 NG
F'G 7N> /7G..G N6'7.Gg' /6/7/F' 0N.H7 NGFN :/F'7g' '7N.'H ./GN(Chatbot)  O/F 7GFF'. /F/F'

( N6'7.Gg' /6/7/F' 0N.H7 GG'7N �(g7F'Chatbot 0N.H7 /?'7N �7'GGg'. 7N.?.F' /N7/ ('7G' NG )
 N6'7.Gg' /6/7/F'(Chatbot) .)7'N/F'H 8'FFF'H F7'N.F' /7'GG ('7.G' NG 

P7>FF' 7'7g' 

.H7 0NN6'7.Gg' /6/7/F' (Chatbot) 
( /6/7/F' 0N.H7Chatbot FN?7FG FG GF'.. /GFG NGH )Chat  'G. /7FNH6/7/F'/  'G'bot  NGH

 /6/7/F' 0N.H7 'GFG 0'NG7G //? 0N.H7F' OF? FF7NH �0N.H7 /GFGF 7'7..'/NF?'G.F' �?'7G H'/ ' GF?GF
6/7/F' 0'.N.H7 /G.?.H �0N. 0'6F' H' �N6'7.Gg' .G'7. NGH N?'F77g' ''G6F' OF? N6'7.Gg' /

/GG7G  /NG0 0'G'/GFG.6.  0'//'/GF'G.. /N76.F'  ///G 0'GNN7'FN7 Hg. FG 'G..G7.7'GF'.H .7' /.'.
�///?.G  �FNG'6H 7'GF'( 'GF .FGH N.F' /GGGF' .7/ ?.7N GF0H /GF..G G&'8N. /6/7/F' 0'.N.H7 GNF. 'GG
0291.) 

( 'GN.F77G0 /FHSpilka, 2017)   /6/7/F' 0'.N.H7 GN8N. N?'H/ FG H'N6'7.Gg'  GNF?.F' NG
 GF?.F' 7NGN. OF? 'G.7/F. F/G.NN?'G..g' /6/7/F' 0'.N.H7 G7.. /N/ �.F'7 FGF �N7.6F'H �

 GF0 OF? /G'6' �'G?G GNG.F'H 0'?N6NGF' FG /?NG.G ?G FG'?.F' OF? /7/FF'H �/FH7GF'. /N6'7.Gg'
7 ?N7.7. /6/7/F' 0N.HN6'7.Gg'  0' �GF?GFF /?'7G /.'/G. NGG �GF?GF' OF? ''.?g' FG GNG..F' NG
?N7.7N  OF? /.'.gF N6'7.Gg' /6/7/F' 0N.H7 GN8N. GF?GF'0'7'7G.7g' G/77N N.F' /NGNNF' (g7F' '

' .NN7. Hg. FG .F7.Fg' 7.? GNNF.FF /FN7NG 'GGN8N. FGGN 'GG �'GNF? /.'.g'H?.'7GH ''7.g /
./NGNF?.F' /76Fg'H 0'..'NF' 

 0'N7>FF' 7/G' FG 0'GNF?GF' ''F.F' /N7>F /?.H"'7'..7'  0'.N.H7.6/7/F'/ . /N/ /N6'7.Gg' GNF
 G.'?N.7' G/ FGH 'GF GFH'F. /FN77 NG O'7N.G O'7N/'. 7/&N GF?.GFF 'G6NG..H 0'GNF?GF' 87? OF? /N7>FF' G6G

 G6NG..HG&'?/.7'H  �HN.7G(" 0'GNF?GF' G6GF0292 .7 �00.) 
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GNF?.F' //N. 
7/F' 0'.N.H7F N.GFGF' .G/F' H'/ /6/N6'7.Gg' �GNF?.F' OF? 7N.G 7N/'. GF N?'F77g' ''G6F'. //H6GF' 

 ?6HH �7N7/.F' NG G/N/. 0'77'GG 7'G..' NG /F&'G 0'7/F GNF?.F' ?'7F  N?'F77g' ''G6F' O7?' /N/
/G.'NGF HNF/  GF0 FNF/. F.' FGH �/G'/.7GF' /NGF.F' FF/NH � GNF?.F' //N. FG FN7/N 'GG GNF?.F' 0'.F?

 ''G6F' G7'?GH 0'7'GG. /N76.F' 7/'NGF' ?NG. /'/G'H �GNF?.F' G'>F NG /G8gF' 0gN/?.F' ''7.' 77.6N
?'F77g'N  GF0 NG 'G.G.'H/'  /?'NFH �GFG? /NF&H//'G.7g' .F' 0'F'GGg' FG �'GG/FN NG'/..7g'H g' NFg.

 FN7.f' /N7N7. G'7./'H 'G?G FG'?.F' G.N N.F' 0'F'N.F' /N'G/ H'G6F  N?'F77g' ''G6F
(UNESC,2021.) 

 /NFH7.GFg' /NGNF?.F' 0'77FGF' //N. 7NN'?G  

( /77&G 07'6'Quality Matters,2020 //N. 'GNF? GNF. N.F' 7NN'?GF' FG /?NG.G G'FG H' )
':/NFH7.GFg' /NGNF?.F' 0'77FGF 

1. :FG6.H 77FGF' /G.'H 

  GF?.GFF G'?F' G/GF' 7G0 ?G 77FGFF HN7NF' /NGNGH 77FGF' /NF& /N6N. G.N H' 

3. :GNF?.F' 0'.7.G 

 .'G7'NF FGGN FG6. /NGNF?.F' 0'.7.GF' 77FGFF /NGNF?.F' G'/Gg' 7G?. H' 

 .G /N7'7/F' 0'//NFF /NGNF?.F' G'/Gg' HNG. H' /?FN.GF' GF?.F' ..'NF 7NF.H G'?F' G/GF' ?G /FG'N
.7'NFFF /F.'F /7N7. 

 ./6'HH /N/7 FG6. />'7GH /FH/G /G'?F' G'/Gg' HNG. H' 

 ./6'H �FG6. //NFGH �////G /76Fg'H �/NGNF?.F' G'/Gg' FN. /F7F' HNG. H' 

 .NGNF?.F' 77FGF' ON.7G ?G O6'G.. /NGNF?.F' G'/Gg' HNG. H' 

2. .F':FG6NH 7'NFF'H GNNF 

 ./NGNF?.F' G'/Gg' GNNF.F' 7NFN H' 

  .//6'H /7N7. 0'.7/F' /NF& /N6N. G.N H' 

 .0'.7/F' 0'''7.'H /NFf FG'6 7NGN. ?G ''/' GNNF.F 7NN'?GF' /G'G. GF?.GF' /NH6. G.N H' 

4. :FG6NH /NGNF?.F' /'NGF' 

 '/Gg' FNF/. NG 7N.G FG6. /NGNF?.F' /'NGF' /?'7. H'.77FGFF /NGNF?.F' G 

  G'/Gg' FNF/. F.' FG 'G. G8N. N.F' /FN77F'H /NGNF?.F' /'NGF' GN8N. FG /N'>F' 77/ G.N H'
./NGNF?.F' 

5. :FG6NH GF?.GF' F?'G.H GF?.GF' /76F' 

 ./NGNF?.F' G'/Gg' FNF/. NG /NGNF?.F' /76Fg' GG'7. H' 

 ' GF?.F' 0'N.N.'7.7' /NGNF?.F' /76Fg' G?/. H'.(g7F' F?'G. ?.6.H 6طFF 

 .0'..'NFF /?.'7F' /N6>.F'. (g7F' /NH6.H /N7'7/F' /7./F' F.'/ GF?GF' /7. /N6N. G.N H' 

6. :FG6NH GF?.GF' G?/ 

 .GNF? HN7/F' /FN77H NFF.F' G?/FF 0'/'67'H 0'GNF?. OF? 77FGF' FG.6N H' 

7.  77FGF' NG 0'NFF.F' G'/..7' 

  G /G/..7GF' F&'7NF' G?/. H'./NGNF?.F' G'/Gg' NGNF?.F' 77FGF' N 
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 '6FF' GF?.F' 0'N.N.'7.7' G?/.H (g7F' FN. F?'G.F' 6N6?. 77FGF' NG /G/..7GF' 0'H/g' GG'7. Hط. 

8.  :FG6NH G'/..7g'H HN7NF' 

 .G'/..7g' /FNG7 77FGF' /&'NF 77N. H' 

  GF' 0'NFF.F' ?NG. OF' HN7NF' NG /?'7. N.F' 0'GNF?GF' HNG. H' .//'.G 77FGF' NG /G/..7 

:GNF?.F' NG N?'/.g' 7NGG.F' 0'7'GG 

( 6N6?F' /.? O7N0221:NFN 'GNG F/G.. N?'/.g' 7NGG.F' 0'7'GG H' ) 

9.  :/Fg7F' NG /Fg7F' 6.'.H �////G /NFG8 /7.G Hg. GNG'GGF'H 7'GGg' FG 7/F 7.G' /NFN. FG FGG.F'
' 'GFG /7N/G ?'NF' N?'/.g' 7NGG.F' �H'G6g' /Fg7H �NF'?GF' 0'0 /N7GGF' /Fg7F'H �/N>GFF' /Fg7F

.7N.?.F' /Fg7H 

0.  :/FH7GF'.0'7N/GF' 7NN>. ?G G7NGG. 7'7G FNN/.H /GF..G 7'GG' /NFN. OF? /7GF' /7/F 

0.  :/F'7g'./N/. NG 'G FG 7'G..'H 7'GGg'. 6NNG.F' 
/F.'7F' 0'7'7/F' 

 HH7.&H P7N./F' O7.'(Alhejori et al., 2022)    0N.H7 0'G'G7' F? .///. /7'7/6/7/F'/ 
(Chatbot)  0N.H7 .G/ Hg. FG FNGF?.GF' G'76'H GNF?.F' NG6/7/F'/   �(g7F' G?/F /76Fg' NG

0/G.?'  FFF /N.GFGF' 0'?.'7GF' OF? /7'7/F'02  //N//F' 0'NFF.F //N//F' 0gH'/GF' GGGF /N//. /F7H
/F' 0N.H7 0'G'/..7g /6/7(Chatbot)  .&'.F .G6GH �GNF?.F' NG6/7/F'/  /GG7G /6/7/F' 0'.N.H7 H'

 �0'N6'N7F'H /7/FGF' F/G O7.g' 0g'.GF' 6?.H G'?F' GNF?.F'H �/>FF'H �7.NN.GGF' GNF?.F N7'7' FG6.
 /6/7/F' 0N.H7 G'/..7' H' /7'7/F' .&'.F .G6G 'GG(Chatbot)  ONGNF?. O '.GF ?.7 FG 7/G' H'G N.FN GF'H '

0'.'N./' /.F7F' G. 'GG �G'/..7'  0N.H76/7/F'/ (Chatbot)  .F'. OF' N.N7..F'H �NFH'?.F' GF?.F' NG
 (7'..F'. ///'/G 0N.H7 N/F/ FG 7/G' GNNF. G. /F'. /77/F' .&'.F ./6H' ' O6N' �O7.g' GNG7.F' (/'.G

 0N.H7 H' OF' HHg' G'FGF' NG .&'.FF' 7N6.H6/7/F'/ (Chatbot)  .N?N6NGF' '67F'H GNF?.F' FN7/. NG 
 HH7.&H H'.N. /7'7/ .?7 'GG(Topal et al., 2021) OF'  /6/7/F' 0'.N.H7 7N/'. /.7/ /G7?G

/N6'7.Gg'  ''G6F'. //H6GF'N?'F77g'  7G'.F' G7F' (g7F GNF?F' 77FG NG N7'7/F' FN7/.F' OF?
7/F' .?..' /7'7/F' G'/G' FNF/. F.' FGH FG /7'7/F' /'/' .F/G.H �N.N7.. G.6 .GFGF' /7'7'...g'0' 

 �/N/?.F'H /NF.FF' FG /FN? OF? 'GFN.7. G.49 '.F'7  /7'7/F' .&'.F 07G8' /N/ �'NG7. NG 7G'.F' G7F' FG
 /6/7/F' 0N.H7 GN8N. H'N6'7.Gg'  /.7.. HH7N (g7F' H'H (g7F' GF?. OF? N.'.N' FG6. 7/&N

7/F' 0'.N.H7.G6G/GH /?.GG /6/ 
( FNG'6H 7'GF' O7.' 'GG0291 /NF?'G.F' /6/7/F' 0'.N.H7 /NF?'G OF? G7?.F' OF' .?7 /7'7/ )

 NG7NF' .GFGF' /7'7/F' .G8H �P/'/?g' HHg' G7F' 6NGg. O/F 'G&'F..7'H /N6'N7F' GNG'GG ('7Gg
F' GNG'GGF' 7'...' FG /7'7/F' /'/' .F/G.H �N.N7..F' /.6F'HG /FN? O/F /N6'N7F' GNG'GGF' 7'NFF /N6'N7 F

 FN.?NG.GF' N77N.G FN. H'/ 0'0 HH7G G'FG �' /7'7/F' .&'.F .G6GH �P/'/?g' HHg' G7F' 6NGg.
 ./N.N7..F' /?NG.GF' /F'7FH /N.N7..F'H /7.'6F' 

( H'GNF7 /7'7/ .?7 'GG0291 /.G7. OF? /G.?N N.N7/. .G'F7. /NF?'G /G7?G OF' ) 0'.N.H7F'
 G'/' .F/G.H N.N7..F' .GFGF' OF? /7'7/F' 0/G.?' .(g7F' O/F N?'/.g' 7NGG.F' 0'7'GG /NGF.F /N6'7.Gg'

 OF? 'GFN.7. O7.H GNNF. /F'7.H 7'...' NG /7'7/F'02  /N.N7.. FN.?NG.G OF' GGGN7F. G. /.F'7H O '.F'7
 G6.95  FG /FNGG /7.'6H O '.F'795  .G6G /N/ �.F'7 /NGF. NG 0'.N.H7F' /.G7. /NF?'G. /7'7/F' .&'.F

 .N?'/.g' 7NGG.F' /7'GG 
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 HH7.&H G7'. /7'7/ .G/G 'GG(Park et al.,2015)  0'.N.H7F' OF? G&'FF' GF?.F' 7NN7. OF' N.F'H
F' .GFGF' OF? /7'7/F' 0/G.?' �'N7NG NG /N&'/..g' 7'7/GF' NG GF?.GF' ?'/.' FN7/. NG GNF?.F' NG. N.N7.

 FG /FNGG /FN? OF? /7'7/F' FN.7. O7.H09  //GF N&'/..g' /F'/F' G7F' FG O '.F'790  ?'6.' G.H ?N.7'
 NG 0N.H7F' /N.G7. /NF?'G. /7'7/F' .&'.F 07G8' /N/ �0'N6'N7F' OF? /G.?N 0N.H7 /N.G7.F /.F7F'

 .O '?G.7G 0N.H7F' /N.G7.F GG'67 H'GH �/.F7F' ?'/.' FN7/. 
?.F' /F.'7F' 0'7'7/F' OF? FNF 

 H'.N. /7'7/ ?G FG.. /NF'/F' /7'7/F' H' /F.'7F' 0'7'7/F' FG ظ/gN HH7.&HTopal et al.,(2021)   FG
  G/GF' /N/''F/.7'. ( H'GNF7  FG OgG /7'7/0291( FNG'6H 7'GF'H �)0291HH7.&H G7'.H �) Park 

et al., (2015). 

  /N/'F FG 'G'/.F .GFGF'  H'( H'GNF7 /7'7/ ?G GF... /NF'/F' /7'7/F'0291 .GFGF' .G/..7' N.F'H �)
( FNG'6H 7'GF' /7'7/H N?NFF'0291 �N.N7..F' /.6F'H NG7NF' .GFGF' .G/..7' N.F' �)G7'. /7'7/H 

 HH7.&HPark et al., (2015) 7'7/ )،التي/H �N.N7..F' .GFGF' .G/..7'Alhejori et al., (2022  N.F'
/G.?' HH7.&H H'.N. /7'7/H  �/N.GFGF' 0'?.'7GF' OF? 0 Topal et al (2021) .GFGF' .G/..7' N.F'

.N.N7..F' /.6 
 GF... /NF'/F' /7'7/F' H' /.F /'/g' /N/ FGH OgG F?  �ON./GF' FNF/. /F'7. HH7.&H 6&'GF' /7'7/ FG

( H'GNF7 /7'7/H0291N.7'7/H GNNF.H 7'...' 'GNG G/..7' N.F'H ) ( FNG'6H 7'GF'0291 G7'.H �) HH7.&H
Park et al., (2015)  HH7.&H H'.N. /7'7/H �0'F'N.F' ?G.F /'/'G 7'...g' .G/..7' N.F'H Topal et 

al.,    (2021)  H N.F'0/G.?' .P/?.F'H NF.FF' 7'...g' OF? 
'7g' 7H'/G ''F. NG /F.'7F' 0'7'7/F' FG /NF'/F' /7'7/F' 0/'G.7'  /FFH OF' HN7NF' NGH P7>FF' 7

 /6/7/F' 0N.H7 GN8N. /.7/ OF? 'N6F' طF7.7 'GF'. /NF'/F' /7'7/F' 7...H �H'NF?FF /FNF/ />'N7
/N6'7.Gg' (Chatbot)   NGH N?'/.g' 7NGG.F' 0'7'GG /NGF.H /NFH7.GFg' 0'77FGF'  GNF?. //N. FN7/.F

-  /F'7g'H /FH7GF'H /Fg7F'- ..G 7>F /G.H FG  //N. 7NN'?G OF? G7?.F'H �GNF?.F' 'N.NFNFG. N77
 GNF?.0'77FGF'  N6'7.Gg' /6/7/F' 0N.H7  O?7N N.F' /NFH7.GFg' /NGNF?.F'(Chatbot)  NG'GH �'GFN7/.F

 N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG(Chatbot) 'G.NGF.F  
:/7'7/F' .GFG 

'7/F' G'/G' FNF/.F .N.'/6H 7NG>F' /.? GG7?N /N/ NFNF/.F' NG7NF' .GFGF' H'.//'.F' .G/..7' /7
(0290 Hg. FG H'G O''N7 G.F'N. ?NG. FG O 'FNF/ O 'G7H 'GG7HH 7G'N>F' /7'7/ OF? /G.?. /FN77 " GF'. )

GF7 O 'G7H /7G'>F' G7H Hg. FG H' )GNF? FF7N 'GG NGNG 7N.?.( 'G7&'7. /N6N.H /7G'>F' G7HN O '
.7( ")GNF? FF7N 'GG NGG 7N.?.(49.) 

/7'7/F' ?G..G : 'N.NFNFG. N77..G FG /7'7/F' ?G..G HNG.NG GNF?.F' F'H /N/N?7F' 0'?G'.F' >F'.
 GG//?059 

:/7'7/F' /FN?  0'?G'.F' .F>' NG GNF?.F' 'N.NFNFG. N77..G 6?.F /N&'N6? /FN??7F'>F'.F'H /N/N 
 GG//?00 /. FGH //6NG NGH HH9. 
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 HH/.1 

/N/N?7F' /N.7?F' /GFGGF' NG GNF?.F' 'N.NFNFG. N77..G FG /7'7/F' /FN? 

/?G'.F' FN77..GF' //? 

/N?7 GFGF' /?G'. 2 (6.3%)  

O7FF' G' /?G'. 1 (3.1%) 

/NGg7g' /?G'.F' 2 (6.3%) 

6N6?F' /.? GFGF' /?G'. 3 (9.4%) 

 GN7FF' /?G'. 5 (15.6%) 

7 /?G'. /.N  5 (15.6%) 

 F&'/ /?G'. 1 (3.1%) 

 GN.. /?G'. 1 (3.1%) 

 N.7?F' H76F' 0'NFG 3 (9.4%) 

 /?G.GF' /?G'. 5 (15.6%) 

 //. /?G'. 1 (3.1%) 

 //'.F' /?G'. 1 (3.1%) 

 F7NG GFGF' /?G'. 2. (6.3%) 
 

:/7'7/F' /'/' 

     ' H'.//'.F' .G/..7' /7'7/F' G'/G' FNF/. F.' FG 'G..7'FGF O'7>F GF0H �0'F'N.F' ?G.F /'/' /F'..7g
.'G.g('7. OF? /.'.gFH �'G?G..GH 'G.GFGH /7'7/F' G'/Gg 

:/7'7/F' /'/' ''F. 

     /'/g' ''F. G. /NF'/F' /7'7/F' ?N6NG. /F7F' 0'0 /F.'7F' 0'7'7/F'H �0'N./g' OF? ?g7g' /?.
'G.F' 07GNF 7'NFG FGH �)/F'..7g'( FN77F? FG /N&'GFF' 'G.7N7 NG .FNG.H N7 

 :HHg' 77F?F'  /7'7/F' /FN?H /F'..7g' F? 0'GNF?G 

 NF'/F' 77F?F' HH/. FGH G/6NG NG 'GG /F'..7g' 7H'/G :0 

                                              HH/.3 

                                        /F'..7g' 7H'/G 

G 'H'.GF  0'7'.?F' //? 

1  N.F' /NFH7.GFg' 0'77FGF' GNF?. //N. 7NN'?G0N.H7 O?7N 6'7.Gg' /6/7/F' N
(Chatbot) 'GFN7/.F 

11 

2  N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG G(Chatbot) 
'G.NGF.F 

12 

3 N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ (Chatbot) 7/. NG GNF?.F' //N. FN
 GNF?.F' 'N.NFNFG. N77..G /G.H FG 

7 

4  N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/(Chatbot)  FG N?'/.g' 7NGG.F' /NGF.F
 7>F /G.HGNF?.F' 'N.NFNFG. N77..G 

5 

5  ?NG.GF' 35 
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:)/F'..7g'( /7'7/F' /'/' 0'./H H/7 

• F'..7g'( /'/g NF.'/F' H'7.g' H/7:)/ 
      NF.'/F' 7F'..F' O/G OF? G7?.F'. H'.//'.F' .G'F �/F'..7g' 0'7'.?F P7G'>F' H/7F' FG /G'.F' /?.

 �/FG'G /F'..7g' /.7/H 7N/G FG /.7/ FN. )HN77N.( 7'..7' 0gG'?G ('7/. )/F'..7g'( /7'7/F' /'/g
( HH/. NG .&'.FF' 0''.H �'GGFN. 7'.ط.F' O/G /G7?GF GF6GH0) 

                                                 HH/.2 

7H'/GF' ?NG.H /NFGF' /.7/F'H /NFآ FG 0'7'.? FN. 7'..7g' 0gG'?G 

FGG /F'..7g' 
                                                      

.823** .773** .817** .750** 

HHg' 7N/GF'  .565** .650** .448* 

NF'/F' 7N/GF'   .740** .330 

/F'/F' 7N/GF'    .334 

?.'7F' 7N/GF'     

 
( /F? 'ّ克N&'7/' /F'/ )**(2029( /F? 'ّ克N&'7/' /F'/ )*( )2025  ) 

    ( HH/.F' FG FN..N0( ON.7G /F? 'ّ克N&'7/' /F'/ 7'..7g' 0gG'?G ?NG. H' )2.29 /N.H OF' 7N6N 'GG �)
N. /NNF 7'..7' /Fg? OF? /Fg/ N7?N '6GH /F'..7gF /NFGF' /.7/F'. /?.7g' /F'..7g' 7H'/G FG 7N/G FG F

?'G.7'  G/GF' FF/.H G7'NFF .?6H 'GF /F/'7 U/?. /F'..7g' H' H/N 'GG /F'..7g' 7H'/GF NF.'/F' H'7.g'
./NF'/F' /7'7/F' .&'.F OF? /'G.?g' /NF'GG' /G&N 'GG �/7'7/F' FG 

    7?GFH( HH/.F' H'G �/'/gF /NFGF' 0'.7/F' 7طN.G ?G F7GFG FG6. 7H'/GF' 0'7'.? 7'..7' O/G /G4 )
.O 'N&'7/' H'/ 7'..7g' '6G H'G '0' 'GH 7N/GFF /NFGF' /.7/F'. /7'.? FG 7'..7' O/G FN7G.F'. FN.N 

 HH/.4 

HN77N. 7'..7' FG'?G 
 

 HHg' 7N/GF' 7'..7g' FG'?G /F'/F' 7N/GF' '?G7'..7g' FG  

1 .846** 1 .841** 

2 .622** 2 .833** 

3 .839** 3 .885** 

4 .711** 4 .781** 

5 .669** 5 .762** 

6 .754** 6 .774** 

7 .890** 7 .705** 

8 .851** ?.'7F' 7N/GF' 
9 .782** 1 .940** 

10 .775** 2 .712** 

11 .780** 3 .958** 

 4 .712** 

5 .887** 

N/GF'NF'/F' 7   

1 .807** 5 .699** 
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2 .772** 6 .448* 

3 .833** 7 .847** 

4 .635** 8 .869** 

9 .757** 11 .734** 

10 .687** 12 .715** 

( /F? 'ّ克N&'7/' /F'/ )**(2029       )  (( /F? 'ّ克N&'7/' /F'/ )*2025.) 

( HH/. Hg. FG4. 0'7'.?F' 7'..7' 0gG'?G GNF ?NG. H' /6.N ) /F 'G7H'/G.G7.' 7'.?F' ?NG. 0'
( ON.7G /F? H'? 7'..7' FG'?G OF? .F7/H 'N&'7/' /F'/ .F'G /N/ ?G.7G NF.'/ H'7.'.2.29 FGG )

 /NF'GG' /G&N 'GG �/7'7/F' FG G/GF' FF/.H �G7'NFF .?6H 'GF /F/'7 U/?. 7H'/GF' 0'7'.? FG /7'.?
/F' /7'7/F' NG /F'..7g' 0'7FG OF? /'G.?g'.G7'NFF .?6H 'G 7NF. 'GF'H /NF' 

./'/g' 0'./ 
 0'./F' FG'?G ('7/ FN77 F? NF.'/F' H'7.g' 0'./ ('7/ G. �/F'..7g' 0'.7/ 0'./ FG FF/.FFH

( 0'.FH7G 'GF'Cronbach's Alpha OF? F7/F NGF 0'.7/F' G6G ?G.H �/F'..7g' 7H'/G 0'.7/F )
/F'..7g' 0'./ /.7/ F? 7.?. /NFG /.7/ FGN GF '0'G �/N/7F' //'NF'H 7G7F' FN. /H'7.. O 'GNF 6.'. N.F'H �

 0'.7/ NG 0'./ G'FG H'G '0' 7G?F' OF?H �7G7 PH'7. FG'?GF' /GNF H'G /F'..7g' 0'.7/ NG 0'./ G'FG
'./H /NF'/7G //'N8 NF?. FG'?GF' /GNF //'N8 H' /N/ �/N/7F' //'NF' PH'7. FG'?GF' /GNF H'G /F'..7g'0 

(HH/. NG /6.N 'GG �/7'7/F' ?G..G OF? /FN?F' .&'.F GNG?. /NF'GG' NF?N 'GG �/F'..7g' 0'.7/5:) 
 HH/.5 

/F'..7g' 0'7'.? 0'./ 
 HHg' 7N/GF' 0'./F' FG'?G NF'/F' 7N/GF' 0'./F' FG'?G 

1 0.953 1 0.954 

2 0.954 2 0.953 

3 0.953 3 0.953 

4 0.954 4 0.955 

5 0.954 5 0.955 

6 0.954 6 0.955 

7 0.952 7 0.953 

8 0.953 8 0.954 

9 0.954 9 0.953 

10 0.953 10 0.954 

11 0.953 11 0.953 

  12 0.954 

/F'/F' 7N/GF' 
1 0.953 5 0.954 

2 0.953 6 0.953 

3 0.953 7 0.952 

4 0.954   

?.'7F' 7N/GF'  

1 0.955 4 0.954 

2 0.956 5 0.954 

3 0.954   

( HH/. FG /6.N5 0'./ FG'?G H'N..FH �O'/. ?G.7G 0'./ FG'?G 0'0 /F'..7g' 0'7'.? ?NG. H' )
( HH/. H'G �FGG /'/g' 0'./ ?G 7H'/GF' FGH /'/g'2.GF0 /6NN ) 
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 HH/.6 

)/F'..7g'( /7'7/F' /'/g 0'./F' FG'?G 

G 7N/GF' 0'7'.?F' //? 0'./F' FG'?G /Fg/F' 
1 HHg' 11 953,. /8'.GG 
2 NF'/F' 9 954,. /8'.GG 
 /F'/F' 9 953,. /8'.GG 
 ?.'7F' 9 955,. /8'.GG 
3  /NFGF' /.7/F'

/F'..7gF 
42 954,. /8'.GG 

( HH/. FG /6.NH2 'GF' 0'./ FG'?GF 'OFGH GF0H ?G.7G 0'./ 0'0 /F'..7g' 7H'/GH /NF. H' )
 NFGF' 0'./F' FG'?G >F. /N/ �0'.FH7G( /F'..7gF2.154 HN7FNG'6 0'.FH7G .7/.G �//N. 0'./ /.7F NGH �)

Cronbach and Shavelson (0224 0'./F' FG'?G H' )≤1 HNG. 'G/F?H /8'.GG 0'./F' /.7F H'G .≤2 .
 �//N. 0'./F' /.7F H'G≤9( HH/. FG FN..N �/FN.FG .2 7H'/GF )0'.F H7G 'GF'( 0'./F' 0gG'?G GNF ?'G.7' )

7g'( >F. 'GFG 7H'/GFF 0'./F' FG 'ONF'? OgG'?G /F'..7g' 07G8' 'GG �/F'..2.15 F? /?G.7G /.7F NGH �)
( 'ّ克N&'7/' /FN.FGF' /.7FF'2092 ?.G.. /F'..7g' H'H �/NF'/F' 'F.7'7/ NG .&'.FF' 0'./ /NF'GG' OF' 7N6N 'GG �)

&'.FF' OF? /'G.?g' FGGN GF6F �0'./F' FG /NF'? /.7/.H 'G. HN/NF'H ./? G'/..7' G. /NF'/F' /7'7/F' NG '/
/N?'G..g' GNF?F' NG /N&'7/g' /G6/F' G'/..7'. /N&'7/g' .NF'7g' FG SPSS :NF'.F'G 

:G'/..7' G. /NF'/F' /7'7/F' NG /G/..7GF' /F'..7g' 0'./H H/7 FG /G'.FF :OgH' 

9. HN77N. 7'..7' FG'?G Pearson Correlation G'.FF./F'..7gF NF.'/F' H'7.g' H/7 FG / 

0.  0'.F H7G 'GF' 0'./ FG'?G Cronbach's Alpha ./F'..7g' 0'./ FG /G'.FF 

:G'/..7' G. /7'7/F' /F&7' F? /.'.gF :O 'NF'/ 
0. /N7'N?GF' 0'G'7/Fg'H 0'77N.GF'H /NN&GF' .7FF'H 0'7'7G.F'  /NGF. HN/ /FN?F' 7>F /G.H /G7?GF

?'/.g' 7NGG.F' N6'7.Gg' /6/7/F' 0N.H7 G'/..7'. GF?.F' Hg. FG GNF?.F' //N. FN7/.H N
(Chatbot) 

:'G.6F'FGH /7'7/F' .&'.F 

 N?7GF' H'&7F'. /FF?.GF' .&'.FF':HHg'  N.F' GNF?.F' //N. 7NN'?G 'G0N.H7 O?7N '7.Gg' /6/7/F' N6
(Chatbot) 'GFN7/.F� 
 .F' .G/..7' �H'&7F' '6G F? /.'.gF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF'H 0'7'7G.F' H'.//'

 FG HNG.N P6F' HHg' 7N/GF' HN/ /7'7/F' /FN? 0'.'..7g99  �/7'7/F' /FN? 7>F /G.H FG �/7'.?
 HH/.H9 GF0 /6NN. 
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 HH/.7 

 //?F'( HHg' 7N/GFF NG7NF' ''7/g'21) 
G /7'.?F' 

.7
FF'

H 
0'

7'7
G.F

' .'..7g'0'  

N.
'7

/F
ط '

7N
.GF

' 

P7
'N?

GF'
 G

'7/
Fg

'  

7N
/F.

F' 
/.

7/
 

.N
.7

.F'
 

//6
. F

G'N
G 7

N>
 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F

G'N
G 

9.  N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

 OF' HN7NF' /NGNG /N6N. NG
 FN.7. F/G /NFH7.GFg' 0'77FGF'

Speech Recognition 

G 0 1 9 12 9 3.94 0.85 /7N.G 8 

% 0 1.6 14.3 19.0 14.3 

0.  N6'7.Gg' /6/7/F' 0N.H7 GNFN 
(Chatbot) 

 /7N7. 0'.7/F' /FN77 /N6N..
 FN.7. F/G //6'HExpert 

System 

G 0  8 13 10 4.06 0.77 /7N.G 2 

% 0  12.7 20.6 15.9 

0.  N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

/NGNF?.F' G'/Gg' 7'NF NG  F/G
 FN.7.Expert System 

G 0 1 9 10 11 4.00 0.89 /7N.G 7 

% 0 1.6 14.3 15.9 17.5 

4.  N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

 77FGF' /&'NF 87? 7N7N. NG
  FN.7. F/G NFH7.GFg' Speech 

Recognition 

G 0 2 8 11 9 3.81 1.05 /7N.G 11 

% 0 3.2 12.7 17.5 14.3 

5.  N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

 NFH7.GFg' 77FGF' G'/..7' /FNG7
 FN.7. F/GExpert System 

G 0 9 11 10 1 3.94 0.96 /7N.G 6 

% 0 14.3 17.5 15.9 1.6 

2.  N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

 NG /G/..7GF' F&'7NF' 87? NG
 FNF/.F NGNF?.F' 77FGF' G'/Gg'

 FN.7. F/G /NGNF?.F'Expert 

System 

G 0 8 15 6 2 3.81 0.83 /7N.G 10 

% 0 12.7 23.8 9.5 3.2 

9. .7 N6'7.Gg' /6/7/F' 0N.H7 /?'7 

(Chatbot) 
 F/G GF?.F' 0'N.N.'7.7' G?/ NG
 FN.7.machine learning 

G 1 1 7 12 10 3.94 1.00 /7N.G 8 

% 1.6 1.6 11.1 19.0 15.9 

.8 N6'7.Gg' /6/7/F' 0N.H7 /?'7N 
(Chatbot) 

 F/G /NGNF?.F' /76Fg' G?/ NG
 FN.7.machine learning 

G 1 1 5 12 12 4.06 1.00 /7N.G 4 

% 1.6 1.6 7.9 19.0 19.0 

.9  /6/7/F' 0N.H7 GG'7N
(Chatbot) 

 F/G (g7F' FN. F?'G.F' 6N6?. NG
 FN.7.machine learning 

G 1  15 10 5 4.06 0.89 /7N.G 3 

      

% 1.6  23.8 15.9 7.9 
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     N?F' 0'.'..7g G'?F' 7طN.GF' OF' 7>FF'.H GNF?. //N. 7N/G N/F /F0'77FGF'  N.F' /NFH7.GFg'N O?7
0N.H7  N6'7.Gg' /6/7/F'(Chatbot)  NG 7N/GFF G'?F' N.'7/F' 7طN.GF' H'G �'GFN7/.F0.19 F'H G'7/
 P7'N?G10 H' H/N 'GG . OF?H'  0N.H7 GN8N. OF? /7N.G /.7/. HNFG'NG /7'7/F' /FN?6/7/F'/ 

( N6'7.Gg'Chatbot) /.F 0'77FGF' //N. FN7>FF'.H ./NFH7.GFg'7  /FG 7N/GF' NG 0'7'.?F' .N.7. OF'
 /7'.? OF?' .F'GH �/7N.G /.7/ OF? 7N/GF' NG 0'7'.?F' ?NG. .F7/H /7'7/F' /FN?  0'.'.' ..H'G.

 GF7 /7'.?F' NG92 " 'G7F N.F'H /H6N N6'7.Gg' /6/7/F' 0N.H7(Chatbot)  /?.'7F' /N6>.F'. (g7F' 
 FN.7. F/Gmachine learning) N.'7/ 7طN.G OF? .F7/ N.F'H ")4.92  G7/F P7'N?G G'7/F'H

10( GF7 /7'.?F' .F7/ 'GNG  � /7N.G /.7/.H �.4 " 7F. N.F'H )/?'7N  N6'7.Gg' /6/7/F' 0N.H7
(Chatbot) FN.7. F/G NFH7.GFg' 77FGF' /&'NF 87? 7N7N. NG Speech Recognition "FF' OF? 

N.'7/F' 7طN.GF' >F. 0' �7N/F.0.29 P7'N?GF' G'7/Fg'H9.25  FG6F'H9  ?NG.F /N.'7/F' 0'77N.GF'  FN.N
7N/GF' 0'7'.? 

 FG61 

HHg' 7N/GFF /FN?F' /.'..7g N.'7/F' 7طN.GF' 

( HH/. NG /6.N9 GNF?.  //N. 7NN'?G H' )0'77FGF'  N6'7.Gg' /6/7/F' 0N.H7  O?7N N.F'
(Chatbot)   GGF'. .F/G. /N/ GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG /7N.G /.7/. 0''. 'GFN7/.F

( N6'7.Gg' /6/7/F' 0N.H7 HNG/..7NChatbot /NFH7.GFg' 0'77FGF' OF' HN7NF' /NGNG /N6N. NG )

3.60

3.70

3.80

3.90

4.00

4.10

4.20

.10 N6'7.Gg' /6/7/F' 0N.H7 /H6N 
(Chatbot) 

 F/G /?.'7F' /N6>.F'. (g7F'
 FN.7.machine learning 

G 1  14 12 4 4.16 0.90 /7N.G 1 

% 1.6  22.2 19.0 6.3 

.11 '7.Gg' /6/7/F' 0N.H7 /H6NN6  

(Chatbot) 
 GG&'/' GNNF.F 7NN'?GF' /G'G. (g7F'
 0'''7.'H /NFf FG'6 7NGN. ?G
 FN.7. F/G 0'.7/F'machine 

learning 

G  2 9 10 10 3.90 0.94 /7N.G 9 

%  3.2 14.3 15.9 15.9 

 

 FGG 7N/GF' 3.97 0.92 /7N.G 
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 FN.7. GN8N. Hg. FGSpeech Recognition   N6'7.Gg' /6/7/F' 0N.H7 GN8N.. HNGNFN 'GG
(Chatbot FN.7. F/G //6'H /7N7. 0'.7/F' /77 /FN77 /N6N. NG )Expert System    O '6N'H �

 FN.7. GN8N. Hg. FG /NGNF?.F' G'/Gg' 7'NF NGExpert System  'G F?FH  N?H /.7/ '6G 77GN
 7NN'?G.  GNF?.F' 'N.NFNFG. N77..G ( GNF?.F' 'N.NFNFG.F /NFH/F' /N?G.F'ISTEG O'/N//.H )7'N?-  N6?F'

 /NGNGH  GF?.GF'//'G.7g'   ?G /7'7/F' /.N.F FG..H 7N7/.F' ?'7F FN7/. NG /NFF.F' G.'H/'H 7'N?GF' '6G FG
 FG OgG /7'7/Park et al (2015) ( FNG'6H 7'GF' /7'7/H �0291( H'GNF7 /7'7/H �)0291 /7'7/H �)

Alhejori et al., (2022)  HH7.&H H'.N. H Topal et al (2021) 

 /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG NG'G :NF'/F' N?7GF' H'&7F'. /FF?.GF' .&'.FF'
 N6'7.Gg'(Chatbot) �'G.NGF.F 

 /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF'H 0'7'7G.F' ('7/ G. �H'&7F' '6G F? /.'.gF
 NF'/F' 7N/GF' HN/ /7'7/F' /FN? 0'.'..7g( /FH7GF'. FF?.. /N?7G 7H'/G /g/ FG HNG.N P6F'4 

( /F'7g' �)0'7'.?5 ( /Fg7F' �)0'7'.?0  0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG HH'F.. )0'7'.?
 N6'7.Gg' /6/7/F'(Chatbot) ( HH/.H 'G.NGF.F2( FG6F'H )0 /N.'7/F' 0'77N.GF' H'/6NN )

7'GGFF /N7'N?GF' 0'G'7/Fg'H./N?'/.g' 0' 
 HH/.8 

N?'/.g' 7NGG.F' 0'7'GGF P7'N?GF' G'7/Fg'H N.'7/F' 7طN.GF' 

/7'GGF' N.'7/F' 7طN.GF' P7'N?GF' G'7/Fg' /FN?F' 7N/F. 

/FH7GF' 4.11 0.77 /7N.G 

/F'7g' 4.23 0.83 '/. /7N.G 

/Fg7F' 4.09 0.83 /7N.G 

NF'G.g' 4.02 .57 /7N.G 

 FG63 

 '7N.GF'N?'/.g' 7NGG.F' 0'7'GGF G'?Fط 

 
( HH/. NG 'GG 7NGG.F' 0'7'GG FG /7'GG FG FN7'G. ('7/. H'.//'.F' .G'FH1:) 

'. /FH7GF' /7'GG. 

3.9

3.95

4

4.05

4.1

4.15

4.2

4.25

'Fمرون/  /F'ص䐣ل' /FgطF' NF'جم䐥ل'
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HH/.9 

 //?F' )/FH7GF'(NF'/F' 7N/GFF NG7NF' ''7/g'21 

 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG 7N/G N/F /FN?F' 0'.'..7g G'?F' 7طN.GF' OF' 7>FF'.H
 N6'7.Gg' /6/7/F'(Chatbot) G.NGF.F NG /FH7GF' /7'GGF G'?F' N.'7/F' 7طN.GF' H'G � '4.99  G'7/F'H

 P7'N?G99 N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG H' H/N 'GG .(Chatbot) 
 7N/GF' NG 0'7'.?F' .N.7. OF' 7>FF'.H ./7'7/F' /FN? 7>F /G.H .7/. 7N.G 7N/F. OF? .F7/ /F 'G.NGF.F

F? .F7/G GF7 /7'.?F' .F7/ 'GNG 7N.G 7N/F. O0 " 'G7F N.F'H /?'7N N6'7.Gg' /6/7/F' 0N.H7
(Chatbot )G7'?GF' /NGF. NG GF7 N.'7/ 7طN.G OF? .F7/ N.F'H "4.00  G7/F P7'N?G G'7/F'H22 .

( GF7 /7'.?F' .F7/ 'GNG �'/. 7N.G 7N/F. OF?4" OF? 7F. N.F'H )87?N N6'7.Gg' /6/7/F' 0N.H7 
(Chatbot) GN.F7 .F'G NF O./ �FN7.f' ''7' N.'7/ 7طN.G. FFg' 7N/F.F' OF? "4.22  P7'N?G G'7/F'H

29( FG6F'H  .0.7N/GF' 0'7'.? ?NG.F /N.'7/F' 0'77N.GF' FN.N ) 

 

 

 
 

G /7'.?F' 

.7
FF'

H 
0'

7'7
G.F

'
 

  

0'.'..7g' 

N.
'7

/F
ط '

7N
.GF

'
 P7

'N?
GF'

 G
'7/

Fg
'

 

N/F
. /

.7
/

/F
N?F

' 7
 

.N
.7

.F'
 

//6
. F
G'N
G 7
N>

 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F
G'N
G

 

9.   /6/7/F' 0N.H7 GG'7N
( N6'7.Gg'Chatbot NG )

 (g7F /77GF' ''7?'
"GG.'?'/.'H GG.G'NG 7'G8g 

G 0 1 4 18 8 4.06 0.73 /7N.G 3 

p 0 1.6 6.3 28.6 12.7 

0.   /6/7/F' 0N.H7 /?'7N
( N6'7.Gg'Chatbot NG )

 /FG6GFF /?NF.G HNF/ ?6H
///'NF' 

G 0 0 7 14 10 4.10 0.75 /7N.G 2 

p 0 0 11.1 22.2 15.9 

0.   /6/7/F' 0N.H7 /?'7N
( N6'7.Gg'Chatbot NG )

G7'?GF' /NGF. 

G 0 1 4 13 13 4.23 0.80  /7N.G
'/. 

1 

p 0 1.6 6.3 20.6 20.6 

4.   /6/7/F' 0N.H7 87?N
 N6'7.Gg'(Chatbot ''7' )

GN.F7 .F'G NF O./ �FN7.f' 

G 0 0 9 11 11 4.06 0.81 /7N.G 4 

p 0 0 14.3 17.5 17.5 

NF'G.g' 4.11 0.77 /7N.G 
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 FG62 

NF'/F' 7N/GFF /N.'7/F' 0'77N.GF' 
( HH/. Hg. FG /6.N1.G /.7/. HNFG'NG /7'7/F' ?G..G H' ) /6/7/F' 0N.H7 GN8N. OF?  /7N

( N6'7.Gg'Chatbot 'N.NFNFG. N77..G N?H GF0 NG ..7F' ?.7N /FH  /FH7GF' /7'GG /NGF. NG )
 7NN'?G.  GNF?.F' ISTE 7'N?G O'/N//.H–  FG  7'7G.7'. GG7GF' 7NN7. OF' HN?7N GGG GF6F 77NGF' N6?F'

.G'N. N.F' GF?.F' 0'77'GG 7NN7.H GNG7. Hg.  P6F' 7Gg' GG?'/.'H (g7F'  GF?. 6G/.H NGF7F' 77?F'
H  /N(7 G'/G'  ?G .7'F.N0202   FG?F' HN7H GNF?.F' 0'.7.G FN. /G&'NGF' /7H76 OF? .7F N.F'H

 FG OgG /7'7/ ?G FG.N 'G '6GH /G8gF' 0'7'GGF'. (g7F' ('7G'HPark et al (2015)  7'GF' /7'7/H �
( FNG'6H0291'7/H �)( H'GNF7 /70291 /7'7/H �)Alhejori et al., (2022)  HH7.&H H'.N. H 

Topal et al (2021). 
(. /F'7g' 

HH/.10 
N?'/.g' 7NGG.F' 0'7'GGF /FN?F' /.'..7'  N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/F /G8gF'

(Chatbot). //?F' )/F'7g'(NF'/F' 7N/GFF NG7NF' ''7/g'21 

G /7'.?F' 

7G
.F'

.7
FF'

H 
0'

7'
 

0'.'..7g' 

N.
'7

/F
ط '

7N
.GF

'
 P7

'N?
GF'

 G
'7/

Fg
'

 

/F
N?F

' 7
N/F

. /
.7

/
 

.N
.7

.F'
 

//6
. F

G'N
G 7

N>
 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F

G'N
G

 

9.  /?'7N  /6/7/F' 0N.H7
 N6'7.Gg'(Chatbot)  NG

 (NF7'. H'G?g' 8'.F'
.//..G 

G 0 1 5 12 13 4.19 0.83 /7N.G 4 

p 0 1.6 7.9 19.0 20.6 

0.   /6/7/F' 0N.H7 GG'7N
 N6'7.Gg'(Chatbot)  NG

 7N> /FN77. G'/Gg' FNF/.
./GNF'G 

G 0 2 8 10 11 3.97 0.95 /7N.G 5 

p 0 3.2 12.7 15.9 17.5 
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0.   /6/7/F' 0N.H7 GG'7N
 N6'7.Gg'(Chatbot)  NG

 OF? (g7F' 0'7/F /NGF.
//N/. 7'GG' 0'.F' 

G 0 1 3 11 16 4.35 0.80  /7N.G
'/. 

1 

p 0 1.6 4.8 17.5 25.4 

4.   /6/7/F' 0N.H7 NGFN
 N6'7.Gg'(Chatbot) 

 F/ OF? (g7F' 0'7/F
.0gG6GF' 

G 0 0 6 9 16 4.32 0.79  /7N.G
'/. 

2 

p 0 0 9.5 14.3 25.4 

  G 0 0 6 9 16 4.32 0.79  /7N.G
'/. 

3 

p 0 0 9.5 14.3 25.4 

NF'G.g' 4.23 0.83 '/. /7N.G 

 

 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG 7N/G N/F /FN?F' 0'.'..7g G'?F' 7طN.GF' OF' 7>FF'.H
 N6'7.Gg' /6/7/F'(Chatbot)  NG /F'7g' /7'GGF G'?F' N.'7/F' 7طN.GF' H'G 'G.NGF.F4.00  G'7/F'H

 P7'N?G20F' N?'/.g' 7NGG.F' 0'7'GG H' H/N 'GG . N6'7.Gg' /6/7/F' 0N.H7 O?7N N.(Chatbot) 
0''. 'G.NGF.F  7N/GF' NG 0'7'.?F' .N.7. OF' 7>FF'.H ./7'7/F' /FN? 7>F /G.H .7/. O'/. /7N.G /.7/.

 GF7 /7'.?F' .F7/ 'GNG 7N.G 7N/F. OF? .F7/G0 " 'G7F N.F'HGG'7N  N6'7.Gg' /6/7/F' 0N.H7
(Chatbot) (g7F' 0'7/F /NGF. NG //N/. 7'GG' 0'.F' OF? GF7 N.'7/ 7طN.G OF? .F7/ N.F'H "4.05 

 G7/F P7'N?G G'7/F'H22 .( GF7 /7'.?F' .F7/ 'GNG �'/. 7N.G 7N/F. OF?0" OF? 7F. N.F'H )GG'7N 
( N6'7.Gg' /6/7/F' 0N.H7Chatbot)  7N> /FN77. G'/Gg' FNF/. NG./GNF'G FFg' 7N/F.F' OF? "

 N.'7/ 7طN.G.0.19  P7'N?G G'7/F'H15( FG6F'H �4.7N/GF' 0'7'.? ?NG.F /N.'7/F' 0'77N.GF' FN.N ) 
 

 
 FG64 

/F'7g' /7'GGF /FN?F' /.'..7' 7طN.G 
 

( HH/. Hg. FG /6.N92 0N.H7 H' GF0 77GN 'G F?FH O'/. /7N.G /.7/. 0''. /F'7g' /7'GG H' )
( N6'7.Gg' /6/7/F'Chatbot. 0'H/' OF? PN./N ) G&'N./g GF0H 7'7FF' 0'..'H 0gG6GF' F/ NG /?'7

 F./. HH/ GG.'7'7G.7' OF? .N..H GG/67.H (g7F' /NG. /N7F 0'GNF?G OF? PN./. /7N.. /G>F' OF?
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 FG OgG /7'7/ ?G FG.N 'G '6GH GF?GF' FGPark et al (2015) ( FNG'6H 7'GF' /7'7/H �0291 /7'7/H �)
( H'GNF70291 /7'7/H �)Alhejori et al., (2022)  HH7.&H H'.N. H Topal et al (2021) 

/Fg7F' .0 
 HH/.11  

N?'/.g' 7NGG.F' 0'7'GGF /FN?F' /.'..7' /6NN  /6/7/F' 0N.H7 GN8N. /.7/F /G8gF'
( N6'7.Gg'Chatbot.) 

 //?F' )/Fg7F'( NF'/F' 7N/GFF NG7NF' ''7/g'21 

G /7'.?F' 

.7
FF'

H 
0'

7'7
G.F

' 

g'0'.'..7     

//6
. F

G'N
G 7

N>
 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F

G'N
G 

 N.
'7

/F
ط '

7N
.GF

'

'7/
Fg

'
P7

'N?
GF'

 G

/F
N?F

' 7
N/F

. /
.7

/

.N
.7

.F'

9.   /6/7/F' 0N.H7 NGFN
 N6'7.Gg'(Chatbot)  /F/F'

(g7F' O/F 7GFF'. 

G 0 1 4 18 8 4.00 0.77 7N.G
/ 

3 

p 0 1.6 6.3 28.6 12.7 

0.  .H7 GG'7N /6/7/F' 0N
 N6'7.Gg'(Chatbot)  NG

.7'GGg'. 7N.?.F' /N7/ ('7G' 

G 0 0 7 14 10 4.06 0.77 7N.G
/ 

2 

p 0 0 11.1 22.2 15.9 

0.   /6/7/F' 0N.H7 /?'7N
 N6'7.Gg'(Chatbot)  NG

 F7'N.F' /7'GG ('7.G'
7'N/F'H 8'FFF'H 

G 0 1 4 13 13 4.19 0.95 7N.G
 / 

1 

% 0 1.6 6.3 20.6 20.6 

NF'G.g' 4.09 0.83 /7N.G 

      0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0'7'GG 7N/G N/F /FN?F' 0'.'..7g G'?F' 7طN.GF' OF' 7>FF'.H
( N6'7.Gg' /6/7/F'Chatbot NG /Fg7F' /7'GGF G'?F' N.'7/F' 7طN.GF' H'G 'G.NGF.F )4.21  G'7/F'H

 P7'N?G20'7'GG H' H/N 'GG .( N6'7.Gg' /6/7/F' 0N.H7 O?7N N.F' N?'/.g' 7NGG.F' 0Chatbot )
.F7/ �'G.NGF.F  N.F' 0'7'.?F' .N.7. OF' 7>FF'.H ./7'7/F' /FN? 7>F /G.H .7/. O'/. 7N.G /.7/ OF?

 GF7 /7'.?F' .F7/ /FG 7N.G 7N/F. OF? .F7/0  N6'7.Gg' /6/7/F' 0N.H7 /?'7N" 'G7F N.F'H
(Chatbot NG �) GF7 N.'7/ 7طN.G OF? "7'N/F'H 8'FFF'H F7'N.F' /7'GG ('7.G'4.91  G'7/F'H

 G7/F P7'N?G15( GF7 /7'.?F' .F7/ 'GNG �'/. 7N.G 7N/F. '6GH .0 0N.H7 NGFN" OF? 7F. N.F'H )
( N6'7.Gg' /6/7/F'Chatbot N.'7/ 7طN.G. FFg' 7N/F.F' OF? ".(g7F' O/F 7GFF'. /F/F' �)4.22 

7/F'H P7'N?G G'99( FG6F'H �5.7N/GF' 0'7'.? ?NG.F /N.'7/F' 0'77N.GF' FN.N ) 
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 FG65 

/Fg7F' /7'GG 0'7'.?F /N.'7/F' 0'77N.GF' 

( FG6F' FG /6.N5 0N.H7 /G>F' H' GF0 77GN 'G F?FH /7N.G /.7/. 0''. /Fg7F' /7'GG H' )
 /F /FG7 /N7'N/ /NF?'G. 0'G.'N. ?.G.. /6/7/F' H'7.g' OF? (g7F' 0'7/F /NGF. NG 7.Gg' 7H/F' 'GF HNGN

 OgG /7'7/ ?G FG.N 'G '6GH �7'>.FgF /.'/F' HH/ (g7F G?/F' GN/F.H H'GG P' NGH .FH P' NG GGFN. 'GNG
 FGPark et al (2015)� ( FNG'6H 7'GF' /7'7/H0291( H'GNF7 /7'7/H �)0291 /7'7/H �)Alhejori 

et al., (2022)  HH7.&H H'.N. H Topal et al (2021) 

( N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ 'G :/F'/F' N?7GF' H'&7F'. /FF?.GF' .&'.FF'Chatbot NG �)
�GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG GNF?.F' //N. FN7/. 

N.'7/F' 0'77N.GF'H 0'7'7G.F' H'.//'.F' .G/..7' �H'&7F' '6G F? /.'.gF'N?GF' 0'G'7/Fg'H / /N7
 FG HNG.N P6F' /F'/F' 7N/GF' HN/ /7'7/F' /FN? 0'.'..7g9  /7'7/F' /FN? 7>F /G.H FG �0'7'.?

 HH/.H90  .GF0 /6NN 
HH/.13 

 //?F'( HHg' 7N/GFF NG7NF' ''7/g'21) 
G 
 

/7'.?F' 

.7
FF'

H 
0'

7'7
G.F

' 

0'.'..7g' 

N.
'7

/F
ط '

7N
.GF

' 

P7
'N?

GF'
 G

'7/
Fg

' 

.7
/

7N
/F.

F' 
/

 

.N
.7

.F'
 

//6
. F

G'N
G 7

N>
 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F

G'N
G 

  /6/7/F' 0N.H7 NG G.N
 N6'7.Gg'(Chatbot) 

 OF' HN7NF' /NGNG /N6N.
 F/G NFH7.GFg' 77FGF'

 FN.7.Speech 

Recognition 

G 0 0 9 8 14 4.16 0.86 7N.G 4 

p 0 0 14.3 12.7 22.2  
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  0N.H7 NG G.N /6/7/F'
 N6'7.Gg'(Chatbot) �

 0'.7/F' /FN77 /N6N.
 FN.7. F/G //6'H /7N7.

Expert System 

G 0 0 7 11 13 4.19 0.79 7N.G 2 

p 0 0 11.1 17.5 20.6  

0.   /6/7/F' 0N.H7 GNFN
 N6'7.Gg'(Chatbot) 

 /NGNF?.F' G'/Gg' 7'NF NG
 FN.7. F/GExpert 

System 

G 0 0 10 9 12 4.06 0.85 7N.G 5 

p 0 0 15.9 14.3 19.0  

4.   /6/7/F' 0N.H7 G?/N
 N6'7.Gg'(Chatbot) 

 F/G GF?.F' 0'N.N.'7.7'
 FN.7.machine 

learning 

G 0 1 8 11 11 4.03 0.87 7N.G 7 

p 0 1.6 12.7 17.5 17.5  

5.   /6/7/F' 0N.H7 NG G.N
 N6'7.Gg'(Chatbot) 

6N6?.  (g7F' FN. F?'G.F'
/G FN.7. Fmachine 

learning 

G 0 1 6 15 9 4.03 0.80 7N.G 6 

p 0 1.6 9.5 23.8 14.3 

2.   /6/7/F' 0N.H7 G?/N
 N6'7.Gg'(Chatbot) 

 F/G /NGNF?.F' /76Fg'
 FN.7.machine 

learning 

G 0 1 6 11 13 4.16 0.86 7N.G 
p 0 1.6 9.5 17.5 20.6 

9.   /6/7/F' 0N.H7 GNFN
.Gg' N6'7(Chatbot) 

 /N6>.F'. (g7F' /NH6..
 FN.7. F/G /?.'7F'
machine learning 

G 0 1 5 11 14 4.23 0.84  7N.G
'/. p 0 1.6 7.9 17.5 22.2 

NF'G.g' 4.12 0.84 7N.G 

 

     ( HH/. Hg. FG FN..N90GN8N. N/F /FN?F' 0'.'..7g G'?F' 7طN.GF' H' ) .Gg' /6/7/F' 0N.H7 N6'7
(Chatbot NG GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG GNF?.F' //N. FN7/. NG )4.90  G'7/F'H

 P7'N?G24 H' ظ/gN 7N/GF' NG 0'7'.?F' .N.7. OF' 7>FF'.H .'7N.G H'G /FN?F' 7N/F. H' OF? H/N 'GG .
 GF7 /7'.?F' .F7/ 'GFN. 7N.G 7N/F. OF? .F7/ 7N/GF' 0'7'.? ?NG.9  N.F'HGNFN " OF? 7F.  0N.H7

( N6'7.Gg' /6/7/F'Chatbot ) FN.7. F/G /?.'7F' /N6>.F'. (g7F' /NH6..(machine learning)" 
 GF7 N.'7/ 7طN.G OF? .F7/ N.F'H4.00  G7/F P7'N?G G'7/F'H24 .F7/ 'GNG �'/. /7N.G /.7/.H .

( GF7 /7'.?F'4" 7F. N.F'H ) 0N.H7F'H N?'F77g' ''G6F' G?/N F/G GF?.F' 0'N.N.'7.7' NG N6'7.Gg'
 FN.7.(machine learning)  " N.'7/F' 7طN.GF' >F. 0' �7N/F. FF' OF?  4.20  P7'N?GF' G'7/Fg'H

29( FG6F'H .2.7N/GF' 0'7'.? ?NG.F /N.'7/F' 0'77N.GF' FN.N ) 
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 FG66 

/F'/F' 7N/GF' 0'7'.?F /N.'7/F' 0'77N.GF' 

 

 ' Hg. FG /6.NGN8N. /.7/ H' F.'7F' 87?F  N6'7.Gg' /6/7/F' 0N.H7(Chatbot)  FG
 N6'7.Gg' /6/7/F' 0N.H7 H' OF' GF0 ?'.7' FGGNH /7N.G /.7/. ''. GNF?.F' //N. FN7/. F.'

(Chatbot)   /F&7g' /77 /N7'. 7GNN 0' GNF?.F' //N. FN7/. NG /?'7. N.F' 7&'7.F' FG /N/?F' /N.N
7..G /?'7N 'GG  /N6'7.Gg'  /6/7/F' 0'.N.H7 7GN. 'GG �/NGNF?.F' G'/Gg' 7'NF  NG GNF?.F' 'N.NFNFG. N7

(Chatbot)   O '6N'H �GG&'7.' NGg. OF? GG/?'7N 'GG 0'FNF?. FG6 OF? /?N77  /?.'7 /N6>. (g7F
(g7F /N.N N6'7.Gg' /6/7/F' 0N.H7  H' OF' /G'6g'. �0'.7/F' /77 /FN77 GGF /6N. G ''6F' 0'//'/

 //'G.7g'H �(g7F' FN. F?'G.F'H F7'N.F' 6N6?. NG /?'7N 'GG  GG.'7'7G.7' F? /.'.g'H GG&'7& F? 7N.?.F
 FG OgG /7'7/ ?G /7'7/F' /.N.F FG..H �/NGNF?.F' /76Fg'H GF?.F' 0'N.N.'7.7' G?/ NG 0'H/g' NF'. FG

Park et al (2015) ( FNG'6H 7'GF' /7'7/H �0291( H'GNF7 /7'7/H �)0291 /7'7/H �)Alhejori et 

al., (2022)  HH7.&H H'.N. H Topal et al (2021) 

:?.'7F' N?7GF' H'&7F'. /FF?.GF' .&'.FF' ( N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ 'GChatbot /NGF.F )
�GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG N?'/.g' 7NGG.F' 

 F? /.'.gF /N7'N?GF' 0'G'7/Fg'H /N.'7/F' 0'77N.GF'H 0'7'7G.F' H'.//'.F' .G/..7' �H'&7F' '6G
 FG HNG.N P6F' ?.'7F' 7N/GF' HN/ GG7>F /G.H FG /7'7/F' /FN? 0'.'..7g5 HH/.H 0'7'.?94  /6NN

.GF0 

 

3.90

3.95

4.00

4.05

4.10

4.15

4.20

4.25

N 0تNG G روبو
'Fدردش/ 

 Nتر'ضGg'
Chatbot 

NGNك /Nتوض /
'Fوصول إFى 

'FمFرر 
ل 'FgكترونN مث

 FNتطب
Speech 

Recognition

N 0تNG G روبو
'Fدردش/ 

 Nتر'ضGg'
Chatbot،

FNطر /Nتوض /
'Fدرج'0 

بصور/ و'ض//
 FNمثل تطب

Expert 

System

FNوG روبو0 
'Fدردش/ 

 Nتر'ضGg'
Chatbot  NG

 G'هد䐣س 'ل'NF
'Fت?NFمN/ مثل

 FNتطب
Expert 

System

Nد?G روبو0 
'Fدردش/ 

 Nتر'ضGg'
Chatbot 

0'NجNستر'ت'
'Fت?GF مثل 

 FNتطب
machine 

learning 

N 0تNG G روبو
'Fدردش/ 

 Nتر'ضGg'
Chatbot 

?'GتF' زNل ت?ز
ل بNن 'Fطg) مث

 FNتطب
machine 

learning

Nد?G روبو0 
'Fدردش/ 

 Nتر'ضGg'
Chatbot 

'ل䐣نشط/ 
'Fت?NFمN/ مثل

 FNتطب
machine 

learning

FNوG روبو0 
'Fدردش/ 

 Nتر'ضGg'
Chatbot 

(gطF' دNبتزو
?/ ب'Fت<ذF' /Nر'ج
 FNمثل تطب
machine 

learning 

متوسط 'ستج'ب'F' 0م/ور 'Fث'Fث
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HH/. 12 
 //?F'( ?.'7F' 7N/GFF NG7NF' ''7/g'21) 

G 
 

/7'.?F' 

.7
FF'

H 
0'

7'7
G.F

' 
 

0'.'..7g' 

N.
'7

/F
ط '

7N
.GF

' 

P7
'N?

GF'
 G

'7/
Fg

' 

/F
N?F

' 7
N/F

. /
.7

/  

.N
.7

.F'
 

//6
. F

G'N
G 7

N>
 

FG
'NG

 

/N'
/G

 

FG
'NG

 

//6
. F

G'N
G 

  /6/7/F' 0N.H7 G8H'
 N6'7.Gg'(Chatbot)  F.' FG

 7'G8g (g7F /77GF' ''7?'
GG.'?'/.'H GG.G'NG 

G 1 0 8 9 13 4.06 1.00  /7N.G 1 

p 1.6 0 12.

7 

14.

3 

20.6 

  /6/7/F' 0N.H7 G/..7'
 N6'7.Gg'(Chatbot)  /NGF. NG

(g7F' O/F G7'?GF' 

G 2 3 4 14 8 3.74 1.15  /7N.G 4 

p 3.2 4.

8 

6.3 22.

2 

12.7 

  /6/7/F' 0N.H7 G8H'
 N6'7.Gg'(Chatbot)  F.' FG

 0'.F' OF? (g7F' 0'7/F /NGF.
//N/. 7'GG' 

G 2 2 3 15 9 3.87 1.12  /7N.G 3 

p 3.2 3.

2 

4.8 23.

8 

14.3 

 /6/7/F' 0N.H7 G/..7'
 N6'7.Gg'(Chatbot)  F.' FG

 F/ OF? (g7F' 0'7/F /NGF.
0gG6GF' 

G 2 1 5 11 12 3.97 1.14  /7N.G 2 

p 3.2 1.

6 

7.9 17.

5 

19.0 

NF'G.g' 3.91 1.10 /7N.G 

 HH/. Hg. FG FN..N90 ' H'GN8N. N/F /FN?F' 0'.'..7g G'?F' 7طN.GF  N6'7.Gg' /6/7/F' 0N.H7
(Chatbot NG GNF?.F' 'N.NFNFG. N77..G 7>F /G.H FG N?'/.g' 7NGG.F' /NGF.F )0.19  P7'N?G G'7/F'H

9.92  0'7'.? ?NG. H' ظ/gN 7N/GF' NG 0'7'.?F' .N.7. OF' 7>FF'.H .'7N.G H'G /FN?F' 7N/F. H/N 'GG
GF' GF7 /7'.?F' .F7/ /N/ 7N.G 7N/F. OF? .F7/ 7N/0   " OF? 7F. N.F'HG8H'  /6/7/F' 0N.H7

( N6'7.Gg'Chatbot) GG.'?'/.'H GG.G'NG 7'G8g (g7F /77GF' ''7?' F.' FG OF? .F7/ N.F'H "
 GF7 N.'7/ 7طN.G4.22  G7/F P7'N?G G'7/F'H9.22  'GFN. � � /7N.G /.7/.HF7  /7'.?F' .F7/( G0 )

 N6'7.Gg' /6/7/F' 0N.H7 G/..7' " 7F. N.F'H(Chatbot) " (g7F' O/F G7'?GF' /NGF. NG  FF' OF?
 N.'7/F' 7طN.GF' >F. 0' �7N/F.0.94  P7'N?GF' G'7/Fg'H9.05  GF7 FG6F'H9  /N.'7/F' 0'77N.GF' FN.N

.7N/GF' 0'7'.? ?NG.F 
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 FG67 
/GF' 0'7'.?F /N.'7/F' 0'77N.GF' ?.'7F' 7N 

 N6'7.Gg' /6/7/F' 0N.H7 GN8N. /.7/ H' F.'7F' 87?F' Hg. FG /6.N(Chatbot)   /NGF.F
 N6'7.Gg' /6/7/F' 0N.H7 H' GF0 7N7G. FGGNH /7N.G /.7/. ''. N?'/.g' 7NGG.F'(Chatbot)  6NG.N

/N F. N7F FG6. 0'GNF?GF' 87? OF? 77.FN g NGG ON./GF' GN/F.  NG ?NF.F'.7 OF? PN. 7N
 .&'.F FG..H (g7F' O/F ?'/.g' NGF. NF'.F'.H /?NF.G /G7?G 7/'7G OF' GG.N.H (g7F' /?'7. 0'GNN/NGH

 FG OgG /7'7/ ?G /7'7/F' /.N.F FG..H OgG /7'7/ ?G /7'7/F'Park et al (2015)  FNG'6H 7'GF' /7'7/H �
(0291( H'GNF7 /7'7/H �)0291 /7'7/H �)Alhejori et al., (2022)  HH7.&H H'.N. H Topal et al 

(2021) 

/7'7/F' 0'N7N. 

 .GNF?.FF /G'?F' 0'7'N7F'H N?'F77g' ''G6F' G'>FF /FG'6 /N(7 /N//. 

  ''G6F' 0'FN.7. G'/..7g /N.N.'7.7g' G'/Gg' /N//.H /GN>FGF' ON.7G OF? /N6G'.F' GNNF.
 OF? ''F. /N/N?7F' 0'?G'.F' NG N?'F77g'./GFG.F' /GNF GNNF.H G'>FF' ON.7G OF? /N6G'.F' 

 ( /6/7/F' 0N.H7 /7'.H N?'F77g' ''G6F' 0'FN.7. G'/..7g /N7N&7 /7. ?6HChatbotNG ) 
.GNNF.F'H GF?.F'H GNF?.F' /7'/' 

  0'?G'.F' NG /NGNF?.F' .G'7.F' //N. FN7/.F /NF/GF' N?'F77g' ''G6F' 0'FN.7. 0'7'G..' 6N6?.
N?7F'./N/ 

  0'7'N7F' طN7.. ''7/g FNN7N&7F' //F7GF' ('/7'H GNF?.F' 'N.NFNFG. N77..GF 0'7..F' /6/
( /6/7/F' 0N.H7 /7'.H N?'F77g' ''G6F' 0'FN.7. GN8N.F 0'7/FF' ''F.HChatbot.) 

 ?.'7GF'H 7/'7GF' 
 :/N.7?F' ?.'7GF' 

( .'FNF �NF'7GF' �7G7 �NFN./F'0202N?'F77g' ''G6F' .)  ./N/N?7F' /N.7?F' /GFGGF' NG GNF?.F' NGF' /F.G
�/N?NFF' /N.7.F /N.7?F'4 (99 �)99-24. 

( .7N7FG �0'GN7NF' �H'G. �P/F'.F'0290( /NF'/F' /FF/F' NG 0'GNF?GF' /NFF. NGF?G G'/..7' ?F'H .)5-
92 .NGNF?.F' 0N.H7FF H'G? /F7F7 NG N7'7g' GNF?.F' FG )g7g' /?G'.F' /F.G0'7'7/F /NG 

/N7GFF'H /NN.7.F' �09 �(0) 492-442. 
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( .N/.7 �H'GNF70291 /NGF.F /NN.7.F' 0'.N.H7F' /.G7. OF? /G.?N .7N/G N.N7/. .G'F7. /''GG .)
 .(g7F' O/F N?'/.g' 7NGG.F' 0'7'GGN.7?F' GF'?F' NG /N6NF.Fg' />FF' /F.G( �5 �)904-942. 

?H �NFG �NFN>7G �NF/NG �/GF7( .''NGF �NF'G0299 GNF?.F' 0'77&G NG //N.F' G'>F FN.7. /NG./ .)
 GG/ /NG6F' /?G'. :7&'6.F' NG NF'?F' GNF?.F' //N. H'G6 /NF. ''6F' 00NGF 7&'6.F' NG NF'?F'

( �/N7'/g'H /N/'7.Fg' /N/.FF FN7g' /F.G .P/'NF' 76.F0 �)02-54.  

( ./N?7 �6N6?F' /.?0221.) GG.F' GNF?./NFG? 0'FN.7.H 0'.N7/. G.'7'GGH 7N./G'F/F' 7'/ . 

( ./G/G �.N.'/6H �/G/' �7NG>F' /.?0290.?N8N.F'H 76FF GFG' 7'/ .NGF?F' //.F' .NF'7' .) 

( .G7NN �NF'7F0299 /NN.7.F' 0'77&GF' NG ?'/.g' 7NGG.F'H ?'/.g' /NGF. .)7(0 /N.7?F' /G.7.F' .)
?N8N.F'H FN/N.FF 

.' �7'GF'( .FNG7'N �FNG'6H �GNG'70291 /N6'N7F' GNG'GGF' ('7Gg /NF?'G.F' /6/7/F' 0'.N.H7 /NF?'G .)
 .P/'/?g' HHg' G7F' 6NGg. O/F 'G&'F..7'H 'N.NFNFG. /F.G �/N.7.F'02( �9 �)540-599. 

 /10.21608/tessj.2019.63313https://dx.doi.org  
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( .H'87F' /.? �/NG/G0202/. F8 NG GNF?.F' 7NN7.F F./G N?'F77g' ''G6F' 0'FN.7. .)//&'. 0'N/  
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�/N/N?7F' /.7..F' NG /NGF7F' GF?GF' 0'7'GG 0'NFf' 0'N//.F'H  
The Teacher's Digital Skills in the Saudi Experience, Mechanisms and 

Challenges 

/ .NF'7G6F' H'7>/ G'7..' -/7'8H  GNF?.F'-/GFGGF' /N/N?7F' /N.7?F' 
soomaa20101@hotmail.com Email: 

:7.FGF' 

    FG GF0H �/N/N?7F' /N.7?F' /GFGGF' NG /NGF7F' GF?GF' 0'7'GG OF? G7?.F' OF' /NGF?F' /F7NF' G6G G/G.
 N.F' 0'N//.F'H �'G.'6NGGH /NGF7F' 0'7'GGF' /NGG' /N/ FG ?N6NGF' .FH'F. N.F' 0'7'7/F' ?... Hg.

/F 'G.NGF.H 'GFNF/. 0'NF&H �'G.NGF. G.'N. NG7NF' .GFGF' ///'.F' 0/G.?' GF0 F.' FGH .77'?GF' GF?GF' O
.?N6NGF' NG /NGF'?F'H /N/N?7F' 0'7'7/F' GGg NFNF/.F' 

     ./.7' FNGF?GF' O/F /NGF7F' 0'7'GGF' H'. FF?.. N.F' .&'.FF' FG /?NG.G. /NGF?F' /F7NF' .7F. /FH
F8 NGH /N/.F' NGF'?F' G'>FF' F8 NG //FG /7H76  HN7 0'.F7.GH /N/7F' 0'G8g'. /7..7GF' 0'N//.F'

 /NGF. G.'N. N.F' /NGN>F.F'H /N/'GF'H /N76.F' 0'N//.F' GG' /F? GNFNF' G. GF' 'GG ./G7?GF' /'7.F'H FG?F'
 'GG �FNGF?GF' 6?. G77 FG /FGF7FF 6G7F' /F'/H /FGF7FF /N/'GF' /GFG.F'. FF?.N 'GNG ''N7 0'7'GGF' G6G

F' 7F. �0'GF?GF'H FNGF?GF' O/F /NGF7F' 0'7'GGF' /NGF. 'GF'6 FG N.F' /NFG?F' 0'NFf' FG /?NG.G OF' //.
 (7'..F' G7'F.H .N7/.FF /NF?'G. /NGF7 0'7FG FF.H �.N7/.F' .NF'7'H .G'FG FN/. Hg. FG ''N7

G'76g' /&NG FG PN.7.F' FF/F' NG FNF?'GF' FG G'76' OF' /G'6g'. �//.'FF' NG /N77/GF' //'NFF'H  7N7N.
.GF0 OF? GG6NG/.H FNGF?GFF /NGF7F' 0'7'GGF' /NGF. 7H76 7NGN.H 

   �NGF7F' GF?GFF P6NG/. G'>F ?6H /7H76. FF?.. N.F' 0'N7N.F' FG /?NG.GF .7F. /F7NF' H' 'GG
 /N.N7/. /.G7. ?6N.H �//N//F' .NF'7g'H /FGF7F' /'G.?'. .N7/.F' 7'GF' 7NN>.H' ''F/' /7G.7G NG /G/.F

./NGF7F' 0'7'GGF' H'.G 
:/N/'.GGF' 0'GFGF' .FNGF?GF' .N7/. �/?. F? GNF?.F' �NGF7F' GF?GF' �/NGF7F' 0'7'GGF' 

Abstract 

       This scientific paper aims to identify the digital skills of the teacher in the 

Kingdom of Saudi Arabia, by tracking the studies that dealt with the subject in 

terms of the importance of digital skills and their advantages, the challenges 

facing their development, and the mechanisms for achieving and developing them 

among the contemporary teacher. For this reason, the researcher adopted the 

descriptive and analytical approach to the most important Saudi and international 

studies on the subject.The paper concluded with a set of findings that teachers' 

digital skills have become an urgent necessity in light of the new world order and 

in light of the challenges associated with health crises, labor market requirements 

and the knowledge economy. The research also concluded a set of practical 

mechanisms that would develop the digital skills of male and female teachers, 

whether through updating training curricula and methods, creating interactive 

digital platforms for training and sharing successful experiences, in addition to 
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involving all actors in the educational field from the School Supervision and 

Leadership Authority in Tayseer. Providing the conditions for developing digital 

skills for teachers and motivating them to do so.The paper also concluded with a 

set of recommendations related to the need to develop a motivational system for 

the digital teacher, change training patterns by adopting digitization and modern 

methods, and develop continuous in-service training programming in the field of 

digital skills. 

Keywords: digital skills, digital teacher, distance education, teacher training.  

:/G/FG 
        NF' GF'?F' 6N?N 0g'.G FG NG O '?F'H /FGF7F' ./.7' /N/ �NGF7F' 7N7.F'H /GNF?GF' 7'.GF' 77? GN

 F&'7NF' GG7?. P6F' F&'GF' 7N7.F' ..7. GF0H .GF'?F' NG /NG7?GF'H /N/'7.Fg'H /N?'G..g' /'N/F'
NG F?FH ./'N/F' FN/'NG FG NG /7N.G 0'7NN>. /H// OF' O/' 'GG �GNN /?. 'GNN /N.NFNFG.F'.F' H'/ /N.7

 GNF?.F' G'/G' /N/ FG ''N7 �'G.'G.N.H /NGNF?.F' /G>Fg' 'G..7. 07N>. /N/ �0g'.GF' G6G GG' GNF?.F'H
 �>GG'G( GNG //G.?GF' .NF'7g'H GF77H G.g'.GH0209 0'N.N.'7.7g'H /NGNF?.F' F&'7NF' 07N>. 'GG .)

 '6G 7N'7.F /NGF?.F' 0'N7>FF' 6?. 07N7.H /NN.7.F' /NN.. F.' FG GNG 7G/.7.H N.NFNFG.F' 7N7.F'
 (g7F' NG 'GFNF/. HH/FF /NGNF?.F' /GN>FGF' N>... N.F' //N/.F' 0'7'GGF' FNF/. F.' FGH �0'GF?U.F'

.0'77..F' ?NG.H /NGNF?.F' F/'7GF' ?NG. NG 0'.F'7F'H 

      /.'.GF'H /''7FF' NG 77/F. O/N/NFF. /?. GF N.F' 0'7'GGF' G6G G.7. ./.7' 'GF'H �/FFF'H FNF/.F'H OF? 6
 '6GH �G?G F?'G.F'H /FGF7F' GF'? NG 7'7.Fg' OF? '7/'F T.F'7F' SFV?. 'GG/G 0'7'GG �GF6G /NGF7 0'7'GG
 /FN7H ./.7' /FGF7F' H' 'GG .//N/.F' /N7'GGF' G.'G6F.7GH G.'N.'/ FGH FG?F' HN7 NG 0'G/Fg' OF?

 F>.7N 'NGNF?. '.NF7'H �N?'F77' ''G0 �FG'6. �N6'7.G' ?F'H( F/G /N.NFNFG.FF //H//GgF' 0'F'GGg'
./NGNF?.F' .G'7.F'H .G'FGF' 'GG/G.7. N.F' /NF7g' GNFF'H G7'?GF'H 0'7'GGF' FNF/. F.' FG )NGF7 ON./G 

     ' GF?GF' FG .F7.N �(g7F' NG 0'7'GGF' G6G G'/G.7'H 0'NF'GGg' G6G 7'G/.7' F?FH 0'7'GG Gg.G
 'G67G N.F' //N//F' 0'.'N./g' G6G /.G'NG OF? /7/FF' F.' FG �GNNF.F'H 6NGF.F'H طN7..F' NG ''N7 �/NGF7

 ./FGF7F' 77? 

      ?6H /F? طFG GFN.N g �'G.'?G'.H 'G77'/G NG NGF7F' GNF?.F' GH78 7NGN. F.' FG HH/F' N?7G
7 F&'7H 7NGN.H �/NGNF?. .G'7.H .G'FG FG FNGF?GFF 7G.7GF'H N7'7g' .N7/.FF /.G'NG FG /.g 0' �/NGF

 �/N/N?7F' /N.7?F' /GFGGF'G .GNF?.F' /FGF7 8 V7H /'.F' OF? GG/?'7. /N7'7' /NGF7 0'7'GG. GG/NF7. F.'
 FNTN V/.H 'GNG? GNF?.F'H /N.7.F' /GN>FG 7NN7. OF' N.N.'7.7' 7N>FG FGH O?7. N.F' HH/F' FG 'G7N>G

.G 'G.N(7 FG6 GF '7N.G '6N/ .77. /N/ �G.'.F7.GH FN76?F'H P/'/F' H7FF' 0'N.'/ .7'F.F 'G.'.7
 /F7F0202 G'/G' FNF/. 'G.'./N N.F' /NFGGF' GG.'7'GG. NF7FF FNGF?GFF NFGGF' .N7/.F' Hg. FG GF0H �

 �/N/N?7F' /N.7?F' /GFGGF'( /N(7F' GNF?.F'H /N.7.F' /7'8H /N(7H0292.) 

':/NGF?F' /F7NF' 'G/77. N.F' /FG6GF 

     �HH/F' NF'.G �/N/N?7F' /N.7?F' /GFGGF' G./G.?' 'N.N.'7.7' '7'N..'H '?F'H NGF7F' GNF?.F' H'.G /.7'
 GNF?.F' G'/G' /G/.F 0'N.N.'7.7'H 0'H/' FG /FGF7F' G7GN. 'GG //'G.7g'H GNF?.F' 0'.7.G FN7/. F.' FG
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H /N/'7.Fg' G.'N'>H �GF?GF' FGG. HH/ G.N H' FGGN g G/GF' '6G FNF/.G NF'.F'.H ./NG'F/F'H /N?'G..g'
 ///?.G 0'N//. G.'NN G/GF' '6G H' g' ./NGF7F' 0'7'GGF' FG �/NGUF?U.F' /NGNF?.F' /NFG?F' 77'F? //' G7'..?'.

7.H 0'7'GGF' G6G /NGF.F /FUg. 0'/7.FGH //N/. 0'NF& /N.H G?G 87GN 'GG.'G7NN 

:/NGF?F' /F7NF' /F&7' 

     :'GG FNN7N&7 FNF'&7 F? /.'.g' ///'.F' HH'/. �/NGF?F' /F7NF' G6G NG 

- �/N/N?7F' /.7..F' NG /NGF7F' GF?GF' 0'7'GG 'G 

-  �/NGF7F' GF?GF' 0'7'GG 7NN7. HH/ HN/. N.F' 0'N//.F' 'G 

- �/NGF7F' GF?GF' 0'7'GG 7NN7. 0'NF& 'G 

F' G'/G':/NGF?F' /F7N 

- ./N/N?7F' /.7..F' NG /NGF7F' GF?GF' 0'7'GG OF? G7?.F' 

- ./NGF7F' GF?GF' 0'7'GG 7NN7. HH/ HN/. N.F' 0'N//.F' OF' H77.F' 

- ./NGF7F' GF?GF' 0'7'GG 7NN7.F 0'NF& /'7.F' 

:/NGF?F' /F7NF' /N.GFG 

     7H .GFG /NGF?F' /F7NF' G6G NG ///'.F' 0/G.?' /FF /NGGF'H /NG7NF' 0'7'7/F' GG' FG FF7FN NFNF/. NG
 H'.G NG /NFH/F' (7'..F'H /N/N?7F' /N.7?F' /GFGGF' NG /N6'GF' 0'NF7 7G.F' Hg. 'G('7.' G. N.F'
 ?6H F.' FG 'GFNF/.H �/NGF7F' 0'7'GGF' 'GGG'H FN76?F'H P/'/F' H7FF' 0'7'GG OF? FNGF?GF' .N7/.

 FNF/.F /NFG? 0'/7.FG GNF?.F' /GN>FG NG /GF7FF NFNF/H /N/7 .G/ /N>. /N.7GF' /NGF7F' 0'7'GGF'
.'GFG //'G.7g'H 

'GGG'H /NGF7F' GF?GF' 0'7'GG GNGGG :HHg' 7N/GF' 

      .F7GF' '6G ///'.F' .77. �'GNF? FNGF?GF' .N7/. 0'NF&H /NGF7F' 0'7'GGF' /NGG' F? /N//F' F.F
F' 0'7'GG. GN7?.FF HHg'.'GGG'H /NGF7F' GF?G 

  /NGF7F' GF?GF' 0'7'GG GNGGG :gH' 

       0'7/FF' FG /?NG.G" OF' NG7FNNF' .7/ FN/N �GNF?.F'H /N.7.F' FF/ FG6 GNGGGG /NGF7F' 0'7'GGF'
 OF' HN7NF' F.' FG GF0H �0'G.6F'H H'7.g' 0'FN.7.H /NGF7F' /6G.g' G'/..7' OF? /?'7. N.F' /NGF7F'

F?GF' FG6. G.G7'6GH NGF7 ON./G ''6F' FG 7'.6g' FGG. 'GF' /N/ �/NGGH NF'/G FG6. 'G.7'/'H 0'GN
 0'6F' FNF/. F.' FG GF0H �/GF..GF' 0gG6GF' F/H HH'?.F'H F7'N.F' FG 7'.6g' FGG. 'GF' 'GG �H'?G

'G..g' /76Fg' OF? FG?F'H GF?.F' F.' FG '6N'H �/'N/F' NG ?/.GH H'?G FG6.7/FF'( "G'? FG6. /N? �NF'
0200 7 �04.) 

        HN./F' FG /'7Gg' FGG. N.F' /N.NFNFG.F' G7'?GF'H 0'7'GGF' FG /?NG.G 'GF'. 'G. /7FN GF' 'GG
 'N.NFNFG. 0'GNF?G 7/'7G G'/..7' .NF'7'H �/NGF7F' 0'..GGF'H 0'GNF?GF' /?'NFH .NF7.Fg' /G.6 OF?

0'.Fg �//N//F' 0g'7.g'  �FN7.f'H GG7GF' //'Gg 'G.G7'6GH 7/'7GF'H 0'GNF?GF' FN6..H ?'.7.7'H
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 GGF'G?' 8'.F' OF? /'7Gg' /7/FH �/NFH7.GFg' 0'G/.F'H /NGF7F' /6G.g' G'/..7' OF? 7'.6g' /7/F NGH
 �7/'FF' /.?( 0'GNF?GF' 'N.NFNFG. G'/..7'. /NFGGF'H /N7.6F'0291.) 

     ' FG6.G NF'.F'.H /?'7. N.F' GF'NGF'H 0'7/FF'H G7'?GF' FG /?NG.G �G'? GNGGGG �/NGF7F' 0'7'GGF
( /NGF7F' 0'NFF.F' Hg. FG /GF..GF' /'N/F' G'/G' FNF/. OF?Serezhkine. A, 2021 .) 

     NGN?FF'H H'NG6F' .7/ G. /7FNG FNGF?GF' /F? /NGF7F' 0'7'GGF' GNGGG 7N7... FF?.N 'GNG 'G'
(0291 �.791 .F7.Fg'H NF& .7'/ G'/..7'. NGF7 FN/G. OF? /G&'FF' 0'7'GGF' FG /?NG.G" 'GF'. )

 0'7'...'H �0'?/N.7GH �8H7?H �NN/NGH �0N7H �7N7H �7N7F FG /N/'G /NGF7 7'&طH 0'.Fg
."F7GF' F.'/ /NGNF?.F' 7H7/F' /'/?' NG GF?GF' 'GFG /NG.7NF HN7GH �7H7/H 

   0'GN7?.F' 'N6 NG  F6H NFG? NFGG F6 FG6.. GF?GFF /NGF7F' 0'7'GGF' H' O7. ///'.F' H'G �/F.'7F'
 /?'7. N.F' 0'7'GGF' GF. 'GF'. GF?GFF /NGF7F' 0'7'GGF' ///'.F' G7?. GF0 'N6 NGH �NGNF PN.7. NFG?

7.' OF' 'G/'/?'H 7H7/F' طN7... /N'/. �GNG 'G.G/H GNF?.F' NG /FGF7F' GN8N. OF? GF?GF'NF.F' '' 0'GN
 F7/' /NGF7F' F&'7NF' H'G?.7'. FF?.N 'GNG G.g7F GF?GF' 'GFFFN N.F' 0'7'GGF' GF. GF6GH �/NFH7.GFg'

./NGNNF' GG.'N/H GG.7'7/ NG H'G?.7' 

  'G.'6NGGH GF?GFF /NGF7F' 0'7'GGF' 0'FNGG :'NF'/ 
     /?..G �'G.'NN.7GH /NGF7F' 0'7'GGF' 0'FNGG. FF?.N 'GNG  FG /?NG.G FG6.F /NGF7F' 0'7'GGF' G6G

 'G7&'7H Hg. FG /FGF7F' ?G FG'?.F' OF? GF?GF' 0'7/F. /Fg? 'GF N.F' /NF7'N.F'H /NFF.F'H /NFGF' .F'N.F'
 0'N?6NF' NG GGN8N. G/ �G&'6F'H NGF7F' ON./GF' GNG7.H FF. OF? /7/FF'.H �/NFG'6.F'H /N6'7.Gg'

 ./NGF?.F' 

     . .7/H 7N7FUK Report  /F7F0292  �7G'?(0200 .7 �422-421 HNG.. /NGF7F' 0'7'GGF'G �)
 :NGH �/N7'7' 7G. 0g'.G FG6. N.F' 0'7'GGF' FG /?NG.G FG 

-  �7N7F :F/G �'GNF? FN/?.F'H /NGF7F' 0'F'N.F' /7'/' OF? GF?GF' /7/F Hg. FG GF0H :0'GNF?GF' /7'/'
0'GNN/NG �/N.N7 ?7'FG �7N7. 

-  NG GGG.'N. /F H' �(g7F' H' GF?GF' G.'N. N.F' /N.'GNF?GF'H /NGF7F' 0gG6GF' F/ P' :0gG6GF' F/
./FGF7F'. FF?.N 'GNG F.F.7GF' 

-  //N/. 0'NF&H ?F'NGH .G'7. Hg. FG �F7'N.F' NG /FGF7F' 'GNF? GNF. N.F' 0'NFG?F' GG' FGG :F7'N.F'
 76'.GF' 7N>H 76'.GF' F7'N.FF  .6?.F' GG6?. (g7F' FN.H �G.g7H GF?GF' FN. 

-  0'GFGFF 'G TU77G /?N GF GF' /N/ �'GF'F.' GF?GF' OF? N.F' //N/.F' 0'7'GGF' GG' //' GNG7.F' /?N :''6Fg'
 /NGF?.F' 0'N?6NF'H 7H7/FF 'GG7G 7'7 'GF'H �/N77/GF' ..GF'H 0'77FGF' 'GFG6.. N.F' /76Fg'H

'&6FGH �///?.GF' .NGNF?.F' NGF7F' ON./GFF 

-  ''7.'H F7'N.F'H FG'?.F' FG G.g7H GF?GF' FGG. N.F' 0'7'GGF' FG FG6N GF0H :.F7.Fg' 7.? FG'?.F'
.0'F'N.F' OF? FN/?.F' �0'/F.7GF' FNG/. �0'GNF?GF' H/'.. :'GFGH �/NGF7 O7.. N.F' 0'NFG?F' FG 

   ' /NGF7F' 0'7'GGF' H' O7. ///'.F' F?FH 0'N.'/F' FGH 77'?GF' NGF7F' GF?GF' NG 'G7UGN. FG /.g N.F
( FG6F' NG /FN.GF' NGH �0'7'GG ?.7 NG P/N?7F' NGNF?.F' G'>FF' NG /NFGGF'H /NN.7.F'9:NF'.F' ) 
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 .)///'.F' /'/?' FG( :7/7GF' 

   �'G.N7N7. 'GN7?NH �FNGF?GFF /NGF7F' 0'7'GGF' G6G 6NGN 'G F?FH  7&'7.F' 6?.. /7GF. 'GF' NG
:'GFG 

-  'G6?. F?.N 'GG �/7.'7.GH /F7F7.G /?N.7 'GF 'GF' 0' �6?.F' 'G6?. F? /FF.7G 0'7'GG .7NF 'GF'
( 07..?' /N/ �N..'7. FG6. 'G6?. OF? OF.NSaikkonen, L., & Kaarakainen, M. T. 2021 

GF' FG /7'GGF 7F.GN P6F' GF?GF' H' /.7GF' FG GF' ) FG 'FGG.G 7N> HNGN �'GFG //'H ?NF H' 0'7'G
 7NGG.F'H HH'?.F' /7'GG 'GNF. �/NGF7F' 0'GNF?GF' 0'7'GG. /F7F7F' G6G '/.. /N/ .O7.g' 0'7'GGF'
 ./NGF7F' 0gG6GF' F/ 0'7'GGF 76'.G FG6. P/&. 0'7'GG NGH �/N?'/.g' /NGF7F' 0'7'GGF' G/ P/FFF'

.F' .7/ NF7FGF' FGG '6GFH �7'7g' /7'GGF'. '/.F' FNGF?GF' /F? /NGF7F' 0'7'GGF' 7NN7. /F? FN.//'
.F7F7.G N..'7. FG6. 'G/?. 'G G/ �/NGF7F' 0'GNF?GF' NGH 

-  �'GNG G.. N.F' 0'7NN7.F'H .G'7.F'H 0'?'7..g' NF'N.H /FGF7F' 7N7. H' 0' �/..'/ 7N> 0'7'GG 'GF'
H /..'/ 7N> 'G. /7'.F' 0'7'GGF' F?.N /NGF7 H'7F' 7NG8 H' 'GG �/?.'.GF'H /.G'NGFF G&'/ FG6. 0'./.

 OF? H'/G GG' F?FH .'G. /7..7GF' 0'7'GGF'H 'G. G'GFg' GF?GF' OF? G./N GNF?.F'H /N.7.F' H'/NG NG //N/.
/7..7GF' 0'7'GGF' OF?H GNF? G7?.F' FNGF?GF' OF? G6FN P6F' �N?'F77g' ''G6F' H'.G. FF?.N 'G GF0 

.GFN/ (g7F' O/F 0'N'GG ''F. NGH GUF?.F' NG GGN8N.F GF0H G. 

-  ON.7G OF' F7. g 'GF' /N/ �/NN.7. /NGNF?. /?N.7 0'0 NG FNGF?GF' O/F /.F7.GF' /NGF7F' 0'7'GGF'
 /FGF7F' FG G/G.7. 'GF' 'GG .GG7N> H' FNN.'GNF?G FN7/FGGH FNNFF. FG /FGF7F' NG FN77..GF'

7N P6F' 'G'6. /?' 

-  ''6F' 0'NF&H 0'FN.7.F' G'/..7' H' /N/ �/NGF'? 0'7'GG 'GFNG. FNGF?GFF /NGF7F' 0'7'GGF' 6NG..
 HH/ G>?G NG 'G7GF NG �0'7FGF' G'/..7'. ?...F'H GNNF.F' 0'NF&H �'GGNG7.H /NGNF?.F' 0'NN./GF'

' NF7NF' ON.7GF' OF? طFG 7NF /GGG 0'7'GGF' G6G FG F?.N '6GH .GF'?F' .GF6G NGF'?F' F. NF/GF' H
(Alexander et al., 2017.) 

 

 ON./GF' GNG7. /7'GG
NGF7F'

 HN7GF' ?G FG'?.F' /7'GG
 /N6'7.Gg'

 .NF'7' GNG7. /7'GG
NFH7.GFg' GNNF.F'

 0'NN./GF' GNG7. 0'7'GG
/NFH7.GFg'

 /G>F' ?G FG'?.F' /7'GG
GF?.F' /7'/'

 GN8N. /7'GG
 7N7/.F' 0'N.N.'7.7'

/NFH7.GFg'

 /76Fg' GNG7. /7'GG
/NFH7.GFg' /NF?'G.F'
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77'?GF' NGF7F' GF?GF' 7'H/'H /NGF7F' 0'7'GGF' 0'77.G :NF'/F' 7N/GF' 
      /7H76 ('.7g' FG /?NG.G ..7. /.7' F. �/FG'F /?N GF /NGF7F' 0'7'GGFF 77'?GF' GF?GF' ('7.G' H'

' 7'N..' 77'F? FG 'N7'7' '77F?H �//FG //'G. /FF?.GF' /N7'7g' 0'7'GGFF GGFG.F /G'6g'. �FNGF?GF
:7G6F ('.7g' G6G GG' FG F?FH ./NGF?F' H' /N./g' 77..F' 

9- :/NN.7. ('.7'  FNGF?.GF' FG /7N.GF' /'/?g' /G.'NG NG GNF?.FF /N/NFF.F' .NF'7g' 7N7F NG F/G..H
N7GFF'H /NN.7.F' 0'G/.F' /N'GG G/?H �FNGF?GF'H NF'.F'.H .7N7/.F' .NF'7'H /N7'7/F' 0'77FGF' NG /

 77? G7GNN 'G H' 'GG .N.'6F' GUF?.F' G?/.H /?. F? 7N7/.F' /NFG? 7GN. /F /7N7.G F&'7NF /.'/F'
 'GFG //'G.7gF 7N7/.F' NG //N//F' 0'N.N.'7.7g' P7>N )FG'6.F' �F?'G.F' �/G7/F' �7N7F'( /FGF7F'

NFG?F' NG 'G7'G/.7'H./NGF?U.F' /NGNF?U.F' / 

0- :/N?'G..' ('.7'  OF? /NGNF?.F' 0'77&GF' GNG 6.?. .FH NG �GNF?.F' OF? N?'G..g' .F7F' /N'6.
./?NF.GF'H //N'6.GF' /N?G..GF' 0'N.'/F' .7'FN 'G. .F7F' '6G /.G'NG 

0- :/N/'7.F' ('.7' '.F'.H NGNG/F' G?/F' 7F'F.H GNF?.F' /GFG //'N8 Hg. FG GF0HOF' /.'/F' NF  .NF'7'
 H' 'GG ./FG'?F' /NF' FG /FNF/F' 0'N.'/F'H �FG?F' HN7 0'.F7.GF '/g7 7/G'H �/.N.F 7/G'H /GFG. FF'
 G/.. 0'77&G FNNG.F' 6G'7GH 77'/GF' HNG. H' 87GN G&'8NF'H 0'G76FF /FGF7F'H /NFF.F' HN./

 �GF'7( 'G. /7'.F' 0'7'GGF'H /FGF7F'H /NFF.F'0291.) 

4- :/N/7 ('.7'  /F7 GF'?F' ./'..' N.F' 'FH7NG 7H7NG /G8' 07G8' /FF0291  �NFH7.GFg' GNF?.F' H'
 /N/7F' 0'G8g' F8 NG /N/NFF.F' /NGNF?.F' /G>FgF GGG FN/. NG 7'. FG6. /?. F? GNF?.F'H

 �FN7/( .FH P' NG /N/NFF.F' 7'GFg' OF? 7/&. /F N.F' /N?'G..g'H0209 �Dias-Trindade, S et 

al,. 2021) 

      OF' FFFG GF?G FG GF?GF' 7H/ HN/.N �NGF7F' GNF?.F' 87G. N.F' GH7>F'H 0'7N7.F' G6GF /.G'NGG
:H' GNF? HNGN7 /N/ �NGF7F' ON./GFF ?F'7H G.NGH 7'6.7G GF?G 

- 87?F /GF..GF' 0'NFF.F'H .F7.Fg' /G.6 G/..7N /N/. /NFF.F' F&'7NF' G'/..7'. /76N ' FG /76'/GF
/'/.g' FG?H 0'..'NF' F/F 'N.NFNFG.F' G6G OF? (g7F' /G.?N G/. 

-  /.F7F' FG GG7N>. H'7.g'H /F&7g' /77 ?N.6. FN77 F? /NGNF?.F' /NFG?F' NG F?'G.F' OF? ?.6N
.FNGF?GF'H 

- ..'H /NFF.F' F&'7NF' G'/..7' OF? (g7F' //N NGG ?'/.g'H /G7?GF' /NFN. OF? 6G/NF' 7'G /NGNF?.F' .G'7.
GG7>F 0'G.HH GG''7& /77. /N7'7/F' //'GF'. GG/.F' GGF /N.NH �'GFN.'./N N.F'. 

- .'G7NN7. OF? 6NG7.F'H /G7?GF' /N.'.F' ''F. 0'NF& NG 7>FF' /N?NH N.'6F' GNF?.F' 7N7N 

- FGF7F' 'G..7. /F N.F' 77.g' P/'G.F GG.NNH /NGF7F' G?N7'6G NG .F'7F' .G'NN?N.. GNFNH �/ (g7F' /N
.'GNGg.H 7'7.g' G6G FG /N'G/F' F&'7N. 

   ( 8N?G H' 'GG0291:NGH �/NGF7F' 0'7'GGF' .7G OF' N?/. N.F' FG'N?F' FG /?NG.G 0/// ) 
- .'G. /FF?.GF' /NG7?GF' /7N/F'H N.NFNFG.F' G/F.F' ?7'7. 

- ./N76.F' 0'?G..GF' 7'.ط.H /GFN?F' 0'G'..' 

- ' 0gN/.F'.0'?FN.H 0'7N>.G FG 'G./'7N 'GH /N7'7FGN/F 

- .'G?G GNG.F'H /7N/GF' /&N.F' 0'.F7.GF /.'..7g' 

-  ON.7GF 'GFNF/. F.' FG .NF7.Fg' /G.6 OF? 'G?F'NG 7NN7. ?N77. OF? /NGNF?.F' 0'77&GF' FG?.
./N77&GF' //N.F' 

- /'7G ''6Fg FNGF?GF'H (g7F' F.F FG //.F' 0'G7/G OF' /.'/F' /?.'7F' /N6>.F'H /NGNF?.F' /'NGFF 7
./77'GGF' /76F'H 
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-  7GN. .F7.N P6F' 7Gg' �0'7'GGF'H 0'GNF?GF' ///' OF? HN7/FF FNGF?GF'H FN77..GF' OF' /.'/F'
.0'7'GGF' G6G FNF/.H 0'GNF?GF' G6GF HN7NFF /NGF7 0'''GG 

-  /N?'G..g'H /N/'7.Fg'H /NN.7.F' /NGF'?F' /G>Fg' /'G.?'N?G ?G..GF FGGN g NF'.F'.H �'N.NFNFG.FF F
./.7'FGF' 0'7'GGF' GFG.. GF0 /.G'NG F? H6?G. OF.N H' 

      �HH7.&H /G/'( 0'7'7/F' FG /N/?F' 0/G' /FH0291 �P7G6F' �0200 �Dias-Trindade, S 

et al,. 2021G'7.F 'GFNG6. /7H76. GG7'7/'H /NGF7F' 0'7'GGF'. FNGF?GF' G'G.G' ) ./'/?g' .
 NG P6F' �/?. F? GNF?.F' >N7 /G.?. GF'?F' HH/ .F>' .F?. N.F' 'FH7NG 7H7NG /G8' /?. '7N7.

.NGF7F' GNF?.F' 7'GF' FG طGF 
     ( N/7'/F' 'G'7.' /7'7/ NGG0202 NG /F'. GFGF' /?G'. NG /N.7.F' /NFG. 7N7/.F' 77' OF? )

&'.FF' 07'6' �/N/N?7F' /N.7?F' /GFGGF' NG F/G.. NG HNGF?GF' 'G.'./N N.F' 0'7'GGF' GG' H' OF' .
( /7'7/ H' 'GG .OFH' /.7/. /N.'GNF?GF'H /NGF7F' 0'7'GGF'Perifanou, M et al., 2021 N.F' )

( OF? .N7.'222 7'7g'. /7N7/G HNG. FNGF?GF' O/F /NGF7F' 0'7'GGF' H' OF? 0/G' �NF'FNN GF?G )
? //.F' OF? /7/FF' NG FF?.N 'GF 7N.G FG6. F7. H' HH/ �(g7F' ?G 'GG7'F.H /NGF7F' 0'/F.7GF' F

 P' �/NGF7F' /7'NGF' /?.'7G H' /NGNF?.F' /NFG?FF /Gg' /FNN7 7ط.F' ?6NFH (g7FF /NGNNF.F' /76Fg'.
.GF6F /N7NN7. /FG'G.G 6? .7طH HH/ (g7FF GN/F.F'H //.F' NG /7N7/G F>. /FGF7F' H' 

    FH( G7NFNNF' 7N7F. ?6H /FG '6G0200 F?. /N/ �H'?GF' NGF7F' GNF?.FF /NNN/ 77'F? /7G. )
 6N6?. 'GFGH /N7'7g' 0'''7.g' FG /?NG.G 7N7F.F' /// /N/ �/NGF7F' 0'7'GGF' /NGF.. FF?.N 'G 'GFG

NGG.F /N'?7F' OF? FNG&'FF'H FNGF?GF'H FNGF?.GF' ?NG.F /NGF7F' /NGg' N/G 7NN7.F' GF?.F' F NGF7
 FNGG.H .N7/.H G?/H �/'N/F'H FG?F'H /77/GF' NG /'.FF' G?/H /FG'G.G 0'7'GG /?NG.G 7NN7.H
 GNF?.F' /'.F G'G' '6.'/ H'G /NGF7F' GNF?.F' 0'7'GG FG FNGF?GF' FGG. G/? H' 7N7F.F' FUN. 0' .FNGF?GF'

 �G7FNNF'( 'FH7NG //&'. /?. '7N7. /?. F?0200.) 
     GF6G GNF? 0/G' 'G NGH  NFGGF' 7NN7.F' HN/ G.7.' /N// ?g7.7' NG /N.H7Hg' .N7/.F' /77&G

 7..?. Hf' 7N7/.FF 0g'7.g'H 0'GNF?GF' 'N.NFNFG. 0'7'GG H' OF? 0/G' /N/ �GF?GFF 7G.7GF'
'/F' NGNF?.F' H'N7F' NG /NGG' 'G7/G'H �'O?NN6 NFGGF' 7NN7.F' /76F' 7/G' FG ///'HNF (Brolpito, 

2018). 
     FGG.F'G NF'.F'.H �GNF?.F'H /N.7.F' H'/NG NG GF? /N/G g g.F.7GH '?F'H 7'7 NGF7F' GNF?.F'G '6GGH

 G77 FG /FGF7F' 77?H /G7?GF' /'7.F' ?G .7'F.. N.F' //N//F' 0'N'GGF' GFG.H /NGF7F' 0'7'GGF' FG
GF7F' HN/.F' G/G FNF/.H �0'.F'7F'H (g7F' 87GN /NGNF?.F' /G>Fg' GNF' N.7. P6F' NFNF/F' N

 NGH 7N7/.F' /NFG? NG 'GFg>.7' OF? FN7/'FH 0'7'GGF' GF.F FNGF'G '6N' HNGF?GF' HNGN H' 7'7g'.
.7N7.F' '6GF GF6G /.G'NG /NGNF?. .G'7. 6NGF..H /NGF?. 0'N?6H 7.? (g7FF 'GFFF 

0'7'GGF' /NGF. 0'N//. :/F'/F' 7N/GF'  'G7NN7. 0'NFآH FNGF?GF' O/F /NGF7F' 
    0'.F?F'H 0'.N?7F' FG /?NG.GF GF0H �NGNF?.F' G'>FFF '7N.G 'N//. /NGF7F' 0'7'GGF' /NGF. ?N6NG /?N

( G/GF' '6G FNF/. FF7?. N.F'HHg' ?7GF' G6G ''77' F.' FG /GF..GH /FUg. 0'NF& FG /.g '6GFH  .)
F' O/F 'G.NGF.H 0'7'GGF'( /G/.F' ''F/' FNNG.F' 7.? H' 7'7g' .N7/.F' Hg. FG ''N7 FNGF?G' ?7GF'NF'/F .)

" 00NGFF H77..7 7N/GF' '6G NG ///'.F' H' 'GG"N.77/G /7FG  NG G.NGG'H GG'/G' /N/ FG P/N?7F'
 GF?GF' 0'7'GG /NGF.( /NGF7F'/F'/F' ?7GF'.) 
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 /NGF7F' 0'7'GGF' /NGF. 0'N//. :HHg' ?7GF'FNGF?GF' O/F 
 GF0 OF' HN7NF' G'G' GF. N.F' 0'N//.F'H 0'.N?7F' FG /?NG.G G.'NN GF?GFF /NGF7F' 0'7'GGF' /NGF. H'
 OF? FNGF?GF' .N7/.H FNG'. NG GNF?.F' /7'8H 'G/G.?. N.F' /N/NFF.F' /NFNNG.F'H /N.N7/.F' /G>Fg' Hg. FG

.' FGGNH .GNF?.F' /FGG NG /N7'7g' 0'7'GGF' :NG ///'.F' .7/ �0'N//.F' G6G 7'7. 
- :/NGF7F' 0'7'GGF' /N7N7.  7N7/.F' 0'7'GG NF'. F? 'G6NG. 0'6NGG. /NGF7F' 0'7'GGF' /'7GF' H'

 F&'7NF'. 'G7'..7' /N/ FG ''N7 �)GNNF.F' �7N./.F' ط�N6F.F' ط�N7..F' �77..F' //'G FG FGG.F' F/G(
' �'G7N>H 0'FN.7.H .7'N/ FG /NGF7F' FNGG. F?.. 7NG' 'GFG �?N77F' 7N7.FF 'G.NF.'F /N/ FG H

./G/.F' ''F/' 7G.7G FNNG.H G&'/ ?... OF'H �/GF..G 0'NF&H 0'NFF. OF' 0'./N 'GFG FNGF?GF' 

- :/NGF7F' 0'7'GGF' //'//  /FGF7F' 77?. .7..7' /N/ �//N// GNF?.F' H'.G NG /NGF7F' 0'7'GGF' /?.
 GNF?.F' H'.GF 'GFN./H 0'./. /NGF7F' 0'7'GGF' G6GG '6GFH .7'7g'. FN76?F'H P/'/F' H7FF' /N'/. NG

 NF'?. 7N7.F'. FNGF?GF' FG /F.'7F' H'N.g' H' /N/ �FNGF?GF' .F>' O/F /GNF'G /.7. O./ .FNF
 ./FGF7FF /F.'7 H'N.' 'GFNGF 0'7'GGF' G6G GFG. G/? FG 

- :/GGG /N/'G /7'NGF /.'/F' N7/.F' 0'7'GG //'NF OF? /7/FF' FG GF?GF' FGG. /NFF? /NFG 0'7'GG NG 7
 NGG /NGF7F' 0'7'GGF' 'G' .7'7g'. NF'/.H NFF? H/'.. 7.? /NN.7.F' /76Fg' 8'.F'H GGGF (g7F'
 0'FN.7.H /NF?'G. 0'7N.7H .F7.Fg'. H'7.'H .7'N/ FG 0'H/g'H F&'7NF' FG /?NG.G 7GN.. 7..ط.

GG NF'.F'.H �'G7N>H GFG. GF0 /?.H �'G?G FG'?.F' OF? /7/FF' G/ gH' F&'7NF' G6G /N.NF 0'./. N
 .N7/.F' 6G'7GFH /FH/FF ''N7 �'N/'G GFGG 7Gg' '6GG NF'.F'.H .GNF?.F' NG 'G.'G/' OF? 0'7'GGF'

./NGNF?.F' 0'77&GF'H 

- ://.GG 0'7'GG NG /NGF7F' 0'7'GGF' ..F'. 7..ط. GNF?.F' 0'7'GG .F'G '0' N.F' 0'7'GGF' H' P' �77
 NG /NGF7F' 0'7'GGF' H'G .'6GGH /N.7?F' />FF' GF?G 0'7'GG F? /GF..G g/G ''N6NGF' 77/G 'G.'./N
 /FGF7F'H /NFF.F'. FF?.. 'GF' /N/ �77..F' ?NF. 7N.G FG6. 7..ط. g 'GF' P' �//.GG /NF' R6 R7R? 0'7'GG

G' GF?GF' 77.. H'G 'N' 7N7/.F' NG 'G.G/H ''F/' 'G.'7.G' G.N g 0'7'GG NGG NF'.F'.H .'NFGGH 'NGN/'
 /7.GG '6GFH �FNGF?GF' /'/?' 6G'7GH /N.7.F' 0'NFG NG .N7/.FF GNFF. ''F/' 'GF'H GF?GFF NGN/'Gg' GNF?.F'

.FG'GH 7N.G FG6. 'GF'F.'H 'G. G'GFgF NGG. g /7N7FF' .N7/.F' 

- :7NN>.F' /GH'FG /N.H FNGF?GF' 6?.G  HN6G7N �FG?F' H'/NG NG ///'.F' G.7Gg 'G '6GH �0'GF?GF'H
 .G/ FG /?'.F 7/G'H F6G' P/NFF.F' GNF?.F' H'. HNFG&N GGF' 'GG �7N7/.F' NG GG.NF'7' 7NN>.
 GG6NG/.H 0'7'GGF' G6G /NGG'. gH' N?NFF 0'./N /NGF7F' 0'7'GGF' FNGF?GF' ('7G'G GF6FH ./N.NFNFG.F'

H .'G.'7.Gg �NGF7F' GNF?.F' 7'GF' NG /NGG' /N' HH7N g P6F' �77'/GF' P7N/G 6?.F /.7FF'. 7Gg' GF6G
.0'NF7 6FG 'GNGF' N.F' GF. NG 0'N.N.'7.7g' F6G' H'.H 

      O/F /NGF7F' 0'7'GGF' /NGF. NG //N6FGF' G'/Gg' FNF/. HH/ HN S/. N.F' 0'N//.F' FG 'G7N> OF'
GN 'G '6GH �FNGF?GF'.0'.F?F' FNF6.FH 0'N//.F' G6G 8H'.. F.' FG /FUg.H //N/. 0'NF& /N.H 87 

FNGF?GF' O/F /NGF7F' 0'7'GGF' /NGF.F /NFG? 0'NFآ :NF'/F' ?7GF' 
      PN.7.F' /'/?g' /NFG? NG 'GFNG6.H �FN76?F'H P/'/F' H7FF' ''F.g /G'gGF' 0'7'GGF' NG /N/..F' H'

7'7' /GGG NGF �GF?GFF .N7/.F'H /'/?g'. /7'.F' .G'7.F' OF? FNG&'FF' F.'? OF? ?F. N.F' G'GGF' FG /N
 7'7' NG G. UG7. PN.7.F' G'>FFF 7NN7.H /N/.. /NFG? F8 NG 7.G' FG6. /'/6. GF0 /NGG' H' 'GG .FNGF?GFF

( /GFGGF' /N(70202'> FG'6 /g7' H'N7 NG /N/N?7F' /N.7?F' /GFGGF' 'G'F... N.F'H �)'. NF7F' G.N /GFGGF
 �N/7'/F'( /G/F.GF' HH/F' G'7G NG 'GF?.H0202.) 
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.'GFN N V/N.H FNGF?GF' .N7/.H /'/?' .G'FG FN/?. :gH' 
    Hg. FG GF0H  .N7/. .G'7. NGH /N.7.F' 0'NFG NG FNGF?GF' /'/?' .G'FG NG /NGF7F' 0'7'GGF' .G/

g' .G'FG 7NN>. 7.? �/G/.F' ''F/' FNGF?GF' 0'7'GGF' OF? 6NG7.F' 7.? �'GG/G.7. N.F' 0'7'GGF' FNN/.H /'/?
 �P7'7Fg'( ?G..GF' 0'.F7.G ?G .7'F.. N.F' //N//F' 0'7'GGF' NF'.H /N7'7g' /NGF7F'0291 ..7 �

 �/G/GH0200 �Zaragoza et al., 2019.) 
 /FGF7F' 0'.F7.GH 0'N7?G FGH FNGF?GF' /'/?' .G'FG FN/?.G NF'.F'.H NFH7.GFg' GNF?.F' 0'/..7GH GF0H �

:Hg. FG 
-  .N7/.H �/?. F? GNF?.F' 7'GF'H .G'/F' GNF?.F'H NFH7.GFg' GNF?.F' .G'FG HN/ /N.N7/. /'NG ?6H

 F&'7H OF?H �//N/.F' 7'GFg' G6G Hg. FG /NN.7.F' /76Fg'H 7H7/F' GN/F. 0'N.N.'7.7' OF? FNGF?GF'
' H'G6H ?N.6.F'H 6NG/.F'.(g7F' G77 FG F?'G.F 

-  GNG7.H /NGF7F' 0'NN./GF' ''6F' 0'NFf /G/.F' ''F/' .N7/.F'H N7'7g' FNNG.F' FG GGG '6. 7N7..
 .'G7.'N6H /NGNF?.F' .G'FGF' 7H76 G'7./'. ./NFH7.GFg' 7'&طNF' G6G OF? G/F. N.F' /NGNF?.F' /76Fg'

 NG GNNF' //H77GF' 0'NF'G6g' GG' FG H' /N/ /NGF?. 0'NN./G H/'..H HH'/. G.N GF' NG �N.7?F' GNF?.F'
 N6FF 'G.G'gGH /N.GFGF' 'G.Gg7 FG /G'.F' HH/ �.NF7.Fg' 7.? /NGF7 ?GH �/NGN>F.F' /?'NFF'H'.ط

.'G.'G.N.H /FH/F' NG /N.7.F' /G7FG 

- H7.GFg'H /NGF7F' 0'NFg.g' OF? /N.7.F' 0'NFGH .N7/.F' 6G'7G NG 6NG7.F'GN7?.F'H �/NF  7H76.
./NGF?F' /F'Gg'H /N7N7.F' G'7./'H �NGF7F' FG'?.F' ط.'N6H 

-  /6G.g' .NG7. 0'7'GG OF? FNGF?GF' FNGG. Hg. FG �NFF.F' .F'.F' OF? FNGF?GF' .N7/. NG G'G.Gg'
./NFF.F'H /NGF7F' 'GFG'6G GG' /G7?GH 'GFN>6.H /NGF7F' 

- GNF?.F'H /FGF7F' 6.ط OF? FG?F'  6NGN 'GG H' 0' �'G77/N7 N.F' G./'GH GF?GF' 77.. ?G NGF7F'
 H' /N./g' H' /NGF?F' 'G7H76H //'G FG /N7N7. ?G /G'gGFF F.'F GF' NG NGF7F' GNF?.F'H /FGF7F'
 FNGF?GF' 6?. H' NG /NGF7F' /NGNF?.F' /76Fg' 6?. ?... ''F/' 'GNF? 'FGFH N.F' /NF'G6g'H ./NFGF'

HNFG'?.N  P/&N '6GH ./NGF?F' //'GF' NG H/?N P6F' 'GF'H �FN/?.FF F.'F 7N> (NF7'G NGF7F' GNF?.F' ?G
..F'7F' O/F 'G.'6NGG 'G/FGN 'GG //'GF' /N7N7. G'7./' G/? OF' 

-  FG /NG.7. /GF..G 7NN'?G. HNGN (g7FF NFH7.GFg' GNNF.F' H' 0' ./NGF7F' GNNF.F' 0'NF& OF? G7?.F'
'H /FGF7F'.GF/7H GNNF.F' //N. OF? 'G7'76' GF6G 8H'...H �'G.'NF'GG 

   .G'7. ?6H H' 0' .7'7G.7'. FNN/.FF /F.'FH /RFUN R/ SG /N.N7/. 6? .7طH OF? 6NG7.F' GGGF' FG GF' 'GG
'G&'/ /.'/F'H �/FGF7F'H /NFF.FF 7G.7GF'H F&'GF' 7N7.F' ?G �'.7'FG /?N GF �FNGF?GFF /..'/H /7'F /N.N7/. ' OF

 6NG7.F' Hg. FG GF0H .FNGF?GF' O/F /NGNF?.F' 0'7'GGF' 7NN7.F /FGGG //'G.7' O7F' 'GFG //'G.7gF /.G'NGF'
.GGG'GGF GG.77'GG ''F/' FNGF?GFF /G&'/F' /.G'NGF' OF? 7/'FF' G7'..?'. /G/.F' ''F/' .N7/.F' OF? 

/NFH7.GF' /N.N7/. 0'7FGH .G'7. ?6H :'NF'/ 
   'F7.F'H /''GGF' 0'0 /NFGGF' /NGF.F' /76F'H .G'7. GN/F.F ///..G /6G'F" GF'. G7?N NFH7.GFg' N.N7/.F' .G

 �NGNG6F'( "7'7G.7'. .N7/.F' ON./G 7NN7. .F'. OF' (7/.GF'H (7/GF' FN. F?'G.F' FNF/. ?G /NF'?F'
0202.7 �509.) 
    NFGF' H' GNF?.F' 0'7'8H 7.? O?7. H' HH/FF FGGN 0'.N7/. .G'7. ?N7'6G �FNGF?GFF .N7/.F'. /GFGGF' 0' /N

 OF? GNF. /N.GFG F/'7G /'G.?' 7.? GF0H �GG/F? /NGF7F' /NFGGF' /NGF.F' 'G.N'> HNG. �FNGF?GFF /NFH7.GF'
 /G7?GF �FNNN.7.F' FNG76GF'H 77'/GF' P7N/GH FNGF?GF' G77 FG 'GF? 7.?GF' 0'N.'/FF 7G.7G FNF/.

0'7'GGF' GG' ./NFH7.GFg' /N.N7/.F' .G'7.F' NG 'G.N7>. NF'.F'.H �'7FF G7?. N.F' 
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   G6GF FNGF?GF' /.G'NG O/G GNNF. OF? GNFN .7'FG 6NG/. G'>F ?G �0'.N7/.F' G6G NFF.F 0'7FG FF. G.NH
:'GF' NG /NFH7.GFg' /NGNF?.F' 0'7FGF' 6NGN 'G F?FH .'GFG //'G.7g'H .G'7.F' 

-  /NF'GG' 7GN...F7.Fg' /G7. 

- ./NFGF' /G.6 OF' HN7NF' 7GN. 

- ./NFH7.GFg' /7FGF' OF' HN./FF NFH7.GFg' /N7.F'. 7'. 87?G /N.. 

-  7GN.GF' 0N7F' G'>F G'/..7'. /7N.GF' 0'?'FF' NG .N7/.F' G8NGH FN.7/.GF' FN. F6G' F7'N.. /G7.
./7FGF' OF? 

- ' /7'/' G'>F G'/..7'. .N7/.F' /&NG N6?F /G7..0'76'/GF 

-  0'76'/GF' /7'/' G'>F OF? 'GFNG/.H NN/NG GFG FG6 OF? 'GFN6..H /76'/GF' FN.7. /NF'GG' /N..
 �P7N7?( G.'FN.7. OF? H7G.F'H GNF? H'>.6g'H G.'?N.7'H ON./GF' GGG FN.7/.GF' OF? FG7N 'GG

0200.) 

   ' 0'7'GGF' OF? .N7/.FF /.7'FG /FN7H /?. 0'7FGF' G6GG '6GFH P/'G. ?G FNGF?GF' /.G'NG OF?H �/NGF7F
..N7/.F' H'GGF 7N6/F' /7H76H .FNF' 0'G'7G' 

 'G6N6?.H FNGF?GFF /NGF7F' 0'7'GGF' /NGF. NG /NGF7F' //'NFF' 7H/ :'/F'/ 

      GF?GF' HH'F.. 'GF' �FNGF?GFF /NGF7F' 0'7'GGF' ?N6NG .FH'F. N.F' 0'7'7/F' .F>' NG ظ/gN 'GG H'
NGGG �/NGN8NF' 0NFH F.F N7'7g' ''N7 GFNNG. 7.? HNGN GN/F /NGF7F' 0'7'GGF' /NGF. H' /N/. �FF.7G H

 0'7'GGF' G6G /NGF. NG /NN.7.F' //'NFF' 7H/F 7N.G H'G>' ?G .N.'6F' H' G>FGF' 7G.7GF' FNNG.F' FN77 F? H'
'G. FG?F'H 'GGN77.F /.7'FGF' FG?F' /&N.H GH78 7NGN.H /NGF7F'  .N7'7/F' F7GF' NG 

    ( /N/ N.' .7/ /NGF7F' //'NFF'G0209 �FNGF?GF' O/F /NGF7F' 0'7'GGF' /NGF. NG 7N.GH N7'7' 7H/ 'GF )
 7.?H �/77/GF' NG 'N.NFNFG.F' .G/F FNGF?GF' FG GFN7G ?G PNF7 FG? .G'F7.H /G7.6G /7. ?6H /N/

0'H/g' G'/..7g /NH'7.G '77G FNGF?GFF G7NGN. 77&GF' NG /7GN.GF' /N.NFNFG.F'H /NFH7.GFg' /6G.g'H /
 G77 FG /FGF7F' G'/..7' O/GF 7G.7GF' GNNF.F'H /.F'7GF' NG F/G.N '6N' G7H/ H' 'GG .GGFG? G?/F /NGNF?.F'
 F6Gg /N.7'.H /NF.'/ G7'F. /G.6 NF.N GF' 'GG .GF0 ''FF /N/'GH /NNF?G 0'6NG/. 7.? GG6G/NH FNGF?GF'

' 0'FNNG.F' NG FNGF?GF' G'76' F.' FG 'N.7'.H 'NF.'/ F7FNH .FN7.f' //'FF' ?GH GG?G 0'77'GGF
( 'G.7'. H' /77&GF' F.'/ ''N7 /NGF7F' 0'7'GGF' HH'F.. N.F' 0'''FFF'HSheninger, 2019.) 

NFH7.GFg'H NGF7F' /'.?F' 7GN. :'?.'7 
   G /NGF. H'.G NG GNF? 6NG7.F' ..N 'GG H' 0'/?GF'H /NGF7F' /6G.g' 7NGN. NG �/NGF7F' GF?GF' 0'7'G

 G6G 6NGN 'G /N/ .H'7.g' 0'G.6. 'G7.7H N.'GNF?GF' /'.?F'. /N7'7/F' HN7GF' 6NG..H �/NFH7.GFg'
 /.g 'GF'H �P7>F FG6. .F'7F' H' GF?GF' NG 'G.N77.H 'G.NGF. FGGN gG �/N.N7..H /NFG? 'GF' NG 0'7'GGF'

N. FG'G7N>H /NFH7.GF' 0'/NFH /NF?'G. 0'7N.7H .7'N/ FG �GF0 OF? //?'7GF' F&'7NF' 7G-(Grand 

Clement S, et al., 2017 .) 
   H'.GF '>F'. 'G'G.G' NFN. H' O7FF'H G'N7g'H /N&'FF' F7'FGF' NG '7N7. /NGNF?.F' /G>Fg' OF?G NF'.F'.H

.7FF'. ''N7 �H'7.g' /G.6F 7.طF'H 6NG..F'.0'.F'7F'H (g7FF /.7FF'. H' /NGNF?.F' 0'77&GFF / 
/N/N?7F' /N.7?F' /GFGGF' NG /NGF7F' 0'7'GGF' /NGF.F 00NGFG "N77/G" /7FG :/F'/F' ?7GF' 

      7H7NG /G8' .F?H ''F/' /N/N?7F' /N.7?F' /GFGGF'. GNF?.F' /7'8H F.F FG /6..GF' 0'''7.g' 7'7' NG
FF?' �/..7GF' 'FH7NG NG /7'8NF' .95  /F7 FG 777>'0202  F/'7G ?NG.F /?. F? /7'7/F' G'F&.7' F?

( N.77/G /7FG .NG7 //N/. /7FG 7.? G'?F' GNF?.F'Madrasati Platform NF7NF' 6G7GF' '/. /FH .)
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 6FG /NFG8 /.G7. ?6N. NGNF?.F' NFGGF' 7NN7.FF P/N?7F'24/29/9440 77'/GF' //'F .N7/. F.' FG FG
'H GG' OF? FNGF?GF' GG7'7 OF?H /NGNF?.F' G&'8NF'. FNFG'?F' .N7/. G/G. �PN.7.F' FNG76GF'H FNGF?GF

 .G'7. Hg. FG /?. F? .N7/.F' />N7. GF0H �N.77/G /7FG OF? H'>.6g' /FN77H �/NGF7F' 0'7'GGF'
./NFH7.GF' 0'FN.7.H 

N.77/G /7FG FG HNG/G.7GF' :gH' 
     /G /7FG G/G.7. G&'8NF' NG FNFG'?F' FG /N/N?7F' GNF?.F' /7'8H 'G.FF7' N.F' NFH7.GFg' GNF?.FF N.77

:GGH �/NGNF?.F' 
9- �0'NN.7.F' 0'G76GF'H HNNN.7.F' HNG76GF' 

0- �0'GF?GF'H FNGF?GF' 

0-  �6./F'H GNG'7.' H&( 77'/GF' 0'/&'FH //'F0209 .7 �9599.) 

  0'GF?GF'H FNGF?GF' G/G.7. /7FGF' H' P' 0'7'GGFF /.'/ 7/Gg' GGH �/NGF?.F' /NFG?F' 6G7G GG7'..?'. �
 FNGF?GFF /.7'FGF' FG?F' /&N. 7NGN.H G'76g' NG GG7H/F '7>F FNNN.7.F' //'FF'H FNG76GFF /G'6g'. ./NGF7F'

.0'.F'7F'H (g7F'H 
N.77/G /7FG G'/G' :'NF'/ 

:OF' /NFH7.GFg' N.77/G /7FG G/G.7. 
-  NF>'6 GNF/..GNF?.F' NG /NFF.F' G'/..7' 0'7'GG. 'NFF.H 'N.'GNF?G /NGNF?.F' G&'8NF' 

- .FNG76GF'H FNGF?GF'H /N77/GF' //'NFF'. /7'FGF' //N/.F' 7'H/g' /N//. 

- ."N.77/G" //NGF' GNF?.F' /GN>FG NG 0'H/g' FN.7. 

- 7.. ''F. NG /G7'6GF'H NFH7.GFg' GNF?.F' NG .F'7F' 7'6F OF? 6NG7.F'.G.' 

-  0'NFG? NG //N//F' 0'NFF.F'H /NFH7.GFg' /NG7?GF' 7/'7GF' G'/..7'. /NN.7.F' 0'77'GGF' F6G' FN.7.
.7N7/.F' 

-  �/NG/F'( .FNNN.7.F' FNG76GF' /G7'6G. 0'77..F' /G'GF 0'GF?GF'H FNGF?GFF GF?.F' 0'?G..G ''F.
0209.) 

      g'H /7FGF' H'G?.7' Hg. FG �///'.F' FN.S.H ?H76GF' '6G .FH'F. N.F' 0'7'7/F' .&'.F OF? ?g7
 �6./F'H GNG'7.' H&( /NGF7F' GG.'7'GG /NGF. NG 'GFG GG./'G.7' O/G HN/H 'GFN/ 0'GF?GF'H FNGF?GF' ''7&H

0209 �/NG/F' �0209 �P7N7? �0200 .G/ FG //'G.7g' OF' O?7N /NG7 ?H76G ?H76GF' '6G H' .)
 �GNF?.F' NG /NFF.F' /N(7 G'/G' FG G/GG /GFGGF' G.?6H P6F' NGF7F' HN/.F' G'/G' FNF/. F.' FG

(0202 /NGF.H NGF7F' GNF?.F' FG //'G.7g' F.' FG .F'7F'H GF?GFF //NG NFH7.GF' G'>F ?6N. GF0H �)
.G.'7'GG 

      F' 6?. FG NF.N g �'G&'/ /N?g7.7g' 0'7'7/F' .7/ �/7FGF' G6G G'/..7' H' g' 0'FN?G
 /76Fg' 7N7G. OF? 6G7. 'G 7/F. �FNGF?GF' .N7/. OF? /7FGF' 6NG7. G/?. FF?.N 'G 'GFG �0'NF'G6g'H
 �'GGN8N.H /NGF7F' 0'7'GGF' /NGF. H'.G NG FNGF?GFF P6NG/. G'>F /'G.?' G.N g GF' 'GG ..F'7FF GF?GF' FG

GF?GF' FN. 6NG/.F'H /NF7.F' G'>F H U7RGSN g GF' /N/ N7F' /G.?N P6F' GF?GF'H NGF7F' GNF?.F' NG طN6FF' >
.7N7/.F' NG /N/NFF.F' .NF'7g'H 

    0'7'GGF' /NGF. OF? FG?. 'GF' g' �(g7FF /?. F? GNF?.F' NG N7'7g' 'GF'.G H'G H'H N.77/G /7FGG
/F'H 'GNF? FG?F' F.' FG /NGF7 0'7'GG .F7.. 'G7GF 'GF' 'GG �FNGF?GFF /NGF7F' NF'.F'.H �'GNF' HN.

 FG FG //'G.7g'H N.77/G /7FG H'G?.7' F7/ F.' FG /NF.F /N7'7' 0'7'GG OF' /.'/. HNF>N HNGF?GF'G
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 �/NG/F'( .GGF /NGF7 0'NN./G ''6F'H GG?G F?'G.F'H (g7F'. H'7.g'H F7'N.F' NG 'G/N.. N.F' 0'H/g'
0209.) 

 :/7g. 
    7F' GF?GF' 0'7'GG /NGF. H' NF'.F'.H �0g'.GF' O.6 NG /NGF'?F' 0'7N>.GFF O'7>F //FG /.'/ /.7' /NGF

 NG 0'N.'/F' G6G .G'N. /FUN/G /N.N7/. /G>F' /G.?.H 0/G.?' �/N/N?7F' /N.7?F' /GFGGF' 'GFGH �HH/F'G
GF7F' 7N7/.F' /'.F' NG GG/?'7. N.F' /NGF7F' 0'7'GGF' GG' GG.'7G' /N>. �'G.'GF?GH 'GNGF?GF/.H N FN

.GNN /?. 'GNN 7N7.. N.F' GGF'N? FG //'G.7g'H �GG'/G' 
   .N7/.F' H' //.F' FN.N7.FF /N7'7g' .N7/.F' .G'7. Hg. FG ''N7 /NGF7F' 0'7'GGF' G6G /NGF. F?FH

 �GF6G /NGF7 /N.N7/. .NF'7' OF'H �GF6G //N/.F' 0'NFf' FG /N/?F' OF' 0'./N �/G/.F' ''F/' FNG'.F'H/ /N
 FNGF?GF' FNNG. 6G'7G NG //G.?GF' /N/NFF.F' .NF'7g' /'G.?'. /NGF7 /7N7.G 0'7'GG /NGF. FGGN g GF'

 :'GGH /NGF7F' 0'7'GGFF NFNF/ .N7/. F.' FG FNN8'N.G FNN&'7.' FG /.g GF' P' ./N.7.F' 0'NFGH 
- ..N7/.F' 6G'7G NG .N7/.F' 0'NN./GH .G'FGF'H .G'7.F' 7NN>. 

- NN>../?. F? .N7/.F'H /FGF7F' /'G.?'. GF6G .N7/.F' .NF'7' 7 

   NGH NGF7F' GNF?.F'H .N7/.F' H'.G NG '/&'7 '.0NGF /GFGGF' NG 'G/'G.?' G. N.F' N.77/G /7FG /?.H
 //'7G ''7?gH ?N7N.FF 0'./. H'6. g 'GF' g' .''N7 // OF? FNGF?.GF'H FNGF?GFF /NGF7F' 0'7'GGF' /NGF.

7.G' .GF6F /6'H G'>F ?6HH 7G.7G FG6. FNGF?GF' .N7/. H'.GF 
:0'N7N.F' 

      0'N7N.F' FG /?NG.G. ///'.F' 07.. �G7H'/G /6F'FGH �/NGF7F' GF?GF' 0'7'GG ?N6NG ?... Hg. FG
:NGH 

- ' NGH /N.N7/.F' .G'7.F' NG ''N7 �/NGF7F' 0'7'GGF'. FNGF?GF' FNG'.H .N7/. /G>F' G'G.G' /7H76F /G>
.FNGF?GF' ''/' GNNF. 

-  6NG/. F.' FGH �/NGF7F' GG.'7'GG /NGF. NG GG?N.6.F GF0H �FNNGF7F' FNGF?GFF P6NG/. G'>F /'G.?'
.GG.g7FH GGF 'G.NGG'. 7'7/g'H /NGF7F' 0'7'GGF' OF? H'.Fg' NG FNGF?GF' NF'. 

- GF' ?N6'NG HN/ FNGF?GFF 0'7G.&GH /N.N7/. 0'7H/H 0'67H GN>F. NGF7F' GNF?.F'H /NGF7F' 0'7'G
 GF0H �/NGNF?.F' .G'7.FF O7.GF' GF'?GF' ?6HH FG?F' 7/ .7طNF. NG GGG'76'H �G.'N.'.N' OF? G7?.FF

./N/NG? O(7F FN6F.G طFG 7NFH N?H F? GNF?.F' /FGF7 87H NG FG'GF' 7'7.Fg' H'G6F 

- FG G'76'H �/N76.F'H /N/'GF' /7'NGF' 7NGN. OF? 6NG7.F' FG FNFG'?F' 0'7N/GH H7N/GH �G'76g' /&NG( 
.0'77&GF'.GGH78H NGF7F' GNF?.F' 7H76 ?G F7'F.. N.F' /.7'FGF' FG?F' /&N. 7NGN.F ) 

-  OF? 6NG7.F'H /77'?GF' 0'7'GGF'. 7/G' G'G.Gg' F.' FG FNGF?GF' /'/?' 0'NFG .G'FG /?.'7G FG /.g
./NGF7F' 0'7'GGF' 

:?.'7GF' 
 F' ?.'7GF':/N.7? 

( ./'.F �/N/ N.'0209 .) /N.NF.F' 0'>G'/GF'. 'H7FHg' 77'/G P7N/G O/F /NGF7F' //'NFF' /77'GG /.7/
'GFN7/. F.7H FN77FGF.FN77FG �7F.'F �O7Fg' /?G'. �]/7N6FG 7N> 7N.7.'G /F'77[ . 

G7NNH �/G/G .FN8 �FNG'H �?N.7 H'G& �FG'GH �8'N7 FN/F' H'GG /G/G 8'N7 �/G/' /G/G /G/' �
( .NGGG0291 7N7F' 0'.F' NG FNGF?GF' 0'7'GG /NGF. OF? /N7NGF' /?.'7F' /N6>.F' طGF 7/' .)

 ./N?G7F' /F'?g' PH6F /NGF7F' ./N7GFF'H /NN.7.F' GNF?FF GNNGF' /?G'. /F.G0 (90 �)59-29. 
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( .N/N GNG'7.' 'g& �6./H �FNF? 77'F /G/G �GNG'7.' H&0209 0'G'..' .) /NNF'/F' /F/7GF' NGF?G
 /F7FG. 'FH7NG //&'. ''F/' G..7.. /?. NFH7.GFg' GNF?.F' NG N.77/G /7FG GN8N. N/F

 .H'8'..0'GN7 /?G'. �/NN.7.F' /F.GF' 4 (19 �)9524-9559. 
( ./G/G 7G'7 �P7'7Fg'0291 ./NGF'?F' 0'7..F' 6?. 'N6 NG 'NFGG G7N7.H GF?GF' /'/?' .) /F.GF'

.7?F'.NGF?F' 76FFF /N (94 �)000-055. 
( .6NGF F. /G/G F. FG/7F' /.? �N/7'/F'0202 NG FN76?F'H P/'/F' H7FF' 0'7'GG FNG6. 0'NF& .)

 .7N7/.F' /&NG ''6?' 7>F /G.H FG GF?GFF PN.7.F' /'/?g' .G'F7..F' /NFGF /NN.7.F' /F.GF' /N.7
0'GN7 /?G'..( .90 �)92-52. 

'7.' Gg/' �FN7/( .0'/F' /G/G GNG0209 .'FH7NG //&'. ''F/' FNGF?GFF /NFGGF' /NGF7F' 0'77'GGF' .)
 .NGF?F' 76FFF /N.7?F' /F.GF'4 (02 �)912-094. 

( .6N6?F' /.? F. FG/7F' /.? F. /N.G �/NG/F'0209 G'/..7' OF? /?. F? FNGF?GF' .N7/. ?F'H .)
.FGH GG7>F /G.H FG /NFH7.GFg' N.77/G /7FG .'G7NN7.F GG.'/7N.7.F' /NFGF /NGF?F' /F.GF' �/

 .7NN7' /?G'.09 (9 �)50- 19. 
( .GNG'7.' /N7F' FN76 /G/GH �/'.GF' /.? /NG/G ''GH �..70200 7/'7GF' /6/ '7GF .)

 ''G6F'H NGF7F' GF?GF' 0'7'GG /NGF. NG 'GG7/'H /NFH7.GFg' .N7/.F' 0'&N.. )N.7'.F'/NF.'/F'(
O/F N?G.F'  .GNF?F' NGF?G.GNF?.F' 'N.NFNFG.F /N77GF' /N?G.F' 00 (9 �)991-022. 

( .GN>?F' /.? /G/' �GF'70291 00NGF" 'N6 OF? FNGF?GFF /NFGGF' /NGF.FF /7.FG N.N7/. .G'F7. .)
 ."N.H7Hg' 6NG.F' .GNN7 NF. /?G'. �/N.7.F' /NFG /F.G0  �)7.N.G' //?(51-924. 
./N.? GNFGF' �P7G6F' (0200 /G'F/F' 0'7'GG /NGF. NG /N6'7.Gg' /NFGGF' GF?.F' 0'?G..G 7H/ .)

 .FG7>F /G.H FG 8'N7F' /FN/G NG /NNF'/F' /F/7GF'. /N?76F' GNF?F' 0'GF?G O/F /NGF7F'
 .7NGFG/ /?G'. �/NF'7Fg'H /NN.7.F' 0'7'7/F' /F.G94 (4 �)922-042. 

FF' �NF? H'G/7F' /.? H'F.G' �H'NG6F'NGN? �( .GF'7 GF'7 //'>0291 /G7?GFF 0'GF?GF' G'/..7' ?F'H .)
 NG /77N.GF' /F/7GF'. FNGH7.'G /F7F7 FG6 /N?N.7F' GNF?F'H 0'N6'N7F' 7N7/. NG /NGF7F'

8'N7F' /FN/G. /N?NFF' /N.7.FF /N.7?F' /F.GF'. 0 (2 �)90-02. 
( .7NG. F. /?G. F. 77'N �NGNG6F'0202 .G'F7. GNG7. .) FNGF?GFF NFGGF' ''GFgF NFH7.GF' N.N7/.

 .H'G? /F7F7. N7'7g' GNF?.F' 77'/G NG //N//F' 0'NFF.F' H'.G NG6FFF /N.7?F' /F.GF' 7
.NGF?F' (05 �)550-542. 

( ./G/' /G7'G �7G'?0200 .H'G7g' 8'N7 0'GF?GF /NFGGF' /''GGF'. /NGF7F' 0'7'GGF' /Fg? .) /F.G
 /NN.7.F' /N/.F'/N7GFF'H ./'/>. /?G'. �02 (92 �)420-590. 

( .GNF?F' /.? /NG/G H'6G7 �7/'FF' /.?0291 /NN.7.F' 'NF?F' 0'7'7/F' (g7 O/F /NGF7F' /G'F/F' .)
 ./G7?GF' OF? G&'FF' /'7.Fg' 0'.F7.G 'N6 NG /N77GF' 0'?G'.F'.. �/N.7.F' /NFG /F.G /?G'

7G8g' .0 (920 �)9509-9510. 
�P7N7? ( .NF? H'FG0200 O/F /NGF7F' 0'N'GGF' /NGF. NG 'G7H/H /NFH7.GFg' /NGNF?.F' 0'7FGF' .)

 .'.0NGF N.77/G /7FG :GF?GF' ./N?NFF' /N.7.FF /N.7?F' /F.GF'2 (00 �)402-424. 
( .N/'FG ''6G? �NF'7/FF'0200 /N&'/..g' /F/7GF'. /NGF7F' 0'7'GGF' 0'77FGF /NFNF/. /7'7/ .)

F'. NFG'G.F' .GFGF' 7NN'?G 'N6 NG /N/N?7F' /N.7?F' /GFGGSTEM . H77H .G'FGF' /F.G
 .7N7/.F'9 (92 �)09-01. 
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( .FN/F' /?7 '7g �>GG'G0209 .) NGF7F' GF?.F' 0'7'GGF /NGNG/F' 77'/GF' NGF?G Gg.G' /.7/
'FH7NG //&'. F8 NG GG'/..7' N/F GG.'G'..'HN6FG 7N> 7N.7.'G /F'77[ . H76F' /?G'. .]/7

.H/7g' �H'G? .7طHg' 
( .GNG'7.' /.'/6 //'> �8N?G0291 /NGF.F F6GGF' .N7/.F' طGF OF? /G&'F 76.FG .N7/. /&N. /NF?'G .)

 /.? F. G'77 7NGg' /?G'.. 7N7/.F' /&NG ''6?' O/F N.NFNFG.F' F.F.F'H /NGF7F' 0'N'GGF'
 .6N6?F'FG �7G8g' /?G'. ./N.7.F' /F.G ./N.7.F' /N0 (924 �)9222-9949. 

( ./N/N?7F' /N.7?F' /GFGGF'0292 /N/N?7F' /N.7?F' /GFGGF' /N(7 .)0202 .N7'.. /'/7.7g' G. .
02/29/0200 :FG 

  ojectspr-https://www.vision2030.gov.sa/ar/v2030/v2030/ 
( .G7NFNNF'0200 .)NGF7F' GNF?.F' HN/ 6.FF' 7/G :.N7'.. ?.7.7G .29/22/0200 :FG 

 https://www.unicef.org/media/132111/file/Pulse%20Check.pdf 
 

 :/N.F.g' ?.'7GF' 

Alexander, B., Becker, S. A., Cummins, M., & Giesinger, C. H. (2017). Digital literacy 

in higher education, Part II: An NMC Horizon project strategic brief (pp. 1-

37). The New Media Consortium. 

Brolpito, A. (2018). Digital Skills and Competence, and Digital and Online Learning. 

European Training Foundation. 

Dias-Trindade, S., Moreira, J. A., & Ferreira, A. G. (2021). Evaluation of the 

teachers’ digital competences in primary and secondary education in 
Portugal with DigCompEdu CheckIn in pandemic times. Acta Scientiarum-

Technology, 43, e56383. 

Grand-Clement, S., Devaux, A., Belanger, J., & Manville, C. (2017). Digital learning. 

Education and Skills in the Digital Age. RAND Corporation, UK https://doi. 

org/10.7249/CF369. 

Perifanou, M., Economides, A. A., & Tzafilkou, K. (2021). Teachers’ digital skills 
readiness during COVID-19 pandemic. iJET. 16 (8), 238-251. 

Saikkonen, L., & Kaarakainen, M. T. (2021). Multivariate analysis of teachers’ 
digital information skills-The importance of available resources. Computers 

& Education, 168, 104206. 

Serezhkina, A. (2021). Digital skills of teachers. In E3S Web of Conferences (Vol. 

258, p. 07083). EDP Sciences. 

https://www.vision2030.gov.sa/ar/v2030/v2030-projects/
https://www.unicef.org/media/132111/file/Pulse%20Check.pdf


- 187 - 

 

Sheninger, E. (2019). Digital leadership: Changing paradigms for changing times. 

Corwin Press. 

Wong, S. (2021). Reimagining Professional Development for Digital Literacies: Old, 

New and Pandemic. Language & Literacy: A Canadian Educational E-

Journal, 23(2), 49-60. 

Zaragoza, M. C., Díaz-Gibson, J., Caparrós, A. F., & Solé, S. L. (2021). The teacher 

of the 21st century: professional competencies in Catalonia 

today. Educational Studies, 47(2), 217-237. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 188 - 

 

NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G 
/77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' 

The level of employing twenty-昀椀rst century skills in educa琀椀onal ac琀椀vi琀椀es in the 
digital skills course for the intermediate stage 

'. NF7FF' GFF' /.? F. NF? .F. /N.F - 7N.7.'G 7N7/.F' H77H .G'FG –  GNF?.F' /7'8H 
'/GFGGF /N/N?7F' /N.7?F' 

Email: nujood.alqarni@gmail.com 

/7'7/F' 7F..7G 

      ?.F' OF' /7'7/F' .G/G /NGNF?.F' /76Fg' NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G OF? G7
 �NFNF/.F' NG7NF' .GFGF' G'/..7' G. /7'7/F' G'/G' FNF/.FH �/77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG.

F' 77FG. /NGNF?.F' /76Fg' NG 'GGN8N. G8gF' FN76?F'H P/'/F' H7FF' 0'7'GG. /G&'F ''F. G.HG /NGF7F' 0'7'G
 OF' 'GFNN/. G/ FG H �FNGG/GF' FG //? OF? 'G67? FN77 F? 'GF/7 FG /G'.F' H �/77N.GF' /F/7GFF

 (  OF? .FG.6' N.F' H �/NGNF?.F' /76Fg' ON./G FNF/. /F'7.01 ( OF? /?8NG �O'76&G )0  0g'.G )
F7F' /G'F/F' H'.G �7'G..g'H GF?.F' H'.G ( :NF'.F'G /7N&7G.'./ FG /G'.F' /?. H �) FG?F'H /'N/F' H'.G �/NG '

 FG 7طN.GF' NF'/F'H 7طN.GF' HHg' G7F' OF? /77FGF' /NGF7F' 0'7'GGF' ..G. /NGNF?.F' /76Fg' FNF/. G.
 ( 'G//? >F'.F' H �/77N.GF' /F/7GF'2  .&'.F .F7N.H �/NN&GF' .7FF' ('7/ H 0'7'7G.F' /77H �..G )

' OF' /7'7/F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G H
 ( .>F. /77N.GF' /F/7GFF /NGF7F'59.5% /g/ OF? /.H'G.G .7F. .?8N. �/77N.G 7G'N. /.7/. H �)

NF?.F' /76Fg' ON./G NG 7'G..g'H GF?.F' H'.G 7G'N. /.7F .>F. :N.f'G NGH �/7N&7 0g'.GG 77FG. /N
( /77N.GF' /F/7GFF /NGF7F' 0'7'GGF'0200% /.7F .>F. /N/ FG?F'H /'N/F' H'.G GNFN �/6G.FG /.7/. )

( /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' ON./G NG G7G'N.9009% 7G'N. /.7/.H �)
 /.7F .>F. /N/ /NGF7F' /NFF.F' H'.G GF0 NFN �O'/. /6G.FGFG. /NGNF?.F' /76Fg' ON./G NG G7G'N. 77

( /77N.GF' /F/7GFF /NGF7F' 0'7'GGF'9009% G. /F.'7F' .&'.FF' 'N6 NGH �O'/. /6G.FG 7G'N. /.7/.H �)
 . 0'N7N.F' FG O'//? ?6H 

:/N/'.GGF' 0'GFGF' ./NGF7F' 0'7'GGF' �/NGNF?.F' /76Fg' �FN76?F'H P/'/F' H7FF' 0'7'GG 

Abstract  

The study aimed to identify the level of employing twenty-first century skills in 

educational activities in the digital skills course for the intermediate stage. And 

verify its veracity by presenting it to a number of arbitrators, and then converting 

it into a content analysis card for educational activities, which included (29) 

indicators, distributed over (3) main areas as follows: (the field of learning and 

innovation, the field of digital culture , the field of life and work), and after ensuring 

their stability, the educational activities were analyzed with digital skills books 

prescribed for the first intermediate and second intermediate grades of the 

intermediate stage, which numbered (6) books, and monitoring frequencies and 

calculating percentages, and the results of the study reached The level of employing 

the skills of the twenty-first century in educational activities in the digital skills 

course for the intermediate stage amounted to (51.5%), with a medium degree of 
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availability, distributed in varying proportions to three main areas, as follows: The 

percentage of availability of the field of learning and innovation in the content of 

educational activities In the digital skills course for the intermediate stage (26.3%) 

with a low score, followed by the field of life and work, as the percentage of 

availability in the content of educational activities in the digital skills course for the 

intermediate stage reached (13.1%), with a very low degree of availability, 

followed by the field of digital technology, which reached The percentage of its 

availability in the content of educational activities in the digital skills course for the 

intermediate stage is (12.1%), and the degree of availability is very low, and in light 

of the previous results, a number of recommendations were put forward. 

Keywords: twenty-first century skills, educational activities, digital skills. 

:/G/FGF'  
       0g'.GF' G6G O//' GNF?.F' 7..?NH �//?7g' ?NG. OF? //? 0g'.G NG /?N77 0'7N7. GF'?F' /G6N

�77?F' .G'N. O./ 07N>.H 07N7. N.F'  G/F. 0'GNFG 6N6?. NG /NGGg' >F'. O'7H/ 'GF /NGNF?.F' /G>Fg'G
 FG GFNGF.GN 'G. �GG.'?G..GH GG7GF' ?GF OF? FN7/'F FNF?'GH FNN.'.N' O'/'7G' ''F. Hg. FG 0'?G..GF'
 77G F? //.F'H /GF..GF' GH7>F' ?G GNG.FF GGFG&. �/NFGGH /N?'G..'H /N7.6 0'7'GGH GNFH G7'?G

.FF'� NGNG.F'( 'GNF' HN7NF'H /'9440 7 �FG91.) 

NF'7G6F' 7G6N 'GG FN76?F'H P/'/F' H7FF' /N'/. NG /NN.7.F' 0'77&GF' FG /N/?F' .?76 '6F    

 ( 8NG/G H&H0202  NGF G77'F? ?NG.H PN.7.F' G'>FF' /g7g 'G77.H 'G.'G.N. NG 7>FF' //'?' OF' )
' '6G 0'.F7.GH 0'7N>.G ?G FG'N.N /.G'NGF' /N/N?7F' /N.7?F' /GFGGF' 0'G.N. FG6 FG H'G GF6F H �77?F

 /N(7F0202   FG GFGG. 0'7/F F7'NGF' GF.GN H'. GF0H �/N76.F' 0'7/FF' /NGF.F N?7F'H G'G.Gg' NG
 G7'?GF' /NGF.H F.F.7GF' 0'7'GGH �/N7'7g' 0'7'GGF' 7NN7.H GNFF' 6N6?. Hg. FG �O 'NGF'? /7G'FGF'

7( /GFGGF' /N(0202 �0200 7NN'?GF' GNF?.F' /7'8H ?G FN7F.F'. .N7/.F'H GNNF.F' /&NG 0/G.?' /N/ � )
�G'?F' GNF?.F' .G'FGF /NF7NF'  H7FF' 0'7'GG /N7'7/F' .G'FGF' /NF. NG /G7.6GF' 0'7'GGF' /G/FG NG H'GH

F' 0'7'GGH � 0gG6GF' F/H 7NGG.F' 0'7'GG NGH � FN76?F'H P/'/F' F7'N.F' 0'7'GGH � N?'/.g' 7NGG.
 .N7/.F'H GNNF.F' /&NG( /N?G..GF' /G7'6GF'H HH'?.F' 0'7'GGH � N.'6F' GF?.F' 0'7'GG H � /NFF.F' G'/..7' H

 �0292  7 �02-09).    O ''6. FN76?F'H P/'/F' H7FF' 0'7'GG 7.g'.H /N.'N/F' 0'7'GGF' GNF?. /?NG
/N.7.FF /7N&7F' G'/Gg' FG � NG7FNNF' /G>FG( H7FF' '6G NG GF?GFF //N/.F' G'GGF' FGH �/77'?GF'9112.) 

     0'N7.6 ''F. NG GG7. /N/ �G'/Gg' FNF/. NG .GFGF' 0'FNGG GG' FG /NGNF?.F' /76Fg' H' 'G.H
�/NN.7.F' 0'7..FF GGGGG FG7.H �GG.'?G..G ?G N.'.Ng' F?'G.F' OF? GG.'7/F NGF.H �FNGF?.GF' H ?G7.

 �/GNF.F'( NFN7/.F' GG'N.7G0294 7 �925 0'7'GG GN8N. 'N6 NG GF0 OF? /NF'/F' /7'7/F' 06G7 �)
 .FN76?F'H P/'/F' H7FF' 

 :/7'7/F' /FG6G 

        .FN'.. /FG //N//F' 0'G.N.F' FG //? 7NG8 H NGF?F' H'.GF' NG /F7'/F' 0'7N7.F' G./ F8 NG
G FNG6. HN/ 0'7'7/F' .&'.F 'GF � 'G.76F' H /N7'7/F' .G'FGF' ON./G NG FN76?F'H P/'/F' H7FF' 0'7'G

 //? GF6. .7H' /FG � /N?'G..'H /NFF.H /NG7?G /N.'N/ 0'7'GG. FNGF?.GF' /NH6. NG />F'. /NGG' FG 'GF
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( 8'.F' F/G 0'7'7/0290( F7/ H � )0295( P/G'>F' H GN6.F' H � )0292 /G' 'G OF' /G'6g'. � ) GNF?
 .G'FGF' NG FN76?F'H P/'/F' H7FF' 0'7'GGH F.F.7GF' 0'7'GG .G/ /NGG' OF? GNF?.F' GNNF.F NFH/F' 7G.&GF'

/N7'7/F' � GNF?.F' GNNF.F NFH/F' 7G.&GF'(0292 .) 

        NF'7G6FF /7'7/ NGG8NG/G H&H (0202 /77N.GF' /F/7GF'. GNF?F' .G'FG ON./G GNNF. OF' .G/G )
FGGF'. GF?.F' 0'7'GG H' 'G.&'.F 07G8'H �FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 NG �/N/N?7F' /N.7?F' /G

 .G'FG. /7GN.G 7N> /NFGGF'H /'N/F' 0'7'GGH /NGF7F' /G'F/F' 0'7'GG H'H �/GN?6 /.7/. /7GN.G ?'/.g'H
 ./77N.GF' /F/7GFF GNF?F' 

       ( G/FG /7'7/ 'G'0299 OF' .G/G N.F') 77FG NG FN76?F'H P/'/F' H7FF' 0'7'GG 7G'N. /.7/ /G7?G
 �GG7>F /G.H FG 0'7'GGF' GF.F /.F7F' Gg.G' /.7/H G7GFN7 />G'/G. 'NF?F' /N7'7g' /F/7GFF 'N.NFNFG.F'
 NFH/F' H 7G'.F' NGF?F' 7G.&GF' 0'N7N.F /.'..7'H � 'G7G'N. /.7/ NG 8N/FG 0H'G. 'G.&'.F 07G8'

FGF /F'/F' /N.7.F' /N–  0'G'..g' 'N6 NG �FN76?F'H P/'/F' H7FF' NG /N77GF' /77/GF'" /N?77N. /?G'.
 FG /7.GF' NG /F?FGF' H "GNF?.FF /NGF'?F'92 -99 FN7.'0292  G'G.G' /7H76 :G.'N7N. GG' FG ''. P6F'H�

/G H �FN76?F'H P/'/F' H7FF' 0'7'GG. /N7'7/F' 7ط.F' ''F. /F? 7'7FF' ?'F7 H77F' OF? 6NG7.F' /FH'
 FG /N/?F' .7H' /N/H �FG?F' 0'N.N.'7.7g GGGNG7. /F? 0'7'GGF' GF. /N.F.. /7'.F' F&'7NF'H
 G'?F' GNF?.F' ..G ON./G NG FN76?F'H P/'/F' H7FF' 0'7'GG FNG6.. G'G.Gg'  /7H76. 0'7'7/F'

 �P77H/F'( 0'7'7/G0299 �P/G'>F' �0295 �Drake and Reid,2018 �Gravemeijer at 

al�.0299  FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G 7'NFF /.'/ /N.H /77'/F' 07?6.7' /FG �)
 NF'/F'H 7طN.GF' HHg' G7FF /N//.F'. H /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' NG

G. /GF..G /NF'F.F' /F/7G 'G7'..?'. GF0H � 7طN.GF' NG 0'7N>. FG '77N 'GH � /N&'/..g' /F/7GF' F? O 'G'
 0'7'GG /NGGgH �GGN/F //N//F' 0'77FGF' FG /NGF7F' 0'7'GGF' 77FG /?N 'GG �/F/7GF' GF.F NGFF' 7&'7.

 /N/N?7F' /N(7 0'.F7.G O//' /?. N.F' FN76?F'H P/'/F' H7FF'0202  /7'7/F' G6G /'/?' G. �'GF O 'FGH H �
7G 7'NFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.

./77N.GF' /F/7GFF 

  :/7'7/F' /F&7' 

      :NF'.F' 7N&7F' H'&7F' F? /.'.gF /7'7/F' .?7 

H7FF' 0'7'GGF /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G 'G  P/'/F'
 �FN76?F'H 

/NF'.F' 0g('7.F' GFG ?7G.. P6F'H: 

9-  NF'/F' G7F'H 7طN.GF' HHg' G7F'( /77N.GF' /F/7GFF /.7'FGF' FN76?F'H P/'/F' H7FF' 0'7'GG 'G
 '7N.GFط(�

0-  H'.G NG FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G 'G
GF?.F' �7'G..g'H 

0-  H'.G NG FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G 'G
�/NGF7F' /G'F/F' 

4-  H'.G NG FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G 'G
�/'N/F'H FG?F' 
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F' G'/G'/:/7'7  

      F' .G/G/ :NFN 'G FNF/. OF' /NF'/F' /7'7 

'7N.GF' HHg' G7F'( /77N.GF' /F/7GFF /.7'FGF' FN76?F'H P/'/F' H7FF' 0'7'GG OF? G7?.Fط  -9
 7N.GF' NF'/F' G7F'Hط(.

0-  FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G OF? G7?.F'
?.F' H'.G NG.7'G..g'H GF 

0-  FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G OF? G7?.F'
./NGF7F' /G'F/F' H'.G NG 

4-  FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' /'?'7G O/G OF? G7?.F'
./'N/F'H FG?F' H'.G NG 

 GG' :/7'7/F' /N /NF'/F' /7'7/F' /NGG'G  :NF'.F' N/FF' OF? NFN.7.F'H P7>FF' FN.F'.F' N 

:/N7>FF' /NGGg' 

● ( /N/N?7F' /N(7F' FNG'6G 0'G.N.H G'/G' FNF/.0202 P/N?7F' H'7Fg' HN/ 7N/G.. N.F'H )
..F'N.F' /G'G NG G.N7.6 7NN7.H G''GF G/G.7.H 

●  GG7. 0'N7N. GN/F.GN. NG. 7N.FN76?F'H P/'/F' H7FF' 0'7'GGF FG6.G /N/7 GNF? 

● 7?GF' GGF' ''7/'G /NGNF?.F' /76Fg' GN8N. HN/ 07'/ N.F' 0'7'7/F' /7/FF ?N6NGF' '6G HN/ N
./NGF7F' 0'7'GGF' 77FG NG FN76?F'H P/'/F' H7FF' 0'7'GGF 

:/NFN.7.F' /NGGg' 

●  /7'7/F' G6G GG7. /FG'G.Gg' OF' ?.F' /76Fg'. .FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 ./. /NGNF 

●  FN76?F'H P/'/F' H7FF' 0'7'GG /NGG' /'?'7G OF' 0'G76GF'H 77'/GF' 0'7N/G G'G.G' /7'7/F' G.N. /F
G'76g'. GGG'NF ''F/'. 

●  /7'7/F' G6G GG7. /FG.N7/.F /NN.7. .G'7. /'/?' N OF? .FN76?F'H P/'/F' H7FF' 0'7'GG 

● ..GGF' /G.7.?N6NGF' '6G NG 0'7'7/F' /FFF //N// /7'7/. /N.7?F' 0' 

 :/7'7/F' /H// 

:/N?N6NGF' /H//F' :OF? /7'7/F' 077.F' 

●  /GFGGF'. )7طN.GF' NF'/F' G7F'H 7طN.GF' HHg' G7F'( /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' ('.G
NF'/F' N7'7/F' F7GF'H HHg' N7'7/F' F7GF'( /N/N?7F' /N.7?F' F' G'?FF )/F'/F' N7'7/F' F7GF'H N7'7/

9444  /0200.FN76?F'H P/'/F' H7FF' 0'7'GG FG6.. N.F' /NGNF?.F' /76Fg' OF' HN7NFF � 

●  GNF?.F' GNNF. /&NG F? /7/'7F' /G7.6GF' /'?.g' /FN/H NG 07G0 N.F' FN76?F'H P/'/F' H7FF' 0'7'GG
( .N7/.F'H0291.F' :NFN 'GNG 0/// N.F'H ) �F7'N.F' �N?'/.g' 7NGG.F' �0gG6GF' F/H /F'FF' 7NGG

 OF' /7'7/F' G6G NG 'GGN7F. G. N.F'H /N?G..GF' /G7'6GF'H HH'?.F' �N.'6F' GF?.F' �/NFF.F' G'/..7'/ //g
g'.G0. 

 /H//F'/NF'G6F'.F.7 : /77N.GF' /F/7GF' FG NF'/F'H HHg' G7F /NGF7F' 0'7'GGF' ('.G OF? /7'7/F' G N
 /?.7 �)/F'/F' N7'7/F' F7GF'H NF'/F' N7'7/F' F7GF'H HHg' N7'7/F' F7GF'( /N/N?7F' /N.7?F' /GFGGF'

 G'?9444 /0200 . 
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 :NGNG'GGF' 7'7g' 

9-0'7'GG FN76?F'H P/'/F' H7FF' 

     ( FN76?F'H //'NF' H7FF' 0'7'GG F.' FG /G'76F' /G>FG .G7?y Centur stPartnership for 21

Skills�0221 /77/GF' NG /'.FFF (g7F' 'G.'./N N.F' 0'7'GGF' " 'GF'. FN76?F'H P/'/F' H7FF' 0'7'GG )
 G'/..7' �7'G..g'H HH'?.F' �P/7GF' ?'/.g'H �0gG6GF' F/ :/NF'.F' 0'7'GGF' FG6..H /'N/F'H FG?F'H

( " GNG.FF /NF.'FF' �'N.NFNFG.F' 0'H/'p.09) 

      ( 87N. 'G'0294 G7'?GF'H 0'7'GGF'" 'GF'. FN76?F'H P/'/F' H7FF' 0'7'GG. /N7FGF' /7H' )
 �ON./GF'. /G7?GF' FG .N6G NGH �/'N/F'H FG?F' NG /'.FF 'GFG (g7F' FGG.N H' ..N N.F' 0'7..F'H

 7( "/N7'7g' GF?.F' (H76H �/7..F'H �/7'.F' 0'7'GGF'H02.) 

      ( N.F6 H'NF 'G'02947?.G ) FNGF?.GF' /'/?.7' H'G6F /N7H76F' 0'7'GGF' FG 0'?NG.G" :'GF'. 'GG
 P/'/F' H7FF' NG 'N.NFNFG.F'H 7'&طNF'H 0'GNF?GFF F/Gg' G'/..7g'H �FG?F'H /'N/F'H 7'G..g'H GF?.FF

 7( "FN76?F'H2)PN.7.F' /g7g' 7NG'F G7? 'GG.)0292  :'GF'. FN76?F'H P/'/F' H7FF' 0'7'GG )
G " .F7G 'GF' GG7N>H 0'?G'.F' /6.'7'H HN/F7GF'H HNGF?GF' /F.?N N.F' 0'7'GGF'H G7'?GF' FG /?NG.

( GH/H 7N'GH .Gg FG FG G7? �NFH/ 7N7F. NG H � "GNNF' 'FGF'? NG /'.FFF N7'7'0299 0'7'GG )
G /NF'/F' /7'N7F'H 7NGG.F' NG ////GF' 0'7'GGF'" :'GF'. FN76?F'H P/'/F' H7FF' NG �(g7FF GGG .F'.

'GN.7.GN  /N.'N/F'H /N77/GF' 0'F'N7F' GF..G NG /'.FF' FNF/.F �N77/GF' GGGNF?. NG 'GNF? 'N.7/.NH
 7( "GG.'?G..G NG FNF?'G FNF7'NGG /G7'6GF'H �/NFGGF'H99 - 90  .) 

      ?'/.g'H 7G.7GF' GF?.F' FG .F'7F' FGG. FN76?F'H P/'/F' H7FF' 0'7'GG H'?..H �0'.Fg'H 7'G..g'H GF
 G&'8NF G/?.H �'G.'G/G.7GH 'G.G'7. NG /GG'7GF'H GF7H /N(7 FNF/. NG /F?'GF' /G7'6GF' OF? O'7/'F
 /NG7?GF' /&N.F' ?G FG'G.. /G.NG /N?NF GUF?. 0'7.. Hg. FG �G.'N//.H /NFF.F'H /NG7?GF' GF'G&H F.F.7GF'

'7'GGF' G6G F/G..H �GF?. H'.G FGF( .N7/.F'H GNNF.F' /&NG 'G./7H' 'GG 00291:N.f' NG ) 

9-   :0gG6GF' F/H /F'FF' 7NGG.F' 0'..g NFF?F' Hg/.7g' /?'NF G'/..7'. GNNF.F'H FG'.F'H 7NGG.F'
 0'GNF?GF' ?G. F? /..'FF' /NF7FGF' G'G/g' 7'/7' FG FGG.FF �0gG6GF' F/H �0'7'7FF' 

�'GFNF/.H /G'N6F'H /F/g'H .'G./7H �'GF/7 FG FF/.F'H 
0-  :N?'/.g' 7NGG.F''OFN/H 'O7'..7' 7..ط. /?NF.G F&'/.H /7G..G HNF/H /FN7' 7'GG' 0'.F' 

 'G?G FG'?.F' /NGNGH 0gG6GF'. N?NF'H �'GG'F.>'H 77GF' G'76.7'H �7'G..g'H G'6.Gg'H �P//.F'.
FG H77. NGF?F' FN..F' NG 0'7'GGF'H /G7?GF' G'/..7'../GNF'G 7N> /.. 

0-  :F7'N.F' /7N7. 7'GGg' FFFH �0'?NG.GF'H �/'7Gg' ?G 7?'6GF'H ''7f'H 0'GNF?GF' H/'.. 

 �H'?GF' 0'7Fg'H �G'7./g' Hg. FG /''GG. /NF7'N.F' GF'NGF' NG N.'.Ng' F?'G.F'H �/N>GF 7N>H /N>GF
6N6?.H �''7f' F.F.H �O7.g' 7>FF' 0'G.H GGG.H �7'N/F'H  /7'6/F' /NGF. OF' /N?'/F' /NF'7Fg' GNFF'

.'G&'7/'H /NF'7Fg' 

4- :/NFF.F' G'/..7'  �///?.G >N7 NG 'G.'.F'H �'G.'F'N. H/'..H 'G7&'7HH 'GF'G6' FG. /NGF7F' /NFF.F' G'/..7'
./NGg?g' 7'&طNF'H /NFF.F'H /NG7?GF' 0gN/.F' ('?N.7'H �'GGNNF.H 'GFNF/.H 

5- :N.'6F' GF?.F'  G'/Gg' G'7/' Hg. FG �GF?.F' 0'NGNG GF?.H N.'0 ?G'/. N7F.F'H //.F' NG /7.'/GF'
 HN7NFF 'G.'FN.7.H /NFF.F' GN8N.H �/G8gF' 7/'7GF' /'.N'H /G&gGF' GF?.F' /FN77 7'N..'H �'G/N//.H

.'G.'.F'H 'G.'?N.7'H 'GFNF/. OF? /7/FF' /NGF.H 0'GNF?GF'H G7'?GF' OF' 

H HH'?.F'/N?G..GF' /G7'6GF': G'GGF' 8'.F' NG /GG'7GF'H �GG./F'7GH �FN7.f' ?G /'.F. FG?F' 
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 7( 0'.Fg'H �G'7./g' ?G �/?NG.GF' G/G FNF/.F02 – 09( FG6 /6NNH �)0-9 GNNF.F' /&NG G./7H' 'G )
:FN76?F'H P/'/F' H7FF' 0'7'GG 87.' F? .N7/.F'H 

 
( FG63-1H P/'/F' H7FF' 0'7'GG :).N7/.F'H GNNF.F' /&NG 'G./7H' 'GG FN76?F' 

 

 

( N7NG.F' 'G'0291 :'G87.' FG FN76?F'H P/'/F' H7FF' 0'7'GGF 0g'.G //? 7G6G ) 
( 7'G..g'H GF?.F' 0'7'GG :OgH'Learning and innovation skills:) 

 F..G F&'77 G'/..7'H �'GFN.7.H //N/. 7'GG' /NFN. NGH 7'G..g'H ?'/.g'7?F'G 7'GGg' ?'/.g /G G
.NFG6F' 

  'GFNF/. 77' //7H �'G.'GNF?G H/7 NG FNF/.F'H /7G..GF' 7'GGg' OF' 0'GFF' NGH /F'FF' 7NGG.F'
 FNF/.H �/GNF'G 7N> /N7NGG. 0'H/' G'/..7'H �'GGNNF.H 'G.&'.F //7 G'7/'H �'G7N.F.H 'G7N7G.H

�../F'H 7'GGg' GNNF.H �'G.NG7.H 0'GN>FGF'  HNF.NH 0'GNF?GF' HH77GN �0'7'7FF'H G'G/g' 'H6..N
.GGGF?. 0'NFG?H 0'7... O 'N/FF HNFG'.N �FNF/. F6G' OF? 0'.'.F.7' 

  /N?'/.g' HNF/F'H .&'.FF' 7g..7'H �'G7N7G.H 'G7N.6.H /FG6GF' />'N7 NGH 0gG6GF' F/
�/?NF.G 7>F 0'G.H /6N. /GGG /F&7' HN/77NH HH///N �//N/.F' .F6G' HNF/ OF' P/&.H 

  O/G G'/..7'. /?FFG /7N7.H /N6N. 'G67?H �//N/.F' 7'GGg' F? 7N.?.F' OF? /7/FF' NGH F7'N.F'
.N>GFF' 7N>H N>GFF' F7'N.F' 0'7'GG FG ?7'H 

  FNG/.H 'GNG 0'FG'N.FF HN7NF'H �/7G..G //N/. 7'GG' OF' HN7NFF /GF..GF' H7GF' ?G FG?F' NGH G7'6.F'
7GF'.NG7'6.F' FG?F' 7'7' NG /N/7GF' 0'GG' 

 

( /NGg?g' 7'&طNF'H 0'GNF?GF' 'N.NFNFG. 0'7'GG :O 'NF'/IT skills and media:) 

  �7/7GF' /NF?'G.H .FNF' /''GG. 0'GNF?GFF HN7NF' 7.. N.F' /G'F/F' NGH /N.'GNF?GF' /G'F/F'
.'GGNNF.H 'G.7'/'H 'GFG'G.H 'GG'/..7'H 

 

 

HH'?.F' /G7'6GF'H 

/N?G..GF' 

 

   ذ           

 

                 

 

         

 

              䐥ل  
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'7NF' /G'F/  �'G.'N'>H 'G&'F.H 'GGGGH �/N?'/.g' /NGg?g' /F'77F' 7.. N.F' /G'F/F' NGH /NGg?g'&ط 
.'G. G6.FN N.F' /NFNF'FF'H /NFg.g' 'N'6FF'H 

  //. /'/'G 'N.NFNFG.F' G'/..7'. 'N.NFNFG.FF H'?GF' FN.7.F' NGH H'7.g'H 0'GNF?GF' 'N.NFNFG. /G'F/
'/..7' F/G �0'GNF?GFF HN7HH /NGF7F' 'N.NFNFG.F' FG //'G.7g'H �/G7.F' 0'H/'H //.F' 0'G7/G G

./NG6F' G.'NGF'H NGF7F' ?'G.7g'H //G'6GF' /6G.'H .N7'N/F' F/G 

:'O/F'/ ( FG?F'H /'N/F' 0'7'GGLife and work skills:) 

 H 0'NFH&7GH 7'H/g 'NGNG.N H' OF? /7/FF' GGN/F HNG. H' /.gG GNG.F'H /FH7GF'0'7'N7H HHO'/. 
 /N6>.F' H7G/.7NF /FH7GF'. 'NG7.N H'H �0'NNFHg' 7NN>.H 8NG>F' N. NG /NF?'G. 'NFG?NH /?NF.G
 7>F 0'G.H 'NGGGN �N.'.N' FG6. /FFF'H 0'FN?GF'H ''F/F' ?G O 'N.'.N' 'NFG'?.N �/NF?'G. /?.'7F'

 HNF/ OF' HN7NFF 'GGNNF.H 'GF'6. 8H'G.F'H /?NF.G 0'/'F.?'H ///?.G 0'&N. NG R '7N7. /NFG?
.0'G'F/F' 

  0'7/'.G. G'NFF'H 0'NNFHg' 7'N..'H �7'NFFF /F.'F G'/G' ?6H OF? /7/FF' NGH N.'6F' GN.N.F'H /7/'.GF'
.F.F.7GF' NG GGG/F. GN.N.F /N6'GF' GG.'7.. //F'F /FN77. FG'.F' OF? /7/FF'H �FG?F' 7NN7. NG 

 FF' NGH /N?'G..g' 0'7'GGF' G&gGF' HNGN O.G 'NG7?N �H'?G N/F OF? FN7.f' ?G F?'G.F' OF? /7/
./GF..GF' 7'GGg'H /NG'F/F' 0'Gg..g' ?G FG'?.F'H �O 'G&gG ///.F' HNGN O.GH ''>7g' 

  FN7.f' .N7/.F P/7GF' F7'N.F' G'/..7'H �G7.6G G/G FNF/. OF? FG?F' NGH /NFH&7GF'H //'NFF'
7'GGF' ('7.G' OF? 7N/'.FF /FG6GF' F/ 0'7'GGH /N7.6 H'7.' 0'7'GG G'/..7' OF? /7/FF' �0'

  .G/GF' N/F GGGN.N.H FN7.f'. 

  �////G /NFG8 HHO'/. FG6 FG?F' 8'.F'H �G'/Gg' OF' HN7NFF /7/FF' NGH /F''7GF'H /N.'.Fg'
H' /NG'F/ /G7?G 0'.F' OF? /7/FF'H �////G 7NN'?G 'N6 NG FG?F' /F7'FGH '6.Fg'H �G'/Gg' G/.. /N/'G G

./'N/F' O/G FG?F' F.' FG GF?.F'. 

 
 

 

( FG63-3FN76?F'H P/'/F' H7FF' 0'7'GG H'.G :) 

 

 
 FN76?F'H P/'/F' H7FF' 0'7'GG /NGG' 

      FNGF?.GF' /NH6.. OF?. N.F' //N//F' /NN.7.F' 0'G'..g' 87.' FG FN76?F'H P/'/F' H7FF' 0'7'GG /?.
GGF'.( FNG .GFNH �/NG7?GF'H /NFF.F' 0'7N>.F' ?G F?'G.F'H GNG.F' OF? GG/?'7. N.F' 0'7'0294 G'..Fg' )

 ?F'NF' NG NG 'GFN. �FNN6NGF.F' ''7/GF'H ''7(7FF /GGG 'GF' /F.?N H'G O6G .FH NG 0'7'GGF' G6G H' OF'

 

 

       
       

        
  
 

       
          
          
       ئ 
     䐥ل   
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GF.GN GF H'G �FG?FF FN76'.GF' /NG'Gg' 7N7.F' NG FNG8NGFF /GGGF.F'H /7G'FGF' 77G G?6.7G 'GFN G/
 7( O7.g' 0'G>FGF'H 0'77&GF' ?G5 ) 

     87N. /G&NH (0294 /NFF.F' 0'7N>.F'. 7/'.GF'H �O7.F' ?7'7.GF' 77?F' '6G NG FNGF?.GF' H' OF? )
 OF' HN7NFF �/NNN/F' /GGGF' 0'7'GGF'. /H6.F' OF' HN.'./N �/NG7?GF'H /N/'7.Fg'H.7'H /G7?GF'.'GG'/ 

 �'G.7'/'H'G F/H  7( ?'/.g'H 7'G..g' OF? /7/FF'H �/N/FF /FN77. 7NGG.F'H �0gG6G FG GGG.'NN05 �)
 FG'G.. /N/ �/N7'7/F' .G'FGF' ON./G ?G FN76?F'H P/'/F' H7FF' 0'7'GG .G/. H'. N7NN GF6FH

 0'7'GGF'0'G'..g'H GNG'GGF'H G7'?GF'H  ''F. NG ON./GF'. /FF?.GF' H7FF' 0'7'GG ?G .G'FGF' طN7..H
 .FN76?F'H P/'/F' 

      ( ONF.F'H PNF.F' /G&.H0291 GNF?. H' 7G6. /N/ �FN76?F'H P/'/F' H7FF' 0'7'GG /NGG' OF? )
 FNGF?GF' /G7'6G HN/ 'GF'H �GFN?. /'/' H' /N.N.'7.7' GNF?. HN/ 7H/N g FN76?F'H P/'/F' H7FF' 0'7'GG

0'GF NG GG6NGg. P/'/F' H7FF' 0'7'GG GF.GN P6F' GF?GF'H �/7'.F' GG7NGG. 0'/'?H �GG.gG'.H �/NFF?F' GG.
 ('7G' NG /?'7. 0'NFG?H 0'FN.7. 7NGN.H �NGN/'Gg' ON./GF'. 0'7'GGF' GF. 06G OF? 7/'F FN76?F'H

.F.7GF' NG /'.FF' /N.'GG GG/FG. N.F'H �FN76?F'H P/'/F' H7FF' 0'7'GGF GG6NGg. 7( F92.) 

      0'7'GGF' 'NGF.GN H' /77GF' (g7FF /N.. //N/. /NGNF?. /&N. FF. OF' G/G. 0'7'GGF' .G/ /NFG? H'
 /.N.F 0'7'7FF' 0'..' OF? /7/F 7/G' GGF?.. FN?/.GH FN7GGG (g7F' F?.H ?'/.g' FG ?NF FF.H /G8gF'

NFF'H 7'G..g' ?'NF' FG ?NF FF..H 7GFF'. /F/F' .7GF F?.. 'GF' 'GG GGG.'N. /F N.F' FG'6GF' F/H //'
 (g7F' F?.. 0'7'GGF' GF?. H' 'GG N7'7/F' FN7/.F'H /NGNF?.F' /NFG?F' NG 8'.Fg' FG GGFGG.H (g7F'

� N.F6( /NFG?F' /'N/FF (g7F' /&NG. OF' /G'6g'. /NGNF?.F' /NFG?F' NG O '.'G/F' 7/G'ööff.) 

     ( /./ 07G0 /FH0292 N/FF' OF? N77/GF' 0'GFGF' NG FN76?F'H P/'/F' H7FF' 0'7'GG .G/ /NGG' )
NF'.F': 

 -1/N?'G.F'H /N/7GF' 0gG6GF' F/ OF? O'7/'FH O '?/.GH O'7GGG HNGN GNG .F'7F' GNF?.. 
0- ('7G' FG?F'H ?G..GF' NG /NF'?G. 'G.77'GGH /'N/F'H GF?.FF /N7H76F' 0'7'GGFF GF?.GF'. 
0- 7NGN. ON./GF' 0g'.G 7.? FN76?F'H P/'/F' H7FF' 0'7'GG FN.7.F 77G. 

4- /F/6F' /G7?GF' FG Og/. /N7'7/F' 0'NN./GFF FNG?F' GGGF'. 

-5 'GFNF.'FN7 N.F' 0'7..F'H �G.'H/'H �NFNF/F' GF'?F' 0'&N. ?G 7'7.Fg'. GF?.GFF 77G 7NGN.  /7'7/F' NG
7( /'N/F'H �FG?F'H �/N?G'.F' 160).   

.G'FGF' NG FN76?F'H P/'/F' H7FF' 0'7'GG .G/  

        H FNGF?.GF' O/F 'G7'NF H .GFGF' 0'FNGG NG 'G.G/F /N7H76 /?. FN76?F' H P/'/F' H7FF' 0'7'GG
 F.F.7GF' 0'7'GG " :H'NF?. GNF?.F' GNNF.F NFH/F' 7G.&GF' : 'GFG � /NGF?F' 0'7G.&GF' FG /N/?F' G./G' 'G '6G

 'G.NGF.( " 'GGNNF. H0292 G'.. GNF?.F' FNN/. ":H'NF?. .NF.F' 7F.G HH/ NG G'?F' GNF?.F' 7G.&GH � )
( "FN76?F'H P/'/F' H7FF' NG FG?F' 0'7'GG0299 H7FF' 0'7'GGF //7.FGF' 77g' ?NG. /G&. 'GG � )

 8'.F' NG FNNN.7.F' //'.g GF0H � .GFGF' NG 'G.G/ /7H76 OF? FN76?F' H P/'/F' � G'/Gg' FG /N/?F'
 OF' /G'6g'. � GNF?.F' H GF?.F' /NFG? NG GG7'7.F' FG6N 'GG � 8'.Fg'H GF?.F' FG FNGF?.GF' FGG.7 N.F'

( ( FN76?F'H P/'/F' H7FF' NG /'N/F' NG /NF?'G. /G7'6GF'H //'NFF'H 7'G..gF GG/?. 'GF'Ken �0294. 

      ( P7N7/F' //G'7 07G0 /FH0202 H' ) ?NG. FG6N H' /.g FN76?F' H P/'/F' H7FF' 0'7'GG .G/
 �GF?. 0'&N. H� GNNF. .NF'7' H� /76F' H� 7N7/. H77 H� ON./G H� G'/G' FG �.GFGF' /GN>FG 0'FNGG
 0'7..F' H �'N.NFNFG.F' H H'7.g' H 0'GNF?GF' H 7'G..g' H /G7?GF' 0'7'GG FG طNF. .GFGF' /.7N 'FG H
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F'. /7..7GF'( NG'6F' /.? 7'6' /FG � /N.'N/F' GF'NG0290 H P/'/F' H7FF' 0'7'GG GF.GN g FG H' OF' )
 H /'N/F' NG G/F.F' H /'.FF' 77G /FGN7G � /N/'7.Fg' H /NFF.F' H /NG7?GF' 0gN/.F' 77? NG FN76?F'

 F?F H � GFH&6 FG 7N/G NG GF O '.'./G G7N>F O '?.'. F>N7 H � FG?F' H /7'7/F' GF. Gg.Gg /'.GG GG'
 7( /N7'7/F' .G'FGF' NG 'GFNG6. Hg. FG 'GNF? FNGF?.GF' .N7/. NG 0'7'GGF'945 .G'FG N.'. H � )

 0'7'GGF' OG7G OF' GNF?.F' /7'8H F.F FG GG7' 7NN>. G. P6F' )O 'F.'7 NFg' .7'/F' .GFG( /NGF7F' 0'7'GGF'
g' /F/7GFF 77FGF' '6G 77/N /N/. /NGF7F' /N/N?7F' /N.7?F' /GFGGF' NG G'?F' GNF?.F' NG /77N.GF' H /N&'/..

 OF? FNGF?.GF' .N7/.F O '.7. O 'F'/NG G.76F' /?. /N/ NF'/F' 77?F' NG .G'FGF' GG' //' GF'. G7.N P6F' H�
/G7?GF' OF' HN7NF' H� HNF/F' 7'G..' H� 0gG6GF' F/ H� HH'?.F' OF? GG// Hg. FG 0'7'GGF' G6G  �

 7N?6F' H � 0'.Fg' H � /G7'6GF' OF? G&'FF' NFF.F' H 76'.GF' F7'N.F' FNGF?.GF' .7G. 'GF' /G'6g'.
./N?'G..g' H /N.'6F' /NFH&7GF'. 

      0'7'GG 7NN7. NG /7NGFG /NG.H 0'7/'.G /N/N?7F' /N.7?F' /GFGGFF .F'G /FG �H'N7F' '6G NGH
.G'FGF' 7NN7. Hg. FG FNGF?.GF' ( /GFGGF' /N(7 G'/G' FNF/.H0202 G.H OF? ?.'7F' G/GF' FNF/.H �)

( HHg' NF7NF' N?N7F' 8'7?.7g' NG /7H P6F'H �/G'/.7GF' /NGF.F' G'/G' FG 7N7.F'0292 7FH )
 7( " ?NG.FF /'N/F' O/G GF?.F' 77G 6N6?.H �?NG.FF FG'6H G7FGH /N. GNF?. H'G6" :OF?59 .)

G/GF' '6G FNF/.FH G'?F' GNF?.F' .G'FGF /NF7NF' 7NN'?GF' ''F. :'GFG �0'7/'.GF' FG O'//? GNF?.F' /7'8H .G/F �
� .N7/.F'H GNF?.F' GNNF. /&NG( GF?.F' 0g'.G ?NG.F /G7.6G 7NN'?GH �/N/N?7F' /N.7?F' /GFGGF' NG0292 .) 

0- :/NGNF?.F' /76Fg' GNGGG 

     ? FG 77F? /NGNF?.F' /76Fg' /?. O/F /NGNF?.F' /76Fg' 0'GN7?. .GF..' /FH �.GFGF' /GN>FG 77'F
( 7'.FF'H /.'/6 G7? /N/ �'G.'GNF7.H 'GG'/G'H 'G7H/ Gg..g O'7>F �FN//'.F'H FNNN.7.F'0220 )

 G'76'. GF?.GF' 'G. GNFN 0'7'6F OF? PN7F. N.F' /NGNF?.F' 0'''7.g' ?NG." :'GF'. /NGNF?.F' /76Fg'
/G7'6GH  7( "GF?GF'090GG7?H .)' ( OG77G0224 H' GF?GF' GF6.N NF/. H' NFF? /G. FG " 'GF'. )

 7( " 'G G/G FNF/.F /7F. �'GGgG H' GF?.GF'95( /G/'H NGN76F' 'GG7? 'GG  .)0224 FG? FG " 'GF'. )
H' N7'7/F' F7GF' F.'/ 7.' O '7.6 H' 'GGgG H' GF?.GF' H' GF?GF' 'G. GNFN /GGG H'  'G.7'. H' /77/GF'

 7( "////G /NN.7. G'/G' FNF/. F.' FG /FG'G.G /FG'6 /NGF. GF?.GF' /NGF.H /NGNF?.F' 0'7..F' FFF 7N7N.F
21( 7G?F' G7?H.)0229 .F'7F' GF?. 86?.F 'GGN>F.H 'G7'N..' G.N /N7/ /7.." :GF'. NGNF?.F' 7'6FF' )

g 77/FF طN7..F' /F?H �FN?G '/.G H' GNGGGF  'GF' ?FN.N N.F' /NFG?F' /76Fg' O 'F.7G ///N H' FG GF?GFF /.
 7( "(g7F' GF?. ''7/' NG GG7.H �GG'/G' ?G FG'N..H �77/F' ?N6NG .7'F.095 �7.& GN7?. NGH � )

( NF? G7?0299 G'/Gg' FNF/.F �O '?G 'GG H' GF?.GF' H' GF?GF' G. GNFN 7'6F FG" :'GF'. /NGNF?.F' /76Fg' )
' NG G' /77/GF' F.'/ �'G.7'. NG G' G7F' /G7> F.'/ NG 7'6FF' '6G G. ''N7 �.GFGFF ////GF' /NGNF?.F

 7( "/77/GF' G'76' ./. G.N GF' 'GF'7 �'G.7'.44). 

:/NGNF?.F' /76Fg' /NGG' 

      GNG7 NG N.'. 'GFg O'7>F �N7'7/F' .GFGF' G'/G' FNF/. NG GGG 7H/ /NGNF?.F' /76FgFG /NFG? ON./
 /76Fg' Hg. FG ///N '6GH �/77'GGH FN.7.H /G.7. OF' 0'./N ON./GF' H'G NF'.F'.H �/N7'7/F' .G'FGF'

( /NG/G 7..?' /FH �/NGNF?.F'0222 /N/ �/NGNF?.F' /NFG?F' /'.F NG /GGGF' F&'7NF' FG /NGNF?.F' /76Fg' )
/N 'G. G.NGG'H G.NF'?G /'/6. N77/GF' ('.GF' H'0'7..F'H �/G7?GFF GF?.GF' ('7.G' NG /?'7. /76F' FG GNN. 



- 197 - 

 

 7(09( /GNF.F' 7N6N H'N7F' '6G NGH.)0294 .GFGF' /GN>FG NG GGGF' /NGNF?.F' /76Fg' 7H/ OF' )
:/NF'.F' .F'N.F' Hg. FG 'G.NGG' 87..H �N77/GF' 

9-  �O '/F'7 O 'F7'NG HNGN /N/. �OgG'G.G O''F. GF?.GF' /N7.6 ''F. .GF7HH GFN/F O '?G'F 

0-  GN/F NGFNH �GNF7F' N?'G..g' FG'N.F' GF FF/N 'GG �G?G..G ?G N.'.Ng' F?'G.F' OF? GF?.GF' /7/F /NGF.
./F7/F' /N?'G..g' GNFF'H �/N.'.Ng' 0'G'..g' 

0- ./N/7F' GN.N.F' 'GGN.N.H �GG.G'NGH GG.'7/F G'6.G'H �FNGF?.GF' HNNG /NGF. 

4- F' /76Fg' FG7. 0'G'..'H GNFH GNG'GGH G7'?G FG FG6.. 'G. /NGF?F' //'GF' GGG FNGF?.GF' OF? /NGNF?.
 'G 'GNG HNG8NN FNGF?.GFF //NGG FG? /67H OF' NGNF?.F' /G6GF' HN/.N NF'.F'.H �0'FN.7.H F&'F/H

./GF..G 0g'.G NG GNGF?. 

5- ./N77/GF' /NG7F' /&N.F' F.'/ /7'/g'H FNN6.F' 77F? /G'6' 

2-  ./N7'7/F' HN7GF' NG HNGF?.GF' 'GGF?. N.F' �/NN.7.F' /NGF7F' 0'7..F' FG'G. NG /NGNF?.F' /76Fg' GG7. 

9-  /N/7G /76F' NG HNGF?.GF' G7'6N 'G.77'N.G �/N?'G..g'H /N7GFF' FNGF?.GF' 0gG6GF /76Fg' /.F'?G
'H HH'?.F' /H7 86?NH �GG7GF'. GG.F/ NF.N 'GG �/?NF.G /N?'G.H 7/F' GGN/F NGFNH �GGFN. //NGF

 7( /NFH&7GF'.925-922 ) 

( H'G7? 7G0H9402 /N7'GGF'H /NG7?GF' G'/Gg' FG //? FNF/. OF' G/G. /NGNF?.F' /76Fg' H' )G
 :'GFG /NFO'/.NF'H 

9- .GNF?F'H HNFGF' GF..G HN/ /GF..G G7'?GH 0'GNF?G FNGF?.GF' ('7G' 

0- NGH /&N.F' HN/ 0'GNF?GF' ('7G'.'GNF? 8'G/F' /NG 

0- .?G..GF'H /77/GF' FN. G&'FF' 7'..7g'. (g7F' /N?N. 

4- .'GF/ NG /GG'7GF' /NGNGH ?G..GF' 'N'6F. GGGN7?. 

5- ./.'.GF'H /''7FF'H ///.F'H ?'G.7g' :/NN>FF' 0'7'GGF' ('7G' 

 :/NGNF?.F' /76Fg' ?'NF' 

     F'H 0'7..F' FG //? GN/F. FN77 F? GF0H �ON./GF'H �GF?GF' G'76' ./. G.. N.F' /NGNF?.F' GF'NG
 /?N.7H �/N7'7/F' //'GF' NG ?N6NGF' /?N.7H �/N7'7/F' //'GF' /?N.7 /NGNF?.F' /76Fg' /N?NF NG GG/.NH
 �?G..GF' /G7FGH �FNGF?.GFF NF.FF' GF?.F'H �/N76.F'H /N/'GF' 0'F'GGg' 7GN.H �.FNF' 7GN.H �FNGF?.GF'

' GNF7. /FN77H 7( ON./GF19 'G7G0 /N7'7' 77'F? /?.7' /NGNF?.F' /76Fg' ?6H /F? O?'7NH .)
( /NG/G0222  :NGH ) 

 .GNG'GGF'H G7'?GF'H 0'GNF?GF' 

 .'G. (N>7GF' HNNGF'H 0'G'..g' 

 ./GNF7F' 0'/'?F'H 0'7'GGF' 

  7( NGF?F' 7NGG.F'H GNF7F' 7NGG.F'01 .) 

      F' /NGNF?.F' /76Fg' .GF7 /FH( FG6 NG 'GG ///?.G 0'GNF7. O0-0 87.' FGH �'GFG 87>FF O '?.. )
 �OG77G( FG OgG G/7H' 'G 0'GNF7.F' G6G0224 7 �92 �/Gg7( �)02247 �22 �(7?( �)0292 �

 702� P/G'>F'( �)94007 �G05:) 
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( FG63-2/NGNF?.F' /76Fg' 0'GNF7. ) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
g' 7'N..' 7NN'?G:/NGNF?.F' /76F 

     /NN>F 77' OF? OF.. H' ..N �.GFGF' G'/G' FF/.H �(NF7GF' 'G7H/ /NGNF?.F' /76Fg' P/&. NG
 ''F. NG 'GNF' GG./N 7NN'?G /.'/G. 77g' G6GH �'G. P/.G.H �'G7'7G G.N. �/N7GFH /N?'G..'H /NN.7.H

F.F' 'GNF' 7'6' 'G GF0 FGH �/NGNF?.F' /76Fg' 7'N..'H( /GN0225:NF'.F' N/FF' OF? ) 

9-/G'gG .////GF' 77/F' G'/Gg /NGNF?.F' /76Fg' 

0-/G'gG .G7N7/.. GF?GF' GNFN P6F' ON./GFF /NGNF?.F' /76Fg' 

0-/.7'FG ./N76.F'H /N/'GF' 0'F'GGgF /NGNF?.F' /76Fg' 

4-/.7'FG  �/NG7.F'H /NFF?F' FNGF?.GF' 0'7/FF /NGNF?.F' /76Fg'.GGFNNGH 

5-?NF.F' .O 'N?'G. HNGN 'G 'GFGH �O 'N/7G HNGN 'G 'GFGG �/NGNF?.F' /76Fg' GNG7.H ''F. NG 

2-?NF.  �6NG7.FF /76F'H �/NFgG.7' /76F' 'G6?. HNGN /N/ �77/F' NG GF?.F' F/'7G .7/ /76Fg'
.G'..H Hg>' /76F'H 

9-. OF? FG?F'H �/F.'7F' FNGF?.GF' 0'7... G'G.Gg' /N&'GFF' GG.'.F7.GH GG.'.'/ /N.F 

 7(922-922.) 

( /G/GH //'?7 7G0 /FH9405:'GFGH �/NGNF?.F' /76Fg' GNG7. /F? 'G.'?'7G FG /.g 7NG' )G 

9. ./NGNF?.F' G'/Gg' FG 7/G' H' O 'G/G FF/. H' 

0. .'G.?N.7 NG /N'6.F'H G>'F.F'. G7.. H' 

0. ?.'..G 0'N7. NG /NGNF?.F' /76Fg' G>F. H'./ 

4. .'GN.7.G' N.F' 0'7'GGF' H' 0'GNF?GF' FN.7.F 6NGg.F' G'G' /77GF' /N.. H' 

5. .//'NF' ?N6NGF' NG ''7f'H 7>FF' 0'G.H /'.N' OF? FG?. H' 

2.  7( 6NGg.FF //NGGF' GF?.F' 7'GF' P7/. H'021.) 
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 ''FGH H'GGFF 
P6F' G.. GNG  
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  7NN'?GF' FG //? OF' FNNGN7Gg' .G'FGF'H /N.7.F' ''GF? FG G7N>H 7FN'. 7N6NHGG/FF G/..7. N.F'  OF?
( FG6. //6NG /76Fg' GN>F. 0'''7.'0-4� NF'FFF'( 'G7G0 'GG �)9129.) 

( FG63-4/NGNF?.F' /76Fg' GN>F. 7NN'?G ) 

 

       H' 77g' FG /?NG.G /'?'7G OF' 0'./N /NGNF?.F' /76Fg' GNG7.H ''F. H'G �F.7 'G OF? ''F.H
 'G OF' /77'/F' GN6.H 7NN'?GF' /76Fg' GNG7.H ''F. NG //N//F' /NN.7.F' 0'G'..g' /'?'7G /NGG' F.7

 //' /NGF7F' 0'7'GGF' .G'FGH �FN76?F'H P/'/F' H7FF' 0'7'GG //N//F' /NN.7.F' 0'G'..g' FGH �/NGNF?.F'
OF? GNF.7 /7'7/F' G6G H'G GF6FH �/N'F?H 77/H G'G.G' /7>F 'GNF' 7>FN N.F' /N7'7/F' .G'FGF' G7?G /

 /F/7GFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G
 /.7'FGF' 0'N7N.F' 6... GNF? O''F.H �77FGF' NG 'G.'?'7GH 0'7'GGF' G6G  7G'N. /.7/ /G7?GF � /77N.GF'

..&'.FF' 'N6 NG 

3-3  /F.'7F' 0'7'7/F' 

3-3-1 .FH'F. 0'7'7/ :/N7'7/F' 0'77FGF' NG FN76?F'H P/'/F' H7FF' 0'7'GG 

      ( N/.7 /7'7/0292)  FN76?F'H P/'/F' H7FF' 0'7'GG FNG6. O/G OF? G7?.F' OF' /7'7/F' .G/G
 NG7NF' .GFGF' G'/..7' G. H �/N/N?7F' /N.7?F' /GFGGF'. 7طN.GF' HHg' G7FF 7N7GF' GNF?F' 77FG NG

/. /'/' H NFNF/.F'( OF? /NFHg' 'G.7N7 NG /'/g' .FG.6' /N/ � ON./GF' FNF50 (OF? /?8NG� O'76&G )
9 /FG6GF' F/H /F'FF' 7NGG.F' :NGH 0g'.G)- ?'/.g'H 7'G..g'- //'NFF' �FN7G NG FG?F'H HH'?.F'-  GGG

///?.GF' 0'G'F/F'- Gg?g'H 0'GNF?GF'H 0g'7.g' /G'F/- F' /NFF.H /.7N/F' /G'F/7.g'H 0'GNF?GH'-  /FGGF'
0'6F' OF? /G.?GF' GF?.F'H� 7N.GF' HHg' G7FF /7N7GF' GNF?F' 0'77FG NG /7'7/F' /FN? .F/G. 'GGط 

 G'? FG FNF7GF9402- 9409( 'G//?H G20'7'7G.F'( G'/..7' G. 0'F'N.F' FNF/.FH �)- /NN&GF' .7FF'- 
:FN.7. O7. H/7F' ('7/FH �)/N.'7/F' 0'77N.GF' HN.F.G'G /F/'?GHambleton  :0'./F' ('7/FH �

 7'...g' //'?' /FN77Retest -Test ON.7G 8'G.F' /7'7/F' .&'.F 07G8' /FH .0'.FH7G 'GF' FG'?GH �
( OF' FN76?F'H P/'/F' H7FF' 0'7'GGF /7N7GF' GNF?F' 0'77FG FNG6.00.22% HH'F. /.7F .>F. /N/ �)

'N/F' 0'7'GGF' 6?.F 0'77FGF' 7>FF' //'?g /NGGg' 'gN'. /7'7/F' .7H' �.&'.FF' 'N6 NGH .%7G7 /N.
 FN76?F'H P/'/F' H7FFF /N.'N/F' 0'7'GGF' FG6.. /N/. �/77N.GF' /F/7GFF /7N7GF' GNF?F' 0'77FG NG
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/.G'NG OF? 7/'FF' /7GF' /'/?' NG 0'7'GGF' G6G /NGGg O'7>F �FG'G.F'H /N7'7G.7g' '/.G FUF/N 'G 7N7.F' 0'
GG.'N. /F N.F' 0'7N>.F'H 

      ( FN7.&H 7N.NGG'7F /7'7/Gravemeijer et al, 2017)  GNF? HNG. H' N>.FN 'G /G7?G OF' .G/G
 �NGF7F' 77?F'H NFF.F' G/F.F' /G.'NGF 0'N6'N7F' .G'FG(g7F' ('7.G'H  P/'/F' H7FF' 0'7'GG

' 0'7'GG NF.. 'G.&'.F GG' 0''.H �FN76?F'H �F.F.7GFF 0'N6'N7F' GNF?.F G'/G'G FN76?F'H P/'/F' H7FF
 OF? /'G.?g'. GF0H �/NGNNF' /'N/F'H FG?F'. 0'N6'N7F' 7.ط /NGG'H �/N?F'H /NFNF/ /GNF 'GF 0'N6'N7F' H'H

.0'N6'N7F' GF?. NG FN76?F'H P/'/F' H7FF' 0'7'GG 

     ( /./ /7'7/0292) .G FNG6. O/G ''7F.7' OF' .G/G ?7'.F' OF' ?.'7F' FG GNG7FF GNF?F' .
 /F'..7' /'/?' G. /7'7/F' G'/G' FNF/.FH �FN76?F'H P/'/F' H7FF' 0'7'GGF FN77FG /FH/ NG N7'7g'
 0'7'GGF ..GF' /.F'?G /7'7/F' /FN? NG NF/. OF' /7'7/F' .F7N. /FH �FN76?F'H P/'/F' H7FF' 0'7'GGF

 'N6 NGH �FN76?F'H P/'/F' H7FF' P/'/F' H7FF' 0'7'GG FNG6. /NGG'. /7'7/F' .7H' /.N.FF' G6G
 .GNF?F' .G'FG NG FN76?F'H 

       ( N.7/F' H N.7/F' /7'7/0209 P/'/F' H7FF' 0'7'GG FNG6. ON.7G OF? G7?.F' OF' .G/G )
 'N6 NG �/N/N?7F' /N.7?F' /GFGGF' NG 7طN.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG FN76?F'H' /'?.g

 FNF/. /F'7. G.'/' .F'GH �NFNF/.F' NG7NF' .GFGF' //.F' G/..7' /FH �.N7/.F'H GNF?.F' GNNF. /&NGF /G7.6GF'
 ( FG .FNG. �ON./G02  ( /.7 OF? /?8NG ' O76&G )2 FG G.FN?H //.F' ?G..G HNG.H �/7N&7 7H'/G )

g'( :FNF7GFF 7طN.GF' NF'/F' G7FF .F'7FF 0'N6'N7F' ('.G/N?7F' /N.7?F' /GFGGF'. )NF'/F'H �HH /?.7 �/N
 ( G'?9449  /0291  P/'/F' H7FF' 0'7'GG FNG6.F /NN&GF' /.7FF' .>F. :NFN 'G �//.F' .&'.F 07G8'H �)

 ( FGG 7طN.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG FN76?F'H02.44% �/77N.G 7G'N. FNG6. /.7/.H )
G6.F /NN&GF' /.7FF' .>F. H NF'/F' G7FF 0'N6'N7F' ('.G NG 0gG6GF' F/H /F'FF' 7NGG.F' /7'GG FN

(    /NF'? FNG6. /.7/. H )20.01%� 7N.GF'29.42% ( /.7F. HHg' N7'7/F' F7GF' NG 07G'N. /N/ط  ) 
( /.7F. NF'/F' N7'7/F' F7GF' NG 07G'N. H19.12% .>F. � FNF7GF' gG NG /NF'? FNG6. /.7/. H )

/.7FF'  ( 7طN.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG N?'/.g' 7NGG.F' /7'GG FNG6.F /NN&GF'41.15% H )
 ( /.7F. HHg' N7'7/F' F7GF' NG 07G'N. /N/ � /77N.G 7G'N. /.7/.50.20% F7GF'. 07G'N. H )

( /.7F. NF'/F' N7'7/F'45.92%.7FF' .>F.H  � FNF7GF' gG NG /77N.G FNG6. /.7/. H ) /NN&GF' /
7N.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG F7'N.F' /7'GG FNG6.F04.10% � /77N.G 7G'N. /.7/. )ط  ) 

 ( /.7F. HHg' N7'7/F' F7GF' NG 07G'N. /N/01.01% F7GF'. 07G'N. H� /77N.G FNG6. /.7/. H   )
( /.7F. NF'/F' N7'7/F'01.10%GF' /.7FF' H � /6G.FG FNG6. /.7/. H ) G'/..7' /7'GG FNG6.F /NN&

7N.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG /NFF.F'92.01% /.7F. NF'/F' N7'7/F' F7GF' NG 07G'N. H � )ط )
(95.12% N.'6F' GF?.F' /7'GG FNG6.F /NN&GF' /.7FF' .>F.H � FNF7GF' gG NG /6G.FG FNG6. /.7/. H )

 /6G.FG FNG6. /.7/. H )� 7N.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG 05.90% NG 07G'N.  /N/ط )
( /.7F. HHg' N7'7/F' F7GF'00.90%( /.7F. NF'/F' N7'7/F' F7GF' NG 07G'N. H )02.09% /.7/. H )

 NG /N?'G..g' /G7'6GF'H HH'?.F' /7'GG FNG6.F /NN&GF' /.7FF' .>F.H . FNF7GF' gG NG /6G.FG FNG6.
F' G7FF 0'N6'N7F' ('.G( 7طN.GF' NF'/92.99% F7GF' NG 07G'N. /N/ �/6G.FG FNG6. /.7/.H )
( /.7F. HHg' N7'7/F'90.29%( /.7F. NF'/F' N7'7/F' F7GF'. 07G'N.H �)91.00% FNG6. /.7/.H )

 .FNF7GF' gG NG /6G.FG 

         �7'.?( /7'7/0200?F'H //'NF' H7FF' 0'7'GG FNG6. O/G OF? G7?.F' OF' .G/G ) NG FN76
 /'/?'. //'.F' G'F /7'7/F' FG G/GF' FNF/.FH �FNGF?GF' 7>F /G.H FG /N&'/..g' /F/7GFF GNF?F' 7N7/.
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( NG /F/G.G FN76?F'H //'NF' H7FF' 0'7'GG FG 0'7'GG /g/ F/G. 7H'/G //g/ FG /FNGG /F'..7'40 /7FG )
'/..g' /F/7GFF GNF?F' 7N7/. NG 'GFNG6. O/G FG FF/.FF 7'G..g'H GF?.F' H'F.G 0'7'GG :NG .F/G. /N&

( 'GF/G.95( 'GF/G. �Gg?g' F&'7HH 0'GNF?GF' 'N.NFNFG. H'.G 0'7'GG �/7FG )94 H'.G 0'7'GG � /7FG )
( 'GF/G. /FGGF'H /'N/F'94  :/NF'.F' .&'.FF' OF' /7'7/F' .F7N. N&'7/g' FNF/.F'H 0'F'N.F' ?G. /?.H ./7FG)

7'GG /F.'N. 7>F /G.H FG /NF'? /.7F. /N&'/..g' /F/7GFF GNF?F' 7N7/. NG FN76?F'H //'NF' H7FF' 0'
 0'7'GG :NF'.F' .N.7.FF 'FGH /.7.F .&'.FF' .7/. 0'7'GGF' GF. /.'N. .N.7. //'?' .G. /FH �FNGF?GF'

' F&'7HH 0'GNF?GF' 'N.NFNFG. 0'7'GG �/FGGF'H /'N/F' 0'7'GG �7'G..g'H GF?.F' /7'7/F' .7H'H .Gg?g
 7NGN. �Gg?g' F&'7HH 0'GNF?GF' 'N.NFNFG. 0'7'GG /NGF.F /N.N7/. 0'7H/ /F? :'GGG' 0''. 0'N7N. //?.
 /F/7GF' NG GNF?F' NGF?G O/F 7.G' /7N7. //N//F' /N.NFNFG.F' F&'7NF' GN8N.H G'/..7gF GF?GFF FNF/

./N&'/..g' 

3-3-3 ' /'?'7G .FH'F. 0'7'7/ :0'7'GGFF /NGNF?.F' /76Fg 

      �PH'?FFF'( /7'7/0299 7N7/. NG /NGNF?.F' /76Fg' G'/..7' /NF?'G FG FF/.F' OF' NF'/F' //.F' G/G)
 G7F' /N&'/..g' /F/7GF' 6NGg.F GF?.FF /N?G'/F'H P77.F' 7NGG.F' 0'7'GG /NGF. OF? /N?'G..g' 0'7'7/F'

 N7'7/F' G'?FF0292/0299  �G( FG //.F' /FN? .FNG.H94 N&'/..g' 7/'7F' G7F' 6NGg. FG 6NGF. )
( FG .FNG. /N.N7.. /?NG.G �FN.?NG.G OF' GGGN7F. G. G7F'9 /76Fg' G'/..7'. .77/ H 6NGF. )

( FG .FNG.H /7.'6 /?NG.GH �/NGNF?.F'9 //.F' .GFG G'/..7' G.H �//'.?GF' /FN77F'. .77/ H 6NGF. )
N7..F' G.6 7'NFGH �P77.F' 7NGG.F' 0'7'GG 7'...' :NG .F/G. N.F' G.'H/' /'/?'H //.F' G'/G' FNF/.F N.

 6NGg. 0'.7/ N77N.G FN. 'N&'7/' H'/ H7G /N.H //.F' .&'.F ./6H' /FH �'NG'7>.F' GF?.F /N?G'/F'
GG.F' 0'7'GG 7'...g P/?.F' FN.7.F' NG /7.'6F' /?NG.GF'H /N.N7..F' /?NG.GF'GH P77.F' 7N 7'NF

 0'N7N.F' FG /?NG.G GN/F.. //.F' OG.F' /FH �P/?.F' FN.7.F' NG /N.N7..F' /?NG.GF' /F'7F GF?.FF /N?G'/F'
 7H/ FG 'GF 'GF G7F' 6NGg.FF 'NG'7>.F' 7N7/. NG /NGNF?.F' /76Fg' GN8N.. G'G.Gg' /7H76 'GGG' FG

/N?G'/F'H P77.F' 7NGG.F' 0'7'GG /NGF. NG  7..ط. N.F' //7.FGF' /N/.F' FG O'//? //.F' G/F 'GG �GF?.FF
.G7F' 6NGg.FF 'NG'7>.F' 7N7/. NG /NGNF?.F' /76Fg' GN8N.. 

       ( NFH7F' /7'7/0292  /F'FF' ?'G.7g' 0'7'GG /NGNF?.F' /76Fg' /'?'7G /.7/ F? G6GF' OF' .G/G )
7N.GF' /F'/F' G7FF //F'.F' N.>F ('.G NG /F'FF' ?'G.7g' 0'7'GG /G&'F ''F. G. /7'7/F' G'/G' FNF/.FH ط

 /7'7/F' .&'.F .G6G /FH �ON./G FNF/. /F'7. OF' /G&'FF' .FN/ G/ 7ط�N.GF' /F'/F' G7F' (g7F /.7'FGF'
..7GF' 7'GGg' FN. 6NNG.F'H � ''7f' H F&'F/F' FN. 6NNG.F' 0'7'GG /NGNF?.F' /76Fg' /'?'7G G/? F?7 /

 /'?'7G 8'G.F' F? .G6G 'GG � ?NG7GF' 7FFF .7'FG H'NF? 7G0H �/7..7GF' 7N>H 'H7FGF' 7FF'.
 7FF' NG /NFG6F' NF'?GF' 0'.F.7' /7'GG H �.&'.FF'H ('.7g' FN. /Fg?F' 0'.F.7' 0'7'GGF /NGNF?.F' /76Fg'

 /76Fg' /'?'7G 8'G.F' OF' /7'7/F' .&'.F .F7N. O '6N' � ?NG7GF'7FF' /GNF OF? GG/F' /7'GGF /NGNF?.F' 
 ''F.H �?NG7GF' 7FF' 7'GG' 7'.ط. O/G /7'GG H �?NG7GF' 7FF' (NF7' OF? GG/F' /7'GG H �?NG7GF'
 O?7. /?NF.G /NGNF?. /76F' FG6. /N/. �/NGNF?.F' /76Fg' ''F. NG 7>FF' //'?'. /7'7/F' .7H' /FG �GNF?

FF' ?'G.7g' 0'7'GG /NGF. OF'  . /F' 

      �7'.FF'( /7'7/0291 GNG'GGF' 6?. /NGF. NG /NGNF?.F' /76Fg' G'/..7' 7/' OF' G7?.F' OF' .G/G )
( FG /7'7/F' .FNG. �H'G? /G7'?F' />G'/G NG /6H7F' FG7 O/F /NG'7>.F'42 H'G7' FG /FG7H OgG7 )

'7. �H'G? /G7'?F' />G'/G NG H'G7g' 8'N7 FG NF'/F' ON.7GF'( FG GG7'G?' ./H2-5 /FH �0'NF7 )
 >FF. ./7.'6F'H /N.N7..F' /7'7/F' N.?NG.GF P/?.F'H NF.FF' 7'...g' H0 N.N7..F' G.6 GNG7.F' G/..7'
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( /N.N7..F' /?NG.GF' H'G7' //F?04( /7.'6F' /?NG.GF' H'FG7' //F?H �/FG7H OgG7 )04 �/FG7H OgG7 )
 /'/?' G. /7'7/F' G'/G' FNF/.FH FG7F /.7'FGF' /NG'7>.F' GNG'GGF' /G&'F :NG /F/G.GF' /7'7/F' 0'H/'

 /G'.F' /?. /6H7F' FG7F /NG'7>.F' GNG'GGF' 7'...'H �/NGNF?.F' /76Fg' OF? G&'F NGNF?.F' .G'F7.F' �/6H7F'
/7'7/F' .&'.F 07G8'H �'G.'./H 'GF/7 FG /N.H  7'...g P/?.F' 7'NFF' 0'.7/ 7طN.G NG HH7G 6?.

F..(7N7'6.F' �/NF'G6F' GNG'GGF' �/NF'GGF' GNG'GGF'( /NG'7>.F' GNG'GGF'- 7GF' �/N67g' /7GF' �)FG7 HN
FN.?NG.GF' H'G7' FN. )H/7g' /NG'7>. �/N7G6F' /F?NG.GF' �/?.7g'  /F'7F �/7.'6F'H /N.N7..F'

/Fg/ 0'0 HH7G /N.H G/? .&'.FF' 07G8' 'GG �/N.N7..F' /?NG.GF'  7'NFF' 0'.7/ 7طN.G NG /N&'7/'
 ?NFF'H .G'F7.F' P7N>.G FN. F?'G.F' H' �N?'G..g' ?NFF' 7N>.G OF' O6?N /NG'7>.F' GNG'GGF' 7'...g P/?.F'
 /NGNF?.F' /76Fg' OF? G&'FF' .G'F7.F' NF.. /7H76. /7'7/F' .7H' /7'7/F' .&'.F 'N6 NGH �N?'G..g'

.F' GNG'GGF' 6?. /NGF. NG.H'G7g' 8'N7 F? /NFH&7GF' F.F FG /6H7F' FG7 O/F /NG'7> 

        �87GF'( /7'7/0202 OF? /G&'FF' /NGNF?.F' /76Fg' G'/..7' /NF?'G F? G6GF' OF' /7'7/F' .G/G )
 /GFGGF'. /6N. />G'/G. N&'/..g' /F'/F' G7F' (g7F N.>F 77FG ///.F'H ?'G.7g' N.7'GG /NGF. NG GNG7.F'

' /N.N7..F' FN.?NG.GF' GNG7. OF? G&'FF' N.N7..F' G.6 .GFGF' /7'7/F' .G/..7' �/N/N?7F' /N.7?F
( FG /7'7/F' /FN? .FNG. �/7.'6F'H02 /N&'/..g' /gGF' /77/G NG N&'/..g' /F'/F' G7F' (g7 FG O '.F'7 )

?.F' G/..7'H �/N/7F /FN77. GG7'N..' G. FN.N7'7/ FN..?6 NG FN?8NG' ?N8N.F N&'N6?F' FNN /7'7/F' /'7G
( FG .FNG.H /N.N7..F' /?NG.GF' :FN.?NG.G OF'94 G'/..7'. ///.F'H ?'G.7g' N.7'GG GGGNF?. G. O '.F'7 )

( FG /7.'6F' /?NG.GF' .FNG.H �GNG7.F' /G&'FF' /NGNF?.F' /76Fg'94 G'/..7'. FN.7'GGF' GGGNF?. G. O '.F'7 )
 /N/'N.?g' /FN77F' 77F? PN/. N.F' /76Fg' FG /?NG.G /'/?' G. /7'7/F' G'/G' FNF/.F �7N7/.F' NG

 N.>F G'/G'. /7..7GF' ///.F'H ?'G.7g' 0'7'GG FG //? /N//. G.H �GF?.F' /NFG? NG FNN6.F'H GNG7.F'
' FN.7. /?.H �///.F' 0'7'GGF />/gG /F'7.H �///. GF'NGH �?'G.7' 7'...' /?'H �'G'N./GHP7'... 

 NF.F /7'7/F' N.?NG.G OF? ///.F'H ?'G.7g'-  /Fg/ 0'0 HH7G /N.H /7'7/F' .&'.F 07G8' .P/?.
 ///.F'H ?'G.7g' P7'...' NG /7.'6F'H /N.N7..F' FN.?NG.GF' (g7 0'.7/ 0'77N.G FN. /N&'7/'

..7'. ///.F'H ?'G.7g' N.7'GG .GF?. N.F' /N.N7..F' /?NG.GF' (g7 /F'7FNGNF?.F' /76Fg' G'/ /G&'FF' /
 /76F' N.>F 77FG FNG6. :'GFGH �0'N7N.F' FG /?NG.G GN/F. G. .&'.FF' G6G 'N6 NGH �GNG7.F' OF?
 NGF?G ''/' GNNF. /7H76H �///.F'H ?'G.7g' N.7'GG /NGF. NG (g7F' /?'7.F GNG7.F' OF? /G&'F /NGNF?.

. GGG'G.G' OF? 6NG7.F'. /N.7?F' />FF'.(g7F' O/F ///.F'H ?'G.7g' N.7'GG /NGF. 

      �/NGGF'( /7'7/0209 (g7F /.7'FGF' FN76?F'H P/'/F' H7FF' 0'7'GG. /G&'F /'/?' OF' /7'7/F' .G/G )
 G7F N.>F 77FG NG /NGNF?.F' /76Fg' /'?'7G /.7/ F? G6GF' OF' .G/G 'GG 7ط�N.GF' /F'/F' G7F'

' 0'7'GGF 7طN.GF' /F'/F' F7'N.F' �0gG6GF' F/H /F'FF' 7NGG.F'. /FG?.GF' FN76?F'H P/'/F' H7FF
 FNF/.FH .FG?F'H /'N/F'H �H'7.g'H 0'GNF?GF' /NFF. /G'F/H /N.'GNF?GF' /G'F/F' �7'G..g'H ?'/.g' �/G7'6GF'H

 /G&'F 'N6 NG ON./GF' FNF/. /F'7. GF6F GG7H �NG7NF' .GFGF' ?'..' G. /7'7/F' G'/G'FF' 0'7'GG H7
 .F7N. /FH �/NGNF?.F' /76Fg' FNF/. NG ?7S6 � 'G.'./H /'/g' H/7 FG /G'.F' /?.H �FN76?F'H P/'/F'
 G7F' (g7F /.7'FGF' FN76?F'H P/'/F' H7FF' 0'7'GG. /G&'F /7'7/F' 0/// :/NF'.F' .&'.FF' OF' /7'7/F'

( .FG6.H �7H'/G /7G. NG .GF7 7ط�N.GF' /F'/F'04G ) 0'7'GG /NGNF?.F' /76Fg' .?'7 �/N?7G /7'G
 .F/G. /?G.7G .7F. /G7'6GF'H F7'N.F'H �0gG6GF' F/H /F'FF' 7NGG.F'. /7..7GF' FN76?F'H P/'/F' H7FF'

( NG90.09%(H )02.00% /77N.G .7F. FN76?F'H P/'/F' H7FF' 0'7'GG /NGNF?.F' /76Fg' .?'7 'GG �)
 �7H'/GF' /NF. NG /NF/.GH 'N6 NG O 'N.7/.H /NGNF?.F' /76Fg' ''F. NG FG'G.F'H HNG6F'H H8'N.F' ('N>
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 :NF'.F'. /7'7/F' .7H' /FG �/7'7/F' 'GNF' .F7N. N.F' .&'.FF' 'N6 NGH .FN76?F'H P/'/F' H7FF' 0'7'GG
G7G /'7.F' Hg. FG FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 NG /N.7?F' />FF' GNF?. .G'FG طN7..N G6GF /G

 P/'/F' H7FF' 0'7'GG /G&'F FG //'G.7g' �G'?F' GNF?.F' F/'7G NG GNG7F' OF? O 'N.N7/.H 0'7'GGF'
 P/'/F' H7FF' 0'7'GG /N.7?F' />FF' 0'77FG NG /NGNF?.F' /76Fg' FNG6. �/7'7/F' 'G./?' N.F' FN76?F'H

FG'G.F'H HNG6F'H H8'N.F' N?'7. ////G /N.GFG FGH FN76?F'H .0'7'GGF' G6G /NGF. NG GG7. 

:/7'7/F' .GFG ( GFF' /.G GG7? P6F'H �NFNF/.F' NG7NF' .GFGF' /7'7/F' .?..'0295 (NF7g'" :GF'. )
 /NF'.G /''7F G.''7F Hg. FG 7G'>F' ON./GFF G>FGF' NGGF' N?N6NGF' G7NF' OF' G/GN P6F' NGF?F'

 7( " FG6.N 'G /N//.F90977'/F' 07'..'H .) 87> G&gN /N/ �/7'7/F' G'/G' FF/N GFg �.GFGF' '6G /
 /N.7?F' /GFGGF' NG /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' FNF/. NG F/G.GF' /7'7/F'

 H7FF' 0'7'GG 'N6 NG /NGNF?.F' /76Fg' ON./G FNF/. /F'7. FGH /N/N?7F'09  ./7'7/F' NG ////GF' 

2-3 .G:G.FN?H /7'7/F' ?G. 

    ( Gg? N.' G7?N0222 7&'7. GGF FN6F' 77'F?F' H' ''N6g' H' /'7Gg' ?NG. " :GF'. /7'7/F' ?G..G )
 7( " 'G.>/gG FGGN ///'H954 ) 

         HHg' G7FF .F'7FF /NGF7F' 0'7'GGF' 77FGF /NGNF?.F' /76Fg' NG G.FN?H /7'7/F' ?G..G F/G.H
'H 7طN.GF' >F'.F'H �/N/N?7F' /N.7?F' /GFGGF'. )/F'/F'H �NF'/F'H �HHg'( :/N7'7/F' HN7GFF 7طN.GF' NF'/F
( 'G//?2( ?F'N.H ..G )0( N7'7/F' G'?FF �N7'7/ G7 FGF ..G )9444 /0200( /FG6.GF'H �(92 )

( HH/. NG /6NG NG 'GG /N7'7/ ///H0-9 :) 

( HH/.2-1F7F' 0'7'GGF' ('.G 0'NN./G :)/77N.GF' /F/7GFF /NG 

G7F' 
N7'7/F' F7GF' 

HHg' NF'/F' /F'/F' 

 HHg'
 '7N.GFط

(90'N7'7g' GF?. ) (4.F7.Fg'H H'7.g' ) (90'77.GF'H /NF7FGF' H'H/F' ) 

(07N7FF' /.F'?G ) (5H'H/F'H G/F.GF' FN7F.F' ) (2 Hg. FG 7'GGg' 87? )
NGN/F.F' 87?F' 

(0.G7.F' NG /G/FG )/ (2 HN/N'. ?G /.G7.F' ) (1N6'7.Gg' 0N.H7F' /.G7. ) 

 NF'/F'
 '7N.GFط

(90'GNF?GF' ?G. ) (40'F'N.F' FNF/. ) (9NN/NG ?7FG 0'.F' ) 

(0NF'N.F' 0'GNF?GF' 7ط.G ) (5.F7.Fg' 7.? F7'N.F' ) (2/NF'N.F' 0'77.GF' ) 

(0HN/N'. />F G'/..7'. /.G7.F' ) (2/N'. ?G /.G7.F' )HN (10N.H7F' /.G7. ) 

   

 /7'7/F' .&'.F:'G.6F'FGH  

 NG /77N.GF' /F/7GFF /NGF7F' 0'7'GGF' ..G. /NGNF?.F' /76Fg' ON./G FNF/. .&'.F 7N7G.H 7.FG 87?
 :FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 
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( HH/.4-9' /76Fg' NG FN76?F'H P/'/F' H7FF' 0'7'GG GN8N. ON.7G .&'.F 7.FG ) /NGNF?.F
/77N.GF' /F/7GFF /NGF7F' 0'7'GGF' 77FG. 

G 
0g'.GF' 

/7N&7F' 

 NG /NN&GF' /.7FF'
 0'7'GGF' ..G

 HHg' G7FF /NGF7F'
 '7N.GFط

 NG /NN&GF' /.7FF'
 0'7'GGF' ..G

 NF'/F' G7FF /NGF7F'
 '7N.GFط

 NG /NN&GF' /.7FF'
 0'7'GGF' ..G
 /F/7GFF /NGF7F'

/77N.GF' 

7G'N.F' /.7/ 

1 7'G..g'H GF?.F' H'.G 26,4% 26,3% 26,3% /6G.FG 

2 /NGF7F' /NFF.F' H'.G 12,8% 11,6% 12,1%  O'/. /6G.FG 

3 /'N/F'H FG?F' H'.G 13,2% 12,9% 13,1%  O'/. /6G.FG 

 H7FF' 0'7'GG GN8N. ON.7G
 /76Fg' NG FN76?F'H P/'/F'
 0'7'GGF' 77FG. /NGNF?.F'
/77N.GF' /F/7GFF /NGF7F' 

52,4% 50,8% 51,5%  /77N.G 

 

       ( HH/.F' FG /6.N4-1 /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' ON./G FNF/. .&'.F H'7.' )
7N.G >F. /N/ �FN76?F'H P/'/F' H7FF' 0'7'GG 7G'N.F /NN&GF' /.7FF' (7'F. /N/ FG /77N.GF' /F/7GFFط 

' H7FF' 0'7'GG 7G'N.F /NN&GF' /.7FF' /F/7GFF /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76Fg' NG FN76?F'H P/'/F
( /77N.GF'5905% /N/ � /7N&7 0g'.G /g/ OF? /.H'G.G .7F. .?8N. H � /77N.G 7G'N. /.7/. H � )

( /.7F. OFHg' /..7GF' NG 7'G..g'H GF?.F' H'.G ''.0200%( /.7F. /'N/F' H FG?F' H'.G GNF. � )9009%) 
( .>F. /.7'FG /.7F. /NGF7F' /NFF.F' H'.G G/ �9009% :NF'.F' N/FF' OF? .&'.FF' G6G 7N7G. FGGN H � ) 

 ( .>F. /NN&G /.7F. OFHg' /..7GF' NG 7'G..g'H GF?.F' H'.G ''.0200% /N/ �/6G.FG 7G'N. /.7/.H )
' FG>P' 'GFN. �/6'H FG6. 0gG6GF' F/H /F'FF' 7NGG.F' /7'GG 07G87'G..g'H ?'/.g' /7'GG F? G'G.Gg 

 G6G /NGG' FG G>7F' OF? �/?NF.GF' /N?'G.F' 0'?H76GF'G GF0 G?/. N.F' /76Fg' Hg. FG F7'N.F'H
 P/&. /F /N7G?F' /&GF' G6GF /N?'G..g' 0'7'GGF' /NGF. G?6 Hg �/NGNF?.F' /F/7GF' G6G NG 0'7'GGF'

' NG /GNF'G 7N> /NGNF7 0gG6G OF' N7'7/F' F6GF' NG O '..7 HNG. H' F? Og6G �G. طN/GF' ?G..GF
.Og.F.7G 

 ( .>F. /NN&G /.7F. /NF'/F' /..7GF' NG /'N/F' H FG?F' H'.G ''.9009% � O'/. /6G.FG 7G'N. /.7/.H �)
 8'G.F' 7G8 GF' g' � /NGF7F' 0'7'GGF' ..G /76F' ON./G NG 'G.NGF.F 77GF' /N.H FG G>7F' OF?

/6 O6?SN /F H � " /NFH&7GF' H //'NFF' " H " /7/'.GF' H GNG.F' H /FH7GF' " 'GN?7G. 0'7'GGF' G6G NG /N
 GF0H � NG.F' .GFGF' Hg. FG .7.GS. /F 'GF'. 0'7'GGF' G6G F/GF .G'FGF' NGG7G G'7/' OF' GF0

H /77/GF' NG GF?GF' 0'/'67' H 0'GN.N. Hg. FG H �/>/gGF' H /NFF.F'.  '6G H � H6FGF' NG /77g'
 /NGF.F NFf' .7'/F' 7N.7. NG " /NGF7F' 0'7'GGF' " NFf' .7'/F' //'G 7N7/. G'/G' ?G 87'?.N
 N.'.Ng' GG'..' H GGNF7 NGF. 0'7'GGH G7'?G. G/'/G' H F.F.7GF' FGGF /&NG.F' H /N.'.Ng' 0'Fg?F'

. G.&N. N/F 

 7GF' NG /NGF7F' /NFF.F' H'.G ''.( /.7F. //F'/F' /..9009% /.7FF' G6GH �O'/. /6G.FG 7G'N. /.7/.H )
 0'7'GGF' 87? NG 07/.F' H /76Fg' ''F. NG 7>FF' //'?' .F7.N /GGGF' /7'GGF' G6G FN/G. NG /NF/.GF'
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 (g7F' 7N7..F � /NGF7F' 7/'7GF' ?NF. H /NGF7F' /6G.gF O'7'6.F' G.'H 77?F' '6G H' H O '7N7. �
F'.HN7NF'H 0'GNF?GF' F? //.F' NG FN/N.F' 0'NFg.'. GG.N?N. H /FN/NGF' //N/7F' 7/'7G  � 'GNF'

 'GFNG6. H � /NGNF?.F' /76Fg' ''F. NG HNG6F' H 07/.F' H H8'N.F' N?'7. /GG/G /7. /N.H .F7.N 'GG
/G7?GF'H /NFF.F' 77? NG /GGGF' 0'7'GGF' G6G. 

 :/7'7/F' 0'N7N. 

FF' 'N6 NG :NFN 'G. /77'/F' N7N. /7'7/F' 'GF? .G6G N.F' .&'. 

9) ./7'7/F' 'G./?' N.F' FN76?F'H P/'/F' H7FF' 0'7'GG /G&'F FG //'G.7g' 

0)  /N.GFG FGH FN76?F'H P/'/F' H7FF' 0'7'GGF /NGF7F' 0'7'GGF' 77FG NG /NGNF?.F' /76Fg' FNG6.
.FG'G.F'H HNG6F'H H8'N.F' N?'7. ////G 

0) g' طN7.. FG6. FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 NG /NGF7F' 0'7'GGF' 77FG. /NGNF?.F' /76F
./N7G?F' F/'7GF' 7&'7.F O 'FGH /.7/.G /7N7.H 7H7/G 

5-4 :/7'7/F' 0'/7.FG 

 :NFN 'G /77'/F' /7.F. /F.'7F' 0'7'7/F'. 'G7.7H /7'7/F' .&'.F 'N6 NG 

9)  0'77'GGF' GNNF. HH'F.. 0'7'7/ ''7.' /NGF. FG FGFGG. 'N6 NG /NGF7F' 0'7'GGF' 0'GF?GF /N7N7/.F'
.FNGF?.GFF FN76?F'H P/'/F' H7FF' 0'7'GG 

0)  .GFGF' 77F? //' GN8N. ON.7G OF? G7?.FF /N7'7/F' 0'77FGF' GF..GF /F/'GG 0'7'7/ ''7.'
76?F'H P/'/F' H7FF' 0'7'GGF )GNNF.F' .NF'7' �ON./GF' �G'/Gg'( :F/G O7.g'.FN 

0) /NGNF?.F' /76FgF /NGNNF. 0'7'7/ ''7.'  P/'/F' H7FF' 0'7'GG 'N6 NG /NGF7F' 0'7'GGF' 77FG.
.0'NN.7.F' 0'G76GF'H 0'GF?GF' 7>F /G.H FG �FN76?F'H 

?.'7GF' /G&'F 

:/N.7?F' ?.'7GF' :'gH' 

( .HHg' NF7NF' N?N7F' 8'7?.7g'0292:FG ?.7.7G .) 

https://sustainabledevelopment.un.org/content/documents/20233SDGs_Arabic_R

eport_972018_FINAL.pdf 

( ./NG/G ''.7 �Gg? N.'0222.) .7.F'H /N7GFF' GNF?F' NG //.F' .G'FG/NN.0'?G'.FF 76FF' 7'/ . 

( ./G/G /6&'? �ONF.F'H /F'G G7'N? �PNF.F'02916?. /NGF.F /7.FG N.N7/. .G'F7.F 7N7. .) 

                .GN.. /FN/G. /N&'/..g' /F/7GFF 0'N6'N7F' 0'GF?G O/F FN76?F'H P/'/F' H7FF' 0'7'GG
0'7'7/ 

               7GFF' GF?H /N.7.F' NG /N.7?.7(1) �386 – 433     

( /G/G /H7G �8'.F'0290 //'NF' H7FF' 0'7'GG 'N6 NG P/'/?g' /F'/F' G7FF GNF?F' .GFG 7NN7. .) 

                  .FN76?F'H/NGF?F' /N.7.FF /N77GF' /N?G.F' �16(6) �191 -231 

( .6F'6. �H/'GH NF7N. �.FFN7.0290 .)' :FN76?F'H P/'/F' H7FF' 0'7'GG'FFG8 NG /'N/FF GF?.F /G.7.( �
 7/. 

                 G'? NG 76F NF7g' FG?F'( ./N?7 GFGF' /?G'. :8'N7F' �)/F'7F'0221) 

https://sustainabledevelopment.un.org/content/documents/20233SDGs_Arabic_Report_972018_FINAL.pdf
https://sustainabledevelopment.un.org/content/documents/20233SDGs_Arabic_Report_972018_FINAL.pdf
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( ./NF. �NGNG.F'9440 0'7'GG /NGF.F NG7'?F' N?'G..g' GF?.F' OF? G&'F N.N7/. .G'F7.F /7.FG 7N7. .)G
          /&NG. 

               ?.F' 0'&N. ./NNF'/F' /F/7GF' 0'GF?G O/F /FGf' GF/NN.7.F' GNF?F' /F.G �25(3) �17-92. 

( .N/.G �H'H7.0295 .)G0'FN.7.H GNG'GG 7NGG.F' GF?..N?G'.F' ('.GF' 7'/ . 

( .H'6G7 GG/ �/./0292).  P/'/F' H7FF' 0'7'GGF 'NF?F' /N7'7g' /F/7GFF GNF?F' ..G FNG6. O/G 

               F'HFN76?. /NN.7.F' GNF?F' NG 0'7'7/ /F.G. 45 (3).  163-178.  

( .H'?N.7 F. H'GNF7 F. 77'F �N.7/F'H /F'7 F. .F7 F. /G/G �N.7/F'0209 FNG6. ON.7G .)
 H7FF' 0'7'GG 

            NG /N/N?7F' /N.7?F' /GFGGF' NG 7طN.GF' NF'/F' G7FF 0'N6'N7F' ('.G NG HH76?F'H P/'/F'
' 'N6/'?.g 

            ..N7/.F'H GNF?.F' GNNF. /&NGF /G7.6GF'/NN.7.F' GNF?F' NG /N/.FF /NFH/F' /F.GF'� 4(1) �447 –
495   

( .NF? /G/G ''GN6 �F7/0295 0'7'GG 'N6 NG N&'/..g' 7/'7F' G7FF 0'N6'N7F' .GFG 7NN7. .)
 H7FF' 

           7N6FG 7N.7.'G /F'77 .FN76?F'H //'NF' .//N.7.F' /NFG /F.G-/N?77N. /?G'. �18 �298-345 

( GNG /G/G �P/G'>F'H /G/G /F'. �GN6.F'0292/F/7GFF 'NF?F' GNG7FF 0'N6'N7F' ..G ON./G FNF/. .) 

                             .FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 NG /N/N?7F' /N.7?F' /GFGGF'. /N&'/..g'7 /F'7
/N.7.F'  

                           7GFF' GF?H �(53)�61 -88. 

( .7G?. F7/ �/GNF.F'0294 .)�GGNNF. �G.'GN>F. �G.'FNGG �G77' �GGNGGG( 77'?GF' N77/GF' .GFGF' 
                     )G7NN7.7( .94./67F' /..GG .) 

( ./G/' Gg7F' /.? 'GG �N7NG.F'0291 /NF?'G .)/N.N.'7.7' ' F/ H7FF' 0'7'GG /NGF. NG NFH'?.F' 0gG6GF 

                    .P/'/?g' NF'/F' G7F' 6NGg. O/F FN76?F'H P/'/F' /NGF?F' /N.7.FF /N77GF' /F.GF' �22 

(4)� 

                     95-131. 

( .FG/7F' /.? �NG6'GF'H FN7/ G7 �NGNF/F'0222.) /N/..F'H /NFF.F' FN. .G'FGF'/ ..76FFF /G'7' 7' 

( .FN7/ �P77H/F'0299 .) PNF'/ HHg' G7FF 0'GNF?GF' /NFF.H NFf' .7'/F' 77FG ON./G FNF/.
/GFGGF'. 

             FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 NG /N.7?F'  G'Gg' /?G'. .]/7N6FG 7N> 7N.7.'G /F'77[
/G/G 

                 'N7F' �/NGg7g' /N?7 F.8 

( ./G/G /6'7 �NFH7F'0292 /F'FF' ?'G.7g' 0'7'GG 'N6 NG //F'.F' N.>F 77FG NG GF?.F' 0'7'6F GNNF. .) 

 7N.GF' /F'/F' G7F' 6NGg.F /.7'FGF'/G7?GF'H /''7FF' /F.G �2(1) �285-325ط.                 

 /GFGGF' /N(70202( .0200.)G /N76.F' 0'7/FF' /NGF. .G'F7.. ?.7.7G :FG 

https://www.vision2030.gov.sa/ar/v2030/vrps/hcdp/ 

( .H'G/? 6N6?F' /.? �NF'7G6F'0291 0'N6'N7F' NGF?GF /N7N7/.F' 0'77'GGF' 7NN7.F /7.FG 7N7. .)
 'N6 NG 

                 /F' H7FF' 0'7'GG .FN76?F'H P/'/N7GFF'H /NN.7.F' GNF?FF O7FF' G' /?G'. /F.G �11 (1) �1-

47 

( F7/ FN77F �N/.70292 7N7GF' GNF?F' 77FG NG FN76?F'H P/'/F' H7FF' 0'7'GG FNG6. O/G .)
 G7FF 

                  ./N/N?7F' /N.7?F' /GFGGF'. 7طN.GF' HHg'/NN.7.F' GNF?F' /F.G �1 (1) �9-44  

( .FN'G 'N/'F �7H77F'0225 .).N77/GF' .GFGF' NG 7NGG.F' GNF?.  .?N8N.F'H 76FFF F&'H 7'/ 

https://www.vision2030.gov.sa/ar/v2030/vrps/hcdp/
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( .GFF' /.? �/G/GH /G/' 0/N. �//'?79405 .)G.77'?GF' N77/GF' .GFGF' .7GGF' 7'/ 

( ./G/' 6?F' N.' H/'? �/Gg70224.) FN.7.F'H /N7>FF' FN. 'GGN>F.H .G'FGF' طN7... 'F/F' 7'/./G 

         ( .FN8 �7'.FF'H F7/ �/.'/60220 .)/N7GFF'H /NN.7.F' 0'/F77GF' G.?G./NF'F.FF' /N77GF' 7'/F' . 

( ./G/' /G/G �/G/'H /N7F' NFN6 �NGN76F'0224.) ./NGNF?.F' .G'FGF' .HH76'F /67F' /..GG 

( ./G/G H'NF �N.F602946?F'H P/'/F' H7FF' 0'7'GG .G/F /7.FG 7'7' .) GNF?.F'. GNF?F' .G'FG NG FN7 

                  .77G NG N7'7g'�/77..GF' /NN.7.F' /F.GF' 10(3) ,2-32 

( .H'/N8 /G/G �8NG/G H&H /G/G /N7/. �NF'7G6F'0202 /77N.GF' /F/7GF'. GNF?F' .G'FG ON./G GNNF. .)
 NG 

                .FN76?F'H P/'/F' H7FF' 0'7'GG 'N6 /F.GF'/NN.7.F' �(27) �417 – 468  

( ./G/' P/67 �/GN?70222FNF/. .) G.'G'/..7' �G77' �GGNGGG /NF'7Fg' GNF?F' NG ON./GF'.   7'/ 

                .?N8N.F'H 76FFF N.7?F' 7GGF' 

( .GFF' /.? /G/G /FGG �7'.?0200 .) GNF?F' 7N7/. NG FN76?F'H //'NF' H7FF' 0'7'GG FNG6. O/G 

                FNGF?GF' 7>F /G.H FG /N&'/..g' /F/7GFF.H'8'. /?G'. �/7N6FG 7N> 7N.7.'G /F'77 . 

( .F7/ 'NF/ �NG'6F' /.?0290 7'7' NG /7.FG 7N7. :/'N/F' O/G GF?.F'H GNF?.FF /N7'7g' 0'7'GGF' .)
 0gN/. 

                  .FN76?F'H P/'/F' H7FF'NN.7.F' GNF?F' /F.G/ �21(2) �146-186 

( ./'N8 H'G'7 �(7?0292 .)GGNNF.H N77/GF' .GFGF' 77'F? NG /G/FG.?N8N.F'H 76FFF P8N.F' F.' 7'/ . 

( ./G/G /NG/G /F'. �H'G7?0222.) 7N7/.F' H77H .G'FGF' NG /G/FG.HH76'F /67F' /..GG . 

( ./G/G /NG/G /F'. �H'G7?9402.)G /N7'7/F' .G'FGF'7 .0/..GG . .HH76'F /67F' 

( ./G/G /F'7 �G'7?F'0290 .)/NGNF7F' GNF?F' NG //.F' OF' F./GF'7 .0.?N8N.F'H 76FFF ''7G6F' 7'/ . 

( .GH(7F' /.? /G/G �/N7?0292 .)FN.7.F'H /N7>FF' FN. HNG6GF' FNF/.76FFF /.N7 /77&G . 

( ./N7F' /G/G �NF?0299 .)/NN.7.F' 0'/F77GF' /?N7NG. N7GF' 7'/./7 

( ./N?7 6N6?F' /.? �7G?F'0229 .)FNNN.7.F' />F..NF.F' HH/F N.7?F' /N.7.F' ..GG . 

( .GGG /G/G �P/G'>F'0292 .) 'N6 NG /N&'/..g' /F/7GFF 'NF?F' GNG7FF 0'N6'N7F' ..G ON./G FNF/. 
                FN76?F'H P/'/F' H7FF' 0'7'GG /?G'. �/7N6FG 7N> 7N.7.'G /F'77 ./N?7 F. /G/G G'Gg' 

                  ./NGg7g' 

( .Gg7F' /.? 7H/FG �GFF' /.G0295 .))0'FN.7.F'H GNG'GGF'( GNF?F' ..G ON./G FNF/..NFH/F' 76FF' 7'/ . 

( .H'GNF7 F. GFF' /.? �/NGGF'0209 NG 7طN.GF' /F'/F' G7FF //F'.F' N.>F 77FGF /NGNF?.F' /76Fg' GNNF. .) 

                .FN76?F'H P/'/F' H7FF' 0'7'GG 'N6/N.7.F' /NFG /F.G .G �09? �5 �912-052  

( PN.7.F' /g7g' 7NG'F0292 .)FN76?F'H P/'/F' H7FF' 0'7'GG. FG ?.7.7G: 
https://www.edglossary.org/21st-century-skills/  

( ./G/G 6?GF' /.? �PH'?FFF'0299 /N?'G..g' 0'7'7/F' 7N7/. NG /NGNF?.F' /76Fg' G'/..7' /NF?'G .)
 OF? 

                     .G7F' /N&'/..g' /F/7GF' 6NGg.F GF?.FF /N?G'/F'H P77.F' 7NGG.F' 0'7'GG /NGF.G /NFG /F.
./N.7.F'  

https://www.edglossary.org/21st-century-skills/
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                   14(77) �185-248. 

( .FN7/ /G/' �NF'FFF'9129 .)FN.7.F'H /N7>FF' FN. .GFGF'..GF' GF'? . 

 

( GH/ �7N/7N' �F.FNG �7N'G �FGN.7 �.Gg0299).  /F/' :FN76?F'H P/'/F' H7FGF /N/'.GGF' 0'7'GGF'
 //G.?G 

                ./G'? OF?.6FNH /H'7 NNF NG GNF?.F' /7'/' OF' G/FG 7N7F. .'N7N.GNG /?G'. 

( ./G7? FN/F' /g7 �/NG/G0222.) /G7?GF' ?G..G NG /FG'G.GF' /NGF.F'H N7'7/F' .GFGF' 0'GNGGG. GF'? 

               .?N8N.F'H 76FFF ..GF' 

 

( ./NG/F' /.? /g7 �OG77G0224.) .G'FGF' 'G.'FN.7.H 'G77'H 'G77'F? :/N7'7/F' .76FFF .N7GF' 7'/ . 

          ( ./G/G NF'G' �G/FG0299.)  'N.NFNFG.F' 77FG NG FN76?F'H P/'/F' H7FF' 0'7'GG 7G'N. /.7/
 /F/7GFF 

               0'7'GGF' GF.F /.F7F' Gg.G' /.7/H 'NF?F' /N7'7g' /'.FF' /?G'. �/7N6FG 7N> 7N.7.'G /F'77 . 

              ./NF7NF' 

( .NG7NFNNF' /G>FG9112 .)G7N7F.  6FGF' GF0 GF?.F' :FN76?F'H P/'/F' H7FFF /N.7.F'. /NF?GF' /NFH/F' /F.FF' 

            HNFGGF'.NF/7g' ..GF' 6G7G : 

( ./N.7.F' /NFGF /F'/F' NFH/F'H 7G'.F' NGF?F' 7G.&GF'0292- P/'/F' H7FF' NG /N77GF' /77/GF' .)FN7.' 

               ' 0'G'..g' 'N6 NG FN76?F'HGNF?.FF /NGF'?F� /N?77N. /?G'. �92-99 �FN7.'0292. 

( .GFg' /.? /'G7 �7'.FF'0291 .) O/F /NG'7>.F' GNG'GGF' 6?. /NGF. NG /NGNF?.F' /76Fg' G'/..7' 7/' 

                     FG7 /6H7F'  ./7'.F' ''77g' /?G'. .]/7N6FG 7N> 7N.7.'G /F'77[ 

7/GH FG/7F' /.? �NG6'GF'( ./N7? �F0299 .)/N7'7/F' .G'FGF' HNG6G FNF/..''G7F' 7'/ . 

( .G7'.G /N?7 7G7G �87GF'0202N.7'GG /NGF. NG /NGNG7.F' /NGNF?.F' /76Fg' G'/..7' /NF?'G .) 

                 .N&'/..g' /F'/F' G7F' (g7 O/F N.>F 77FG NG ///.F'H ?'G.7g'F?FF /N.7?F' /F.GF' GN
76FH  

                /N/.F' �4(34) �64-86 

( ..N7/.F'H GNF?.F' GNNF. /&NG0292.)  /N.7?F' /GFGGF' NG G'?F' GNF?.F' .G'FG 7NN'?GF NF7NF' 7'7g'
/N/N?7F'.76FFF .N7/.F'H GNF?.F' GNNF. /&NG   . 

:/N.F.g' ?.'7GF' :'NF'/ 
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/NGN/'Gg' /NGNF?.F' /NFG?F' //N. FN7/. NG 7N7/.F' /&NG ''6?' O/F /NGF7F' 0'7'GGF' 7H/ 
- HNG'GF'H ?F'NF'– 

The Role of Digital Skills Among Faculty Members in Improving the Quality of 
the Academic Educa琀椀onal Process- Reality and Hope- 

 ./ P7G6F' ?N6?6 H'F/-  /?'7G 0'.7'– G/. /?G'. -/N/N?7F' /N.7?F' /GFGGF' 
Email: Dr.hananshehri@gmail.com 

 :7F..7GF' 

    77'F? /G'G. NGF7F' GNF?.F' /NGG' /NF'/F' /7'7/F' HH'F..G  7N7/.F' /&NG ''6?' Gg.G' /7H76H
G. /7..7GF' 0'7'GGFF  GF0HN.FF' 0/' N.F' �0g'7.g'H GNF?.F' 'N.NFNFG. H'.G NG /F&'GF' /7N/F' /.O  77G

 N.NFG? /?N.7 NG 0'7N7.H 0'7NN>. /7N/F' G6G .///' 'GG �GF'?F' HH/ FN. /NF'G6F'H /NG'7>.F' 6.'N/F'
G.F' 0'///.7GF' FG /N/?F' 07G>G GNF?.F' 'N.NFNFG. H'.G OF? GF0 7G?F'H �GF?.F'H GNF?.F'F N.F' �/N.NFN

'GFG //'G.7gF /NG./ /7H76 /NGNF?.F' /NFG?F' NG 'GGN8N.H 'GFN?G. /.7' ?F' //N. FN7/. NG /NGNF?.F' /NFG
�/NGN/'Gg'  G7?.F' OF' /7'7/F' G/G.HNGN/'Gg' GNF?.F' NG 'G.NGG'H /NGF7F' 0'7'GGF' 7H/ OF? �F' G6G

g' /NGNF?.F' /NFG?F' NG //N.F' 0'76&G F?GN/'G OF? G7?.F' OF' /G'6g'. �/NN7/.F' /&NG N6? 7H/ 7
/NGF7F' 0'7'GGF' /NGF.H GNF?.F' NG /NFF.F' .G/ H'N/ � FG NFNF/.F' NG7NF' .GFGF' OF? /7'7/F' 0/G.?'H

/?.'7G Hg. FNF/.H  �?N6NGF' '6G. /FF?.GF' /F.'7F' 0'7'7/F'H 0'N./g' /FH.7H' 7H76. /7'7/F' /
'H .N7/.F' 6N6?.H /NFF.F' /7N/F' 0'/..7G /.G'NG OF? 0'?G'.F'. 7N7/.F' /&NG ''6?g 7G.7GF' 7NN7.F

/NGN/'Gg' /NGNF?.F' /NFG?F' NG 'GGN8N. H77H /NGF7F' GG.'7'GG �G?F' NG /NGF7F' 7/'7GF' GN8N.H //'.' /NF
NGN/'Gg' /NGNF?.F' �/H /NGF7F' /&N.FF /GG'/ /NGN/'G' 0'?N76. /'.N'GNF?GF'. /F7.GF' 'N'6FF' ?NG. 'G/.H 0'

/N7GGF' HNF/F' /N'G/H 'GG'/..7'H  OF' /G'6g'. /NGF7F' /G67g' /77'GG OF? 7N7/.F' /&NG ''6?' ?N.6.
 GG?F'NG Hg. FG (g7FF GF6GH FN7.f' 7N7/.F' /&NG ''6?g 'G.'/'.' F.' FG GG.'76'/GH GG/N/.F

F'H GG.'NFG ?F'NG H' /N7.6F'./NGF?F' GGG'7 
/N/'.GGF' 0'GFGF'/NGN/'Gg' /NGNF?.F' /NFG?F' �7N7/.F' /&NG ''6?' �/NGF7F' 0'7'GGF' :. 

Abstract: 

    The current study deals with the importance of digital education in all its 

elements and the need for Teaching Staff to possess the skills associated with it, 

as a result of the massive revolution in the field of education and communication 

technology, which led to breaking the geographical and temporal barriers 

between the countries of the world. This revolution also caused changes and 

developments in the nature of the teaching and learning processes, and was 

reflected In the field of educational technology, many technological innovations 

appeared, whose activation and employment in the educational process became 

an imperative necessity to benefit from them in improving the quality of the 

academic educational process. The study aims to identify the role of digital skills 

and their importance in academic education, revealing quality indicators in the 

academic educational process. In addition to identifying the role of the Teaching 
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Staff regarding the integration of technology in education and the development 

of digital skills, the study relied on the analytical descriptive approach through 

reviewing and analyzing the literature and previous studies related to this topic. 

Technology and enhancing their digital skills and methods of employing them in 

the academic educational process, making available and employing digital 

resources in the academic educational process, creating academic legislation 

governing the digital environment and all issues related to information, its 

dissemination and use, and protecting intellectual rights, in addition to 

encouraging Teaching Staff to practice digital archiving of their research and 

lectures in order to make them available For other Teaching Staff as well as for 

students through their personal websites or the websites of their scientific 

faculties and departments. 

Keywords: Digital Skills, Teaching Staff, Academic Educational Process. 

 :/G/FG 

      .F' G>F /G6. 'N.NFNFG. H'.G NG /F&'GF' /7N/F' /.N.F /.F'?.GH /?N77 0'7N7. FG'7F' .FNF' NG GNF?
 /7N/F' G6G .///' 'GG �GF'?F' HH/ FN. /NF'G6F'H /NG'7>.F' 6.'N/F' 77G OF' 0/' N.F' �0g'7.g'H GNF?.F'

FG. H'.G OF? GF0 7G?F'H �GF?.F'H GNF?.F' N.NFG? /?N.7 NG 0'7N7.H 0'7NN>.NF?.F' 'N.NFN 07G>G G
 //'G.7gF /NG./ /7H76 /NGNF?.F' /NFG?F' NG 'GGN8N.H 'GFN?G. /.7' N.F' �/N.NFNFG.F' 0'///.7GF' FG /N/?F'

( .7'/F' OF? /G.?GF'  GF?.F' GNGGG 7G>G �G.gG6G OF? .F>.F'H GNF?.F' 7NN7. NG 'GFGCAL ?F7G NG )
NF' G/ �FN76?F' H7FF' FG 0'NFNF'G/F' ///?.GF' 7'&طMultimedia  F./ 'GG7.FG NGH 0'NFN?7.F' /N'/. NG

 .F7.Fg' GNGGGInternet  0'G.6. /7..7GF' 0'.'7/F' 7.? 7/'7GF'H /'7Gg' FG FNNgGF' NF.FN /N/
 NFH7.GFg' GNF?.F' OG7G 7G8 G/ .H'7.g'E-Learning  /G.?GF' GNF?.F' NG //N// GNG'GG 07NF.. /N/

.Fg' OF? G7g' '6G. /F? 7G.&G NG NF'/F' FN.F' .NH GNF? FF7' 'GNG GG>FH G.'N.G7. 7N7. Hg. FG .F7
( 7.N.G' NGWeb 2, Conference 2004 FG G/..7GF' FFF P6F'H �/.'.GF'H /''7FF' .NH GF6G OG7NH )

OF? 6NG7.F' FGH �0'FN.7.F'H 0'G/.F' NG G7'6GH H'?G G/..7G NF' F?'G.G 7N> NFF.G N./GF' /F.7G 0'N
 �PH/.( .FN7.f' ?G 'GNG G7'6.N G'/..7g' FN77 F? 'G.'.F' G.N /NF?'G. 7'&طH OF' /'/?g'0294 :54.) 

     7/g' GF H'G 'GG �'N.NFNFG.F' 0'///.7G H'.G NG /FN.7G 7N> /7G7 GF'?F' /G6 //F'/F' /NGFg' /N'/. ?GH
0/G6 /N/ /NGNF?.F' /NFG?F' OF? 7N.GF'  0'7N>.F' /.G'NGF /FH'/G NG /F&'G 0'6GF /N7N7/.F' 0'77'GGF'

 GNF?.F' 'N.NFNFG. 7H/ N.'N NF'.F'.H GNF?.F' N/'NF NG H'?G FG6. 'GGN8N.H 'GFg>.7' /FH'/GH �///'/F' /NFF.F'
 0'N//.F' /G'G OF? .F>.FF //'.GF' /N/'GF'H /N76.F' 7/'7GF' /G'G GN8N. G/G.7N N.GFG (NF7'G' /NGNF?.F

 NG /NGF.F'H 7'7F.7g' 0'?G..GFF FF/N 'G.6ط'FGF'  G6G FG ?G..G FG /?N.7H FG.N 'G.H /G'G /N.'N/F'
 �H'GNF7( .0'?G..GF'0291 :11 ) 

     FF.F'H �/77'?GF' 0'?G..GF' NG //N/. /N?NF /FFF FN76?F'H //'NF' H7FF' FG NF'/F' /F?F' /G6 /FH
N. /N.GF' H' F? /N//F' /NG'FF' H'/F.F'H /G/F.GF' H'/F.F' F-//'NF' /F.F' F.'/H F.- NGF7F' /N.GF' NG FN. �/
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 F? /N//F' OF' �/FNG7. 0'NF'GGg' G6G GN/F 7GN.. g FG FN.H NG6F' G.'GF'H 7.NN.GGF' G'/..7' GFGN FG
 /G7?GF' Gg.G'H FN7/. /NF'GG' GN/F 7GN.. FG FN. /N.GF' P' /NG7?GF' /N.GF'N FG FN.H /FNG7. G.'N

 ''G6F' GN8N. ?N7.7N FG FN. P' N?'F77g' ''G6F' /N.G F? /N//F' '/. '7N.'H �GF0 NG 0'.N?7
 'NGF 'NF'/ /G/F.GF' H'/F.F' /G6. /N/ GF6F /77GF' GG'G' 7GN.. g FG FN.H GG'/G' /G/.F N?'F77g'

NG NGG'7.F' 7N7.FF /.N.F N?'F77g' ''G6F' NG '?7'7.G ( /G.6F' 0'F'N.F' H'.GBig Data N.F' )
( FNG?F' GF?.F' H'.G NG 7N.GF' 7N7.F' ..7.H /NGF'?F' 0'G.6F' OF? /7GN.G ./.7'Deep Learning )

 /'7.Fg' FG GF'?F' FF.F' GF6.H N.'6F' GF?.F' OF? 0gf' 0'7/F 7NN7.. /7..7GF' 0'N.G7.F'H /'/.g' P'
g' OF' /G7?GF' OF? G&'FF' �H'6G/F'( .N?'F77g' ''G6F' OF? G&'FF' /'7.F0291 :4) 

     G6G /.G'NG N6.FN 7N.G P//. G'G' 'G.F?. ///?.G 0'7N>.G 0'?G'.F' .G.'H FF7FGF' '6G FGH
 N6? /?NH �'G7'7G.7'H /NGNF?.F' /NFG?F' 7NN7. NG /?'7. ///..G 0'7'GG Gg.G' Hg. FG 0'7N>.GF'

GF' //' 7N7/.F' /&NG ..N GF6F �/?G'.F'. /GGGF' FG?F' 6&'G7 FG /6NG7H N?G'. ''F. Pg /N7'7g' 0'FNG
 ./''GGH /NF?'G. /NFH7.GFg' 0'..FGF' G'/..7' 0'7'GG FG 7N7/.F' /&NG ''6?' FGG.N H' 

     /G'G. NGF7F' GNF?.F' /NGGg '7>FHG77'F? 7..7GF' 0'7'GGFF 7N7/.F' /&NG ''6?' Gg.G' /7H76H/ 
( /7'7/G 0'7'7/F' FG /N/?F' G.FH'F. /FG �G.Yue, 2019  7NN7.FF /F'?GF' H77F' G'6.Gg .?7 N.F' )

 0'77&G /.'/ /7'7/F' ./6H'H FN76?F'H //'NF' H7FF' NG NF'?F' GNF?.F' 0'77&G NG FNGF?GFF NFGGF'
GNF?.F /F'?GF' 7N7/.F' H77H .G'FGF' 7'G..'/7NN>. OF' NF'?F' GNF?.F' H P/'/F' H7FF' 0'7'GG (g7F' FN76?F'

 ''G6F'H NF'7.N7F' FGg' �/.7N/F' �N.'GNF?GF' N?NF' �0g'7.g' �0'GNF?GF' 'N.NFNFG. �7'G..g' �?'/.g'G
 .'GNF? GG.N7/.H GG.g7F 'GFFF GGF OF7.NF 0'7'GGF' G6G FG FGG.F' FNGF?GF' OF? FN?.N /N/ N?'F77g' 

   NG'NF' F? gFFH (0202( 7'6' )G Lynch, 2018 /.'/ OF' )FNGF?GF'  NGF7F' 7N7/.F' 0'7'GG /NGF.F
 G/F.G GF'? NG 7G>FG GNNF' .F'7G GF?GF' HN/ 6G7G.GF' P/NFF.F' GNF?.FF .N..7N .F'7F' /?N GF /N/ GGN/F

GF'( ./NG7?GF' G.FN7/F /NGF7F' 0'7'GGF' FG /?NG.G /G'6' GF?GF' OF? ..H '6F 'NFF. �.NF0200 :22 ) 
     77?F' 0'.F7.GH GF?GF'" :H'NF?. 0'GN7 /?G'.. /N.7.F' /NFG 7G.&G O7H' H'N7F' 0'0 NGH' NGF7F

0'77'GG  "0'N//.H0291 7N7/.F' /FGG /77'GG 7NN'?G //'G NGF7F' GF?GF' //'G6 FNG6. /7H76. G
 'G. �/?G'.F' F.FH /?G'.F' N.F/7G. /N7'7/F' .G'FGF' 7NN7.H 'GG �NGF7F' 77?F' 0'.F7.G ?G .7'F.N

 7N7/.F' /&NG ''6?' .N7/.H NGF7F' 77?F' ?G .7'F..F /N?G'.F' 0'NFGF' 0'77FG 7NN7.. 7G.&GF' O7H'
 �7'7N.F'( .'GNF?0290 :904) 

     /NFG? NG 7/' FG 'GF 'GH 7N7/.F' /&NG ''6?g /NGF7F' 0'7'GGF' 7NN7. /7H76. ///'.F' FG 'G'7/'H
' G?G 6N'?.F' 0'7'GG /NGF.H N.NFNFG.F'H NGF?F' 7N7.F' /.G'NGH /NGNF?.F' /NFG?F' FN7/.H 7NN7.F

 7H/ OF? G7?.FF //'. /FH'/GG /F7NF' G6G 0''. /FG NGN/'Gg' FG?F' 0g'.G O.6 NG GFG //'G.7g'H
/NGNF?.F' /NFG?F' //N. FN7/. NG 7N7/.F' /&NG ''6?' O/F /NGF7F' 0'7'GGF'. 

 :/7'7/F' /FG6G 
      /?.'7F' /N?'F7F' /7N/F' 'G.///' N.F' /F&'GF' 0'7N7.F' ..7. 'G.N7'. NG '/N/. 'G7?FG /N76.F' /G6.

 'G.?77. /N6'GF' 0'7N/F' F? 8'.G. 'GFGF N6'GF' H7FF' 0'FN?7.H 0'FNF'G/ NG 'G7/'N. 0'/. N.F'H
 FG NG 7N.GF' 'G7N/'.H ?7'NF' 'GF'.GH //G'.F' NGN/'Gg' GNF?.F' /7'.H /NGNF?.F' G>FF' F?. 'GG �0g'.GF'

 /F&'FF' /GF7GF' FG 'Fg7F' �0'7N7.F' GF. /.G'NGF 7G.7GF' 7NN7.F'H /'/?g' Hg. FG /7N.G 0'N//. G.'NN
 /?.'7F' /N?'F7F' /7N/F' F? G.'FF' 7N>.F' /?N '6G.H PN.7. 7N>. G./'7N H' /. g N?G..G 7N>. FG H'.F /FF

 HN/.F' '6GF NFH' G7/G H' N?'G..g' HN/.FF ?.'. 7N>.G 'G.G7. /N.7.F' H' /G&N 'GG HHg' G'FGF' NG /NN.7.
 GNF?.F' 0'N.N.'7.7' 7NN7. H'G NF'.F'.H �?G..GF' NG O7.g' .F'N.F' OF? 7N/'.F' NG 7N.GF' 'G7H/ GG/.
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?'F7F' /7N/F' 0'N7?G ?G FG'6.N H' /. g 0'?G'.F'. �H'6G/F'( F? gFFH �/?.'7F' /N0291:2 0/G' /FG  )
 �N.F6( /7'7/ 'GFGH 0'7'7/F' FG /N/?F'0294 :94 'GGF?.N N.F' 0'7'GGF' FN. /FNG? /N.G G'FG H' OF? )

 GF /NF'/F' .G'FGF' H' OF?H /G7?GF' 77? ?G..G NG FG?F' HN7H /'N/F' NG 'GFN.'./N N.F' GF.H (g7F'
/?g /NG'G /?. �GN'/F'( /7'7/ 0/G' 'GG �NGF7F' HN/.F' G/NFN P6F' 7N>.GF' GNNF' GF'? /G.'NGF (g7F' /'

0202 7H7N'G /?. 'G GF'? NG FG?F' HN7F /'/?.7gF 'G7GN. ..'NF' 0'7'GGF' FG 7N/GF' /.N. GF' OF? )
 �/N.NFNFG.F' 0'7'GGF' �7'G..g'H ?'/.g' �/FH7GF'H GNG.F' NG .F/G. 'FH7NG/. �0'F'N.F' /NG' N/G FN7

..F7.Fg' OF? G/N.H 

    P' /'.F GFN.N /N/ /NGNF?.F' /NFG?F' /'.F 'GNF' O6?N N.F' 77'F?F' /G/FG NG /N76.F' /NFF' N.'.H
 0'7'GGFF GGGg.G'H 7N7/.F' /&NG ''6?' /''GG O/G OF? /NGN/'Gg' /NGNF?.F' G>FF' //N. 7NN7. NG ?H76G

G /.7'G /NFF.F' /.G'NGF GF0 OF? 7N7/.F' /&NG ''6?' .N7/.H /NFF.F' GN8N.. G'G.Gg' P7H76F' F
 NG 'G FG OF? '/'.GF'H /NF'?G 7/G' 7N7/.F' /&NG N6? 7H/ F?.N 'GG NGF7F' 77?F' NG GNF?.F' 0'.F7.G

 /N/./FH7G.H H �/NGNF?.F' /NFG?F' NG 'G7NN7.H //'.GF' 0'NFF.F' FG //'G.7g' FG GFGG.6G G?/N /7'7/F' /FG
 �NF'7G6F'( /7'7/G /F.'7F' /N/.F' 0'N7N.H .&'.F G./G' 'G0292 :492 FG'7F' ?F'NF' G?6 ظ/NF /FG )

 .7H' 'GG �0'?G'.F' 6?.. 7N7/.F' /&NG ''6?g GNF?.F' 'N.NFNFG. 0'///.7GH 0'GNF?GF' /NFF. NG
 �N.7/F'( /7'7/0290FG F.F.7GF' NGF?G FNGG. /7H76. )G  6NG7.F' ?G 'GNF' HN.'./N N.F' 0'7'GGF'

 .NF.F' NG GNF?.F'H 'N.NFNFG.F' F.F.7G( O/.FG O7H' 'GG �FN76?F'H P/'/F' H7FF' GF?G 0'7'GG OF?
0299 NG /NFF.F' GN8N. OF? 6NG7.F'H GNF?.F'H /NFF.F' FN. .G/F'H NGF7F' FNGG.F' N/F HN/.F' /?77. )

 OF? '7N7'.H �GNF?.F' /NFG? /NGF7F' 0'7'GGF' ?F'H OF? GNFNF' NG /NF'/F' /7'7/F' /FG6G FGG. F.7 'G
 ./NGN/'Gg' /NGNF?.F' /NFG?F' //N. FN7/. NG 'G7H/H 7N7/.F'  /&NG ''6?' O/F 

:/7'7/F' G'/G' 

- .NGN/'Gg' GNF?.F' NG 'G.NGG'H /NGF7F' 0'7'GGF' 7H/ OF? G7?.F' 

- NFG?F' NG //N.F' 0'76&G F? G6GF'./NGN/'Gg' /NGNF?.F' / 

- ./NGF7F' 0'7'GGF' /NGF.H GNF?.F' NG /NFF.F' .G/ H'N/ 7N7/.F' /&NG N6? 7H/ OF? G7?.F' 

:/7'7/F' /NGG' 

      /&NGF' ''6?' O/F 'G7GN. G8gF' /NGF7F' 0'7'GGF' ?N6NG HH'F.. 'GFNG NG /7'7/F' /NGG' ?.F.
' //N. NG GF0 7/'H 0'?G'.F'. /N7N7/.F' FGGF /G8gF' 0'7'GGF' (g7F' ('7G' NF'.F'.H /NGNF?.F' /NFG?F

 .7'F.. O./ 0'?G'.F' OF? 'G7GF 87G. N.F' //FGF' 'N'6FF' FG ?N6NGF' '6G /?N /N/ �F.F.7GF' G&'8HH
 /7H76 OF' NF'?F' GNF?.F' 0'77&G GN.N. NG /7'7/F' /NG. /F 'GG �FG?F' HN7 0'.'N./' ?G 'G.'.7.G

' .N7/. /NGNF?.F' /NFG?F' //N. FN7/. NG /NGF7F' 0'///.7GF' GN8N. OF? /?G'.F'. 7N7/.F' /&NG ''6?
 GG7GF' 7NN7. N/F N?7F' /7H76H /NGG' OF' 7N7/.F' /&NG ''6?' 7>F .GF  O7.' /G. FGH �/G. FG

.F.F.7GF' 0'NFF.H /NGF7F' /7N/F' /.G'NGF GG.'7'GGH 

 

 

:/7'7/F' .GFG 
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      0/G.?' ..GF'H /F.'7F' 0'N./g'H 0'7'7/F' /?.'7G Hg. FG NFNF/.F' NG7NF' .GFGF' OF? ///'.F'
 OF? /'G.?g' G. /FH �0'N7N.F' /'7.F'H .&'.FF' OF' HN7NFF 'GFNF/. G/ FGH �/7'7/F' /FG6G. /Fg?F' 0'0

 /N/ �'GG'/G'H /NF'/F' /7'7/F' /?N.7F .G'FGF' .7F' FG GFg NG7NF' .GFGF' F. �G7NF' // /F? GFN g
 /NG. O6>G 0'0 0'N7N. 7g..7'H 'FNF/ 'N?N6NG gNF/. 'GFNF/.H 0'GNF?GF' 7N7G. /F/7G OF' G'/?.N
 /NGNF?.F' /NFG?F' //N. FN7/. NG 'G7H/H 7N7/.F' /&NG ''6?' O/F /NGF7F' 0'7'GGF' ?F'H 7NN7. NG

./NGN/'Gg' 

:/7'7/F' GNG'GG 

   6?. G'FG GF' FG:NGH /7'7/F' G6G ?N6NG. /Fg?F' 0'0 /G'GF' GNG'G 

 :/NGF7F' 0'7'GGF'Digital Skills 

     /?NG.G FG ///?.G H'G6' NG 0'GNF?GF' G'/..7'H GGG OF? /7/FF' FF/. N.F' 0'7'GGF' /?NG.G NG
 �GN>/F'H N6GGF'( .NFf' .7'/F' FN77 F? G/F. N.F' 7/'7GF' FG /?7'H0209 :925) 

'6?' /&NG ' :7N7/.F'Teaching Staff 

    'G H' 'G. G7.?GF' 0'?G'.F' O//' NG )0'.7' �G7'6G 0'.7' �/?'7G 0'.7'( /GN8H F>6N H' FG?N FG FG
 �HH7.&H H'G/? F.'( ./7N'>G 0'NG7G G/..7. N.F' 0'?G'.F' NG 0'NG7GF' G6G H/'?N0292 :22 ) 

 :/F.'7F' 0'7'7/F' 

     ' FG 7N/GF' G'FG 7..طN 'GH /N7N7/.F' /&NGF' ''6?g /NGF7F' 0'7'GGF' /NGG' OF? 06G7 N.F' 0'7'7/F
 ///'.F' .G'F �/76'.G 7N> H' /76'.G GNG'GG FG 'G.?g7g'.  N.F' 0'?N6NGF' FG //'G.7g' F.' FG 'GNF?

:NF'.F' N/FF' OF? 0'7'7/F' GF. GG' NFN 'GNGH �HH7.f' HN//'.F' 'G7'/' 

-  /7'7/ �.NFGF'(0200H'NF?. )G /&NG ''6?' O/F /NGF7F' 0'7'GGF' /NGF. NG NFH7.GFg' GNF?.F' 7H/( :
)6N6?F'/.? F. G'77 7NGg' /?G'.. 7N7/.F'  /NGF. NG NFH7.GFg' GNF?.F' 7H/ OF? G7?.F' OF' .G/G

F' /&NG ''6?' 7>F /G.H FG /?G'.F'. 7N7/.F' /&NG ''6?' O/F /NGF7F' 0'7'GGF' OF? G7?.F'H �7N7/.
NFH7.GFg' GNF?.F' NG /G/..7GF' .NF'7g' 87.' G.H FG /NGF7F' 0'7'GGF' /NGF.F/ FNF/.FH �GG7>F  G'/G'

( FG /FNGG /FN? OF? /7'7/F' .F.7H N/7GF' NG7NF' .GFGF' ///'.F' .G/..7' //.F'042 ''6?' FG )
/G. 6N6?F'/.? F. G'77 7NGg' /?G'.. 7N7/.F' /&NG G'/..7' G.H �/?G'.F'. G'7Fg' ?NG. FG 07.F' />G'

 ?F'H N/F 7N7/.F' /&NG ''6?' ''7& NG FG'N. G'FG :H' .&'.FF' 07G8'H //.FF /N7N&7 /'/'G /F'..7g'
 N/F //.F' /FN? ''7& NG /N&'7/' /Fg/ 0'0 HH7G /N.H .&'.FF' 07G8' 'GG /?G'.F'. NFH7.GFg' GNF?.F'

g' GNF?.F' ?F'H 0'7'GGF' /NGF.F NFH7.GFg' GNF?.F' NG /G/..7GF' .NF'7g' 87.' GF6GH /?G'.F'. NFH7.GF
 ./NGF?F' /'NGF' 77.. FG 7N7/.F' /&NG ''6?' /F'7F NGN/'Gg' 77..F' 7N>.G Gg..'. /NGF7F' 

- �7'7F( /7'7/0209:H'NF?. )G NG ''6?g /NFGGF' /NGF.F' F.F.7G G'76.7' 0'GNN7'FN7(/.F' /& 7N7
 )/?.'7F' /N?'F7F' /7N/F' 0'.F7.G 'N6 NG /N.7?F' 0'?G'.F' NGNF.F.7G 7N7. ''F. OF' G/G. N.F'H 

 NG7NF' .GFGF' /7'7/F' .G/..7'H �P7'G..g' NN7'FN7F' 'N6 NG 7N7/.F' /&NG ''6?g /NFGGF' /NGF.FF
7F' (NF7' FN.7. G.H NG'76.7g' NF.F.7GF' .GFGF'H NFNF/.F'G OF? /7'7/F' 077.F'H 0'GNN7'FN /FH'/

 /g/ GN/F. OF' /7'7/F' .F7N.H �7N7/.F' /&NG ''6?g /NFGGF' /NGF.FF /N7>FF' 77g'. GN7?.F'
 NN7'FN7F' �N?.7GF' NN7'FN7F' :NGH 7N7/.F' /&NG ''6?g /NFGGF' /NGF.F' F.F.7G G'76.7g 0'GNN7'FN7
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H �P7'G..g' NN7'FN7F' �N/g7g' 0'?G'.F'. 7N7/.F' /&NG ''6?g /NFGGF' /NGF.FF NF.F.7G 7N7. ''F.
.P7'G..g' NN7'FN7F' 'N6 NG /N.7?F' 

-  �H'6G/F'( /7'7/0202:H'NF?. )G  /7N/F' /.G'NGF F.F.7GF' G&'8HH FGGF /'/?gF /G8gF' 0'7'GGF'(
 �)//7.FG /N(7 'G.NGF. 0'.F7.GH /?.'7F' /N?'F7F' /7'7/F' .G/G0'7'GGF' /NGF.F //7.FG /N(7 GN/F. OF' 

 /N?'F7F' /7N/F' GNGGG 8'7?.7' Hg. FG /?.'7F' /N?'F7F' /7N/F' F8 NG F.F.7GF' G&'8HH FGGF /G8gF'
 N.F' FGGF'H 'G7&'7.H /?.'7F''G.F7.  7>F /G.H FG 'G.NGF. 0'.F7.GH FGGF' GF.. /7..7GF' 0'7'GGF'H

 /?G'.. 7N7/.F' /&NG ''6?' ?G.F H'N..7g'H NG7NF' .GFGF'. 'GG'/G' FNF/.F /7'7/F' .F'?.7'H �/NGNFGF'
( .>F. 7N7/.F' /&NG ''6?' FG /FN? OF? 'GFN.7. G. N.F' 'G.'F'N.022 0'7'GGF' H' :OF' /7'7/F' .F7N.H )

F' 0'7'GG :NG 0'7'GGF' FG 0'?NG.G /g/ NG .F/G. F.F.7GF' G&'8HH FGGF /'/?gF /G8gF' GF?.
 /N?7GF' 0'7'GGF' FG '//? /?NG.G FG .FG6.H �FG?F'H /'N/F' 0'7'GG �/NGF7F' /G'F/F' 0'7'GG �?'/.g'H
 0'.F7.G H' OF' /7'7/F' .F7N. 'GG /77N.G /.7/. (g7F' O/F /7GN.G 0'7'GGF' G6G H' OF' 'H7'6' 'GG

G /.7/. /GGG 'GF' /FN?F' /'7G' O7N N.F' 0'7'GGF' GF. /NGF. 0'.F7.GF' FG /?NG.G 7NGN. NG F/G.. /7N.
 GF6GH /NGNF?.F' .G'FGF'H �7N7/.F' /&NG N6?H �/N?G'.F' /&N.F'H �N?G'.F' GNF?.F' G'/G' FG FG. FF?..
 0'0 HH7G /.N. g GF' /7'7/F' 07'6' 'GG �/N.'.Fg' 0'77&GF'H /?G'.F' FN. /G'76F'H �N?G'.F' .F'7F'

N.G FN. /N&'7/' /Fg/ /7'7/F' .G/FH /GN8NF'H �0'NFGF' ?NF �?NFF' 0'7N>.GF '?.. /FN?F' /'7G' ''7& 0'77
 F8 NG F.F.7GF' G&'8HH FGGF /'/?gF /G8gF' 0'7'GGF' /NGF. 0'.F7.G 7NGN.F //7.FG /N(7 'G.N'GF NG

N?GH 'G6NGF. 0'NF&H 'G.'FNGGH 'G/'?.'H 'G.'FF7FG /FG6.G �/?.'7F' /N?'F7F' /7N/F'GH 'G6NGF. 0'F /NGN
.'G/'.F 0'76&GH 'GNF? .F>.F' 

-  ( /7'7/Zaragoza,et al., 2019 ( :H'NF?. )FN76?F'H P/'/F' H7FF' GF?G /7'7/F' G6G .FH'F. )
 HNGF?GF' H'G '0' 'G /G7?GH 'G?F'H /N//. OF' G/G.H �NGF7F' 77?F' NG HNGF?GF' 'G.'./N N.F' 0'''GGF'

GG �'ONF'/ 'GFNGF.GN 0/G.?'H �'GFNF/. NG GG7. H' FGGN .N7/. 0'N.N.'7.7' /'7.F' OF? /7'7/F' FG?. '
 FNGF?GF' O/F 'G?F'H /G7?GH 0'''GGF' GF. OF? G7?.FF /N?NFF'H /NGGF' .NF'7g' OF? /7'7/F'

(OF? GFN.7. G. O 'F'N..7' /7'7/F' .G/..7'H �'GFNF/. OF? FG?. N.F' .N7/.F' 0'N.N.'7.7'H129G ) //'F F
( GG//? >F. GGFG 6?.F' ?G 0g.'FG ''7.' OF' /G'6g'. �77'/GF'19 /7'7/F' .&'.F 07'6'H �/77/G /&'F )

 0'7'GGF'H 0'''GGF' /7'.H //N/. 0'''GG ('7.G' ' OG&'/ GGFGGN FN6F' FNGF?GF' OF' GNNF' 77'/G /.'/ F?
'G/F. /G6N GF?GFF NFGGF' 7NN7.F' H'G NF'.F'.H /NGF7F' ./NGF7F'H /7'/g'H /N?'G..g' 0'''GGF' FG FG NG 

 -  �PH/.( /7'7/0294H'NF?. ) O/F /NGF7F' 7/'7GF' G'/..7' 0'7'GG /NGF.F /7.FG N.N7/. .G'F7.( :
 ) /N.N7/.F' GG.'.'N./' FGH /N//.F'H /NGNF?.F' 8'7>g' NG /F'. GFGF' /?G'.. 7N7/.F' /&NG ''6?'

/'/?' OF' //.F' G/GN  /&NG ''6?' O/F /NGF7F' 7/'7GF' G'/..7' 0'7'GG /NGF.F /7.FG N.N7/. .G'F7.
 /7'7/F' /FN? .FNG.H /N.N7/.F' GG.'.'N./' FGH /N//.F'H /NGNF?.F' 8'7>g' NG /F'. GFGF' /?G'.. 7N7/.F'

7. Hg. FG GF0H /F'. GFGF' /?G'.. /NFG?F'H /N7>FF' 0'NFGF'. 7N7/.F' /&NG ''6?' FG'..7' FN. G. 'GG /F
 :F? //.F' .&'.F 07G7' /FH /NN&GF' .7FF'H 0'7'7G.F'H �..7F' ?NG.GH �..7F' 0'77N.G G'/..7'
 0'NFGF'. /F'. GFGF' /?G'.. 7N7/.F' /&NG ''6?g /G8gF' /N.N7/.F' 0'.'N./g' FG /?NG.G OF' F7N.F'

g' NG /NGF7F' 7/'7GF' 6?. G'/..7g /N7>FF'H /NFG?F' ./N//.F'H /N7N7/.F' 8'7> 

 

:NGN/'Gg' GNF?.F' NG 'G.NGG'H /NGF7F' 0'7'GGF' 7H/ 
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      G.G'F/ GF HNGN H' /.g H'G /N76. 0'7N>. FG GFG/N 'G. 0'GNF?GF' 77?H �G.G'F/ O6G 77? FGF
 G6G OF? /F'/F' 0'/F77GF'H 0'7'.?F' //?.. /FH �0'GNF?GF' /G'F/. G7?N 'G NGH �/7'.F'GF �GNGGGF' F

 G?G F?'G.F'H �/N//F' /G7?GF' ?G..G NG 6N?FF /N7H76F' 0'7'GGF'. /7GF' /NH6. NG 'GFN. G7.6GF' G7'FF'
 FG 7N/GF' ''F. /7N7G NG //NFGGF' /FF/F' NG 'GNG /N.F' GG/.F'H 0'GNF?GF' /G'F/G .G.'.F7.G ?G GNG.F'H

Gg '7>F �HH/F' FG /N/?F' NG /G7?GF' 0'?G..G �0g'7.'H 0'6NG.. FG /N/'GF' /F'77.F' ''77'. 'GG'G.
/FH6.GF' 0'FGFF'H /NG.F' 77.N 'G. 'GFg>.7'H 'GFG //'Gg' F? //N?. 'G7GF /..F.   0'GNF?GF' ?G..G ''77' H'

 .F7.N 'GF'H �'N.NFNFG.F' FG P/'GF' .F'.F' OF? 77.FN g /G7?GF' 0'?G..G '6GH–  /NGG' 0'0 /.7/.
NFH'H GF6G /N–  �//N//F' 0'N.NFNFG.F' NG 'GGF'H H'?GF' GG/.F' F.' FG ?G..GF' /'7Gg /'/?'H /NGF.

 Hg. FG �'G/N.. N.F' 0'G/.F'H 0'FN.7.F' FG OF/GF' //'G.7g'HN7'7..' F?.F' H'G '0'H .0'GNF?GF' GN
' 0'F'7F' FNNG. F.' FG HH/F' H'G7 /7'. /G7. NF'?F' GNF?.F'H G'? FG6..F' FNF/.F /FG&GF' /N76.F GNG

 .F'7F' /H6N H' GNF?G ./NGF?F' G.'N7>FH //N//F' G.'NFF. 7'G/.7'H �G.NF'H/ NG GG/.F'H 77?F' '6G 0'7N>.G ?G
 'G. G?G..G /F'7H G/F'7F 'GF'G?.7'H 0'GNF?GF' F? //.FF /N7H76F' 0'7'GGF'H 0'7/FF'. N?G'.F'

' N?NF' H' 0'GNF?GF' /G'F/. G7?N �ON/N F.H N/'6F'( .N.'GNF?GF0290 �9990) 

    6NG.F' @NF.F 'N7H76 /?N /NGNF?.F' G.GN>FG FN7/.H G. 8NGFF'H NF'?F' GNF?.F' /7N7G. ''F.7g' H'
 G.7FN 'G. N?G'.F' GNF?.F' NG //N//F' /NFF.F' .NF'7g' GN8N. H'H /7G'FGF' 8N. OF? /7/FF'H HNG.F'H

gF /NGF'?F' 7NN'?GF'H 7G'F.. H'.GH GFN7/.H GNF?.F' //N. 7NN7.F /GGG /G'?/ /?N //N.F' H'G6H /'G.?
 GNF?0'77&GF' ( /7'7/ 0/G' /FG /?G'.F' OF? 'G7N/'.. FF?.N 'GNGH �'NGF'? /N?G'.F'Shopova, 2011 )

.G'NG OF? 'G/?'7NH �/?G'.F' /?G7 FN7/. NG F?'G 7H/ GF /N.NFNFG.F' 0'///.7GF' GN8N. H'/  0'7N7.
 /FF?.GF' 'GG'GG 7N7N.H 'GNF' //. /.F7 (6.H /NGNF?.F' 'G.'G/. /NN.. NG F?'GF' 'G7H/ OF? /Hg? �77?F'

.'NGF'? /?G'.F' GNF7. ON.7G FN7/. NG G'G7g' NF'.F'.H P7'/g' .F'.F'. 

    7NGG.F' OF' /NGN/'Gg' 0'/'NFF' /.'/ H'.7/F' NG 6.g' ..N GF0 OF? '7N7'.H ?GF' FN7/. NG /NGF7F' /G7
 'GNG NF?N /&N.. G7.. N.F'H �//N//F' FG?F' H'N7' NG /7G'FGF' OF? FN7/'F FN.N7. 7NN7. F.' FG 'G.g7F
 'GG HNGF.GN FNG8NG F? //.F' OF' FG?F' ('.7'. ?G/. N.F'H NGF7F' 0'.Fg' .F'. OF' NGF7F' GgG.7g'

8NF' Hg /NGF7F' 0'7'GGF' FG '7G'H ON7 7NF 7.NN.GGF' G'/..7'H FNNGF7 FN..FG .F7.. //N//F' G&'
 �/FN?G /N.NFNFG. /'/' H'F.' H' 7.NN.GGF' 8'G. FN>6. OF? /7/FF' /7.G FG 7/G' /NGF7F' 0'7'GGF'G ./N'/.F'

 FG /N.'GGF' 0'7>6 H'F.' 7NFH 7'GGg' H'F.'. FF?.N 7Gg'Gط.

    NGF7F' 0'7'GGF' H' 7G6F'. 7N/.H P/'/F' H7FF' 0'7'GG G7'. GNF' 7'6N ?7H' 7'7' FG6 'GF'GG F./. /
 6&'G7 /g/ FG FN76?F'H P/'/F' H7FF' 0'7'GG HNG.. NGF'?F' P/'7.Fg' O/.FGF' 7N7F.F 'FGHH FN76?F'H

:/NF'.F' 0'7'GGF' 6?.F' GN6NH /N7.6F' 0'G7F'H 0'''GGF'H /N7'7g' 0'7'GGF' :NG 

9-'H GF?.F' 0'7'GG 0gG6GF' F/H /F'FF' 7NGG.F' 0'7'GGH 7'G..g'H ?'/.g' 0'7'GG FG HNG.. N.F' :7'G..g
.HH'?.F'H H'7.g' 0'7'GGH 

0-  /NGg?g' /G'F/F'H /N.'GNF?GF' /G'F/F' FG HNG..H :'N.NFNFG.F'H Gg?g' F&'7HH 0'GNF?GF' 0'7'GG
./N.NFNFG.F' /G'F/F'H 

0- GGF'H /N.'N/F' 0'7'GGF' /N?'G..g' 0'7'GGF'H N.'6F' GN.N.F'H /7/'.GF'H GNG.F' �/FH7GF' FG HNG..H :/NF
 �P7'GF( ./NFH&7GF'H //'NFF'H /N.7'/GF'H /N.'.Fg'H0200 :992) 
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      �H'6G/F'( /G&N H'N7F' 0'0 NGH0202 :51 0'7N>.F'H 0gN/.F' 7N7G. NG .7FN /?G'.F' 7H/ H' )
 H7FF' NG /?N77F'09 F'H /N6N. H' GGGF 'GFG'.. H' 'G.F.. FGGN g 0gN/.F' G6GH 'G.'7'.GH 'G?G GNG.

 G.?F. P6F' 7N.GF' 7H/FF '7>FH �7N>.G NGF7 GF'? NG P/'N7F' 'G7H/. 0'?G'.F' ظG./. O./ F.F.7GF' /7N7
' /NGNF?.F' 0'77&GF'H 0'?G'.FF /. g /?.'7F' /N?'F7F' /7N/F' 77? NG /NFF.F' 0'7'GGF'F..GF FG/. H' /G

 GF'NGF' NG /7N/F' GF. ?G FG'?.F' 0'7'GG OF? /.F7F' GNF?.H 7N7/.F' /&NG ''6?' .N7/. 'GF.'? OF?
 ./GF..GF' /NGNF?.F' 

    ( /7'7/ /G&. 'GGRichert, 2016: 143 NGF7F' 77?F' 0'.F7.G ?G GNG.FF FN77F' NG GNF?.F' H' OF? )
G ''6?'H (g7F' /'/?' Hg. FG 0'''GGF' OF' NGNF?.F' G'>FF' /.'/H 'N.NFNFG.F' ?G FG'?.FF 7N7/.F' /&N

 7N7/.F' 0'NFG?H /G/G.7GF' GF?.F' 0'.7.G NG 7NGG.F' //'?' GF0 N6.FNH �(g7F' ?G F?'G.FF /N.NFNFG.F'
 /7N.G /NGG' .7.G.7 N.F' /G?'FF' 0'7'GGF'H N?'F77g' ''G6F' 7'H/' .G/H GNNF.F'H GF?.F'HF.7H /7/FF' NG

 H'7Fg' FG HNG.. /7F..G H7G NG FG?F' OF? /7/FF' FG FGGS.7H �N6'7.G' FG? FN7G. 0gG6GF' F/ OF?
 .'?G 0gf'H 

    7N7/.F' /&NG ''6?g /NGF7F' 0'7'GGF' /NGF.. G'G.Gg' /7H76 ''7H 0'77.GF' FG /N/?F' G'FGH
/N.NFNFG.F' /7N/F' 0'.F7.G /.G'NGF (g7F'H /NF'? /7'GG. G77.F' ?N7.7N P6F' /7GF' /&6F. NG F/G..  FG

 F/H 0'7'7FF' ?6HH �N?'/.g'H /F'FF' 7NGG.F' OF? /7/FF' /NGF.H �/.N>7GF' G'/Gg' FNF/. F.'
 OF? 87GN 'G NGH )N.'6F' GF?.F'( /'N/F' O/G GF?.F' OF? /NG'.F' OF' 0'./N 77?F' '6G H' �0gG6GF'

G'.F' 0'77&GF':/NF'.F' 7'H/g'. G'NFF'. G.G. H' /7H76 /N? 

9- 0'GNF?GF' 77?F /.NF7GF' //N/.F' 0'7'GGF' OF? (g7F'H 7N7/.F' /&NG ''6?' .N7/.H ('7G'
.NGF7F' 77?F' 0'N7?G ?G /NF?'GH H'G'. FG'?.F'H �FN76?F'H //'NF' H7FF' NG 6N?F'H /G7?GF'H 

0- .'0 (g7F' )FNGF?.GF'(  طGF 7NN>. .7'FGF' /'/?g' GG/'/?'H /NGNF?.F' GG.'.F7.GH �GG.'N/ طGF 7N>.H GG
 .GF6F 

0-  77?F' 0'NFF. 'G./'.' N.F'H //N/.F' GF?.F' F&'7HH 7'&طH 7G'N. ?G �GF?.F'H GNF?.F' .NF'7'H 00'GF 7NN>.
 ./'N/F' O/G GF?.F' OF' GNF?.F' FG H'F.Fg'H NGF7F' 

    �G7G0 G. 'G ?G 'N6'G.H /F'GG F./. 'GFNGF ?G..G P' NG /NNGF.F' /NFG?FF /NH'6F' 7./ NG /?G'.F' H'G
 NG 'FFg '7>FH 7N7/.F'H //.F'H /G7?GF'. G'G.Gg' NG 7.Gg' '.?F' 'GNF? 0'?G'.F' H' /N/ /FNG7G

/.F' /&NG ''6?' ('7G' OF? 77/F'H 'N.NFNFG.F' /.G'NG FG /. g /?.'7F' /N?'F7F' /7N/F' 77?7 7N
 NGFH /GF..GF' /NGNF?.F' GF'NGF' NG /7N/F' GF. ?G FG'?.F' 0'7'GG OF? GG.N7/.H (g7F' GNF?. NF'.F'.H
 H' /.g GNF?H �?N77F'H F&'GF' N.NFNFG.F' 7N7.FF /G&gGF' 0'7'GGF' 'G.g7 ('7G'. /NGNF?.F' G>FF' GNF.

:NFN 'G OF? /NGNF?.F' G>FF' FG.6. 

9-' G'>FF' G/GN H'.GNF7F' FN/?. OF' /G'6g'. 0'7'GGF'H G7'?GF' GN/F. OF' NGNF?.F 

0-  'GFN. /GF..GF' 0'GNF?GF'H G7'?GF' (g7F' FNFF. OF' G/G. /N/NFF.F' .G'FGF' H' /N/ .G'FGF' 7NN7.
FF' G/G. OF' //N/.F' /NGNF?.F' G>N6'G.F' .'G.'.F7.GH /N.NFNFG.F' /7N/F' ?G 

0- ' 0'7'N7F' /?.'7G ?N7.7. //. 77?F' '6G F&'F/ F? 'G7N.?. O/GH 'G.NF. /''GG O/G /G7?GF /N?G'.F
 �H'6G/F'( .GF/g.H G/F.F' .G7 7N'7. NGF 'G?G FG'N.F'H /N.NFNFG.F' /7N/F' G6G ('?N.7'0202 :22-29) 
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:/NGN/'Gg' /NGNF?.F' /NFG?F' NG //N.F' 

   N.H 'GGGG F7/' 'G ' 0' / /N.F' 0'76&G H' ///N /FH �N?G'.F' GNF?.F' 7NN7. NG O 'GGG O'7H/ .?F. 'GGN8
 77/F. gH �GNF?.F'H /N.7.F' 0g'.G NG /NFNF/ /7N/ 7NN7.F'H GNNF.FF O '7'7' " //N.F' 0'76&G " NF..
 FNGF?GF'H GNF?.F'H /N.7.F' ''7..H FN.7GF' 7'.G FG6.F /.G. F. �FN?G 7.6 H' FN?G ON.7G OF? 'G.NGG'

7F'H/.F. 

    NG FN//'.F' FG 7N/GF' ///N '6FH �/GF..GF' /NGFU?.F' //NGNF?.F' GF'NGF' .F'N. //N.F' 0'76&G HH'F..H
 0'7..F' .&'.FH 'NF?F' /NFF.F' GNFF'H �FN87'.F' FNGF?GF'H �//N.F' NF'.GF' NG //N.F' 7/'7G GNF?.F' FF/

7H 7NGg' ''NFH' FG FG HH'?.H �77..F'H �/8'.GGF' O7.' 7/'7GH NF/GF' ?G..GF'H H'G?g' H'.
//N/?. 

     0'.7g'. F7.N 'G 'GFG �FG'N?F' FG 7N.G //?. 7/'.. 'GFNG //F?G /?N.7 0'0 /NFG? N?G'.F' 7N7/.F' 7..?N
 FG N?G'.F':/N/  0'7N7.FF G..G'NGH �/.F7F' ?G /NFN.F' G.g7H �G.N7.6 0'G7H �'ONN.7.H 'ONGF? G/'/?'

FNFG.F' FG �N?G'.F' .F'7F'. F7.N 'G 'GFGH �/N.N:/N/  �GFNNGH �G.'7/F H �/N7.6F' G7&'7.
 FG �.G'7.F'H /N7'7/F' 7ط.F'H .GFGF'. F7.N 'G 'GFG H �G.'/'/?.7'H:/N/  �'G'N./GH �'GG'/G'H 'G.?N.7

�'GGNNF.H  G7GN. P6F' N?G'.F' 0'FGF' OF' /G'6g'. '6G'6GGH �/7'/g'  G6G F.'/.. OF? 7/&.F 'O?G FG'N?F'
 'G 7/F. FG'N?F' G6G FG NG //N.F' 0'.F7.G 7GN. 7/F.H �'O.'.N' H' 'O.F7 N?G'.F' 7N7/.F' //N.H /N?NF

N?G'.F' 7N7/.F' //N. HNG.. 

     GNF7F' /F.'7G H' 8'N.Gg' /.7/ 7'NF 'O7'7' NF?N 0'?G'.F' /6.'7' O/F N?G'.F' 7N7/.F' //N. 7'NF H'
7N7/.F' G&'8NF'H 0'77'GGF' /F.'7G H' �NGF7F' 77?F' 0'.F7.GFH //N.F' 0'G7'NGFF N?G'.F' 0'.7gF N

 G7'?.GF' /GNF7F' 7NN'?GF' ?G 'G8'.F' G. N.F'�'GNF? H'F. g' /.7/ 7'NF H'.  7N7/.F' //N.. FF?.N 'GNGH
 'GF'G �0'?G'.F' /6.'7' O/F N?G'.F':FG6. .F' 0'7/F �GG7'N..' 7NN'?G 0'.'N./' 7NGN. �N?G'.F' 7N7/

 0'7/F //N. 7'NF GNFN OF?GF' '6G.H GNNF.F'H 7N7/.F' H77 NG /N/. NG 'G FG. GG/'/G' �NFGGF' 7NN7.F'
 N.F' /N7.6F'H /NFGGF' 7&'7.F'H 0'7/FF'. /FF?.GF' 7NN'?GF' FG /?NG.G OF' 'O/'F.7' N?G'.F' 7N7/.F'

N?G'.F' 0'.7g' NG 7GN.. H' N>.FN  �/N.?( ./N.F'0290 :999) 

 :NFN 'GG N?G'.F' GNF?.F' NG //N.F' GNGGG 7N.F. FGGNH 

9- 0'Fg?F'H /N76.F' /7'NGF' /7'/'H (g7F' FN7/.F /7G.7GF' /.F'7GF'H N.N.'7.7g' طN7..F' NG
 0'..'H /NGNF?.F' /77&GF' F.'/ /NF'7Fg'gN7H 7'7FF' F? FG?.H //N.F'. G7.. 0'.7.G OF'. O /N.F

.FN/NG.7GF' 0'.'N./' 

0 - 7NN7.H GNF?.F'H GF?.F' 0'NFG?F 7G.7GF' FN7/.F' G/G. /NGNF?.F' 0'77&GF' NG FG?F'H /'N/FF /FG'6 /G7FG
./FG'6F' //N.F' 7NN'?G FNF/. FG6N 'G. N?'G.F' FG?F' 7'7' OF? GNF?.F' 0'.7.G 

0-G.7GF' /G/.F' GN/F.. /NN.7.F' /GN>FGF' GNF. H' ''NFH'H (g7H FNGF?G FG FN/NG.7GF' ''67g /6NG.GF' /7
 .?G..GF' 0'?'7F /G'GH 7NG' 

4- F? /NFNG6H /F/. 7.?. N.F' 0'G7F'H 7&'7.F' /?NG.G 'GF'NFG? 7GN./  'G/'?.' FG. 'G.F'/H GNF?.F'
NF/.F 6?.F' 'G6?. ?G F?'G.. /?.'7 /N6>.H //N?.H /.N7F 0'.7.GH 0'NFG?H 0g./G FG/Gg' F G'

.FN/NG.7GF' ?G..GF /.7'FGF'H //N6FGF' 
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     ..FGF' FN7/. OF' G/G. /7G.7G /G>FG /NFG? NG F. �GF'N7F G/ GFNF/. G.N '///G 'G/G .7NF //N.F'H
 G'G.Gg' //'N8 H' OF' 'FG 7'6NH �/77&GF' NG FG?F' GH78 /G'G FN7/.H 6.ط Hg. FG GF0H �N&'GFF'

?. NF?N g //N.F'. FN77 F? 'G/'.7' /G?'6G OF' O?7. /N?'F7 H' /N7'.. 0&6FG /NGNF?.F' 0'77&GF' F
 .NF'7'H 0'''7.g' 7NN7. Hg. FG �GNF?.F' //N. /7'/' NG 'GFG /'G.7N H' N>.FN F. �'G.'..FG FN7/.

 .NGNF?.F' ..FGF' NG /N.7GF' //&'GF' FF/N P6F' FG6F'. 'GGNNF.H 'G6NGF.H �7N7/.F' 

   F G'7/F' /?N.7 G67G. �'N.N.'7.7' '7'N. /?N /NFF.F' /7N/F' 0'.F7.GF 'FGH NGN/'Gg' GNF?.F' //N. H'G '6
 OF' 0'./N '6GH �/N.NFNFG.F' 77?F' 0'.F7.GH NGF?F' //.F'H 7N7.F'H /G7?GF'H GF?F' OF? NF.GF' NGNF?.F'

76.F' /NG.F' /G'G 'GNG 7G'>.. �//6'HH /FG'G.G /N.N.'7.7'H7>F' /&NG.H �HH&7GF' HH'?.F' FG /H7. /N G
 H'G 'GFH �/NGN>F.F' /&N.F'H �/NFNF'FF' 0'?N76.F' /'.N'H �/NGNNF.F'H /NFF.F' /76Fg'H /N7'/g'H /NFGF'H /N/'GF'
 //'H /NGN/'Gg' /NGNF?.F' /NFG?F' N.7FH �P7GGF' H'GF' 7'7 'GG .F'7F'H 7N7/.F' /&NG N6? FG FG

 �'G.g./G FN.7.. /NG'NF' /G7?GF'H /NG'GF' /?'FFF'H /N?'NF' /G'F/F' 'GGN/F 7G'N.. H' P7H76F' FG H'GG
 7NFH �NF.F.7GH P77? NF7H .F7G 7NN7.F'H NFF.F' HN/.F' Hg GF0 �GNF?.F' NG 'N.NFNFG.F' /77'GGH

 �''N6H 7..( .N.FH NF'GG0294 :929) 

 /NFF.F' .G/ H'N/ 7N7/.F' /&NG N6? 7H/:/NGF7F' 0'7'GGF' /NGF.H GNF?.F' NG 

     H'NG gH �7N7/.F' /&NG ''6?' FG //N. 77'F? FG GF 7GN.N 'G O/G OF? N?G'. GNF?. P' /'.F /G.?N
'G. /NH'6F' 7./ NGG /N7N7/.F' /&NGF' HH/. NF'?F' GNF?.F' 0'77&GF.  '.F'> G'?F' GNF?.F' NG 7N7/.F' H'G '0'H

G7'?G OF? /G.?N 'G  /6N'?G /NFG? 7..?N NF'?F' GNF?.F' NG 7N7/.F' H'G �N77/GF' ('.GF'H GF?GF' 'GG/FN
 �GF?F' .NF'7'H 7N/G.F'H //.F' /H7 76FH /. G/G. �G.g7H 0'.7g' FN. /NGNG'FN/H /F?'G.G /NGNN

 0'NFg.' 76FH /. G/G. G'G.Gg'H�GF?F' 7&G NG FG?F' GG/. N.F' (/'.GF'H GNFF' FN7'.HF' 0'7 GNF?.
NF'?F'.  /N?G'.F' 0'NFGF' H' /N/H �OFHg' /.7/F'. N?G'.F' 0'.7g' /GGG H'7..?N //.F'H 7N7/.F' H'G '0'H

 G.'/'/?.7' .7/ FG �O7.g' G&'8NF'H G'GGF' 6?. 'H/&N H' 'G.6.'7' OF? H'G /N?'G..' 0'G>FG 7..?.
G.'G'G.G'H G.'7..H. G7 GF 'GGF' N?G'.F' 0'.7g'H GFH �/6NGG /NFGGH /N7N7/. 0'N'GGH �/N7.6 0'

//6'H /NG'F/H /N?'G..' 0'G'G.G'.  /N76.F' 0'''GGF' /'/?' NG /7N.G /NGG' N?G'.F' 0'.7gF H'G 'GFH
 N?G'.F' 0'.7g' H'FN H' P7H76F' FGG �G?G..G 7NN7. NG G. GG'7N P6F' NGF?F' //.F' NG '6N'H �?G..GFF

 /N'F?F' FGG.Gg'H7NN7.F'H G' G. GNFN P6F' 7N.GF' 7H/F' ?G .7'F.N P6F' 7/FF'..  �GNG'7.'(0299 :522 ) 

     NFH7.GFg' GF?.F' 0'H/' G'/..7' NG'F. F8 NGH FN76?F'H P/'/F' H7FF' NG 7N7/.F' /&NG N6? 7H/ H'
N.'.N' 'G7'6G /.7' F. �/N6'GF' /NF?F' NG GGF' P6F' 7H/F' NG /?N GF /NFF.F'H' NG FNGF?.GF' ?G ' HN7/F

  .GNF?.F' 'GGN8N.H 0'GNF?GF' OF? 

     GGNF? O 'G'6F /.7' FN6F' 7N7/.F' /&NG ''6?' 0'NFH&7G /G?'6G OF' O/' P6F' 7N.GF' NFF.F' G/F.F' ?GH
'GFG 7'N..g' /7F. 0'GNF?GF' G6G FG OF' G7?.F' GGNF? /.7'H �0'GNF?GF' FG G.6F' '6G FG ?G FG'?.F' 

 NG 'GFNF/. OF' HNG/GNH 'GNF' HNG7N N.F' G'/Gg' ?G .7'F.N 'G.FH 77F'. F/.FH F.7F' F6G'.H '6G FN
 /NGF7F' 0'7'GGF' 7NN7.F /N/6F' G.'N./' ?.F 'FG FGH FG6F' ?G H'.7 NG GNNF' 7N7/.F' /&NG N6? /.7'

' FNF/.F FG'6F' NGNF?.F' G'>FF' FG6 0'76'/GF' 0'?'F NG 'GGN8N.HgH �/NN.7.F'H /N.'GNF?GF' GG'/G G.N 
 '6NG.G 7N7/.F' /&NG N6? HNGN O./ 'G.7'.H /?G'.F' F.'/ /NFF.F'H /7GN.GF' 0'F'GGg' FN77 F? g' GF0

.G77.. H'.G NG 'NGN/'G'H 'NGF? 
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   GF0 G7GF NG GF?. '0' g' /NFF.F' G'/..7'. GNF?.F' /GGG FF.N H' N?G'.F' 0'.7gF FGGN gH Hg /NGF.F'  /NFGGF'
 /'//g O 'N7H76 O'7N/GH �/NGNF?.F' /NFG?F' 0g./G FG O 'G'G Og./G /?. 7N7/.F' /&NG ''6?g /G'/.7GF'
 GGFGG. N.F' /NGNF7F' 0'GNFGF'H /NG7?GF' 0'7/FF'H 0'7'GGF' GG.'7G' Hg. FG GG&'/' FN7/. G/G. 7NN>.F'

FG? NGG �/NGN8NF' GG7'H/'. G'NFF' FG G&gGF' 0'FGF' 7G'N. GF0 .F7.N G/ FGH �/F7'N.GH /7G.7G NGF /N
/?G'.F'. /G'/.7GF' /NFGGF' /NGF.F' /G'F/ 76F OF? /?'7. N.F' �/NGF?F' 0'F'GGg'H.  

( /7'7/ /G&. //7F' '6G OGHSahin, 2012: 34 /&NG ''6?g /G'/.7GF' /NFGGF' /NGF.F' /NGG' OF? )
 7NN7. /7H76H 7N7/.F' GF0H �/NGF'?F' 0'7..F'H 0'G'..g' 6?. FG //'G.7g' Hg. FG GGF 'G.G'7.

 /G8gF' 0'F'GGg' 7NGN.H �/?G'.F'. .N7/.F' .G'7. FN?G. FN77 F? /NGF7F' GG.'7'GGH GG.'N'GG /NGF. G/G.
 GF0H �'G?'.6' OF? FG?F'H �/N7N7/.F' GG.'.'N./' /N//. /NGG'H �'G./N. FNF/.F''F.7gF /.H GG. /N/

./N7'/g'H /N//.F'H /N7N7/.F' GG.'7/FH GG.'7'GG /NGF.H GG.'7.. 

:/G.'. 

     O 'NF. 'FF 7G>N G7G0 G. 'G Hg. FG  FG /NGF7F' 0'7'GGFF 'G/NGG'  N.NFNFG.F' 7N7.F' 7G /FH '7N7.
g 'G. FG?F' G/? H' 'GFG'.. ?G..GF' NG /7G Pg FGGN g N.F' /'N/F' .F'N. GF..G FG /N/?F'. 'G7'..7

 OF? 0'?G'.F' /7'.H /NGNF?.F' 0'77&GF' .F>' /'G.?' OF' /G'6g'. '6G �/'7GgF /NGNNF' 0gG'?GF'
0'N.NFNFG.F'  'G7NN7.H /NGF7F' 0'7'GGF' G6GF 7N7/.F' /&NG ''6?' ('7.G' P7H76F' FG F?. 'G //N//F'

 N.F' /NGN/'Gg' /NGNF?.F' /NFG?F' NG 'GGN8N.H' 7..?N P6F'H NFH7.GFg' GF?.F' OF? 7N.G FG6. /G.?. Hg>.7g
 NG /NFF.F' /6G.g'H F&'7NF H'?GF'/NFG?F'  �/GNF?.F'  //N. FG /N6N H' GF'6 FG /NGF7F' /7'GGF' H'F.' H'

 OF' /7'6g' FG /F7NF' G6G NG GFH'F. G. 'G NGH N?G'.F' GNF?.F'/NGG' ?F' G6G NG /NGF7F' /7'GGF'G �/NFG 'G
 F&'7NF' Gg.G' H'/N.NFNFG.F'  'G7NN7. G.N GF 'G 'GNF? FG?F' /NGNG /G7?GH 'GF'F.' /7H76F'. NF?N g

 G.N gG �/NFNGG. /Fg? /NGNF?.F' /NFG?F'H /NGF7F' /7'GGF' FN. /Fg?F' 0' �(NF7GF' FG6F'. 'GFG //'G.7g'H
NGN/'Gg' /NGNF?.F' /NFG?F' NG //N.F' FNF/. GF..G G77 FG 'GF'F.'. g' /FNF?'GF'  G6G NG?F'/NFG  ''6?' FG

 .(g7F'H 7N7/.F' /&NG 

:0'N7N.F' 

9- 6N6?.H /NFF.F' /7N/F' 0'/..7G /.G'NG OF? 0'?G'.F'. 7N7/.F' /&NG ''6?g 7G.7GF' 7NN7.F'H .N7/.F'
./NGN/'Gg' /NGNF?.F' /NFG?F' NG 'GGN8N. H77H /NGF7F' GG.'7'GG 

0- ./NGN/'Gg' /NGNF?.F' /NFG?F' NG /NGF7F' 7/'7GF' GN8N.H //'.' 

0-  'GG'/..7'H 'G/.H 0'GNF?GF'. /F7.GF' 'N'6FF' ?NG.H /NGF7F' /&N.FF /GG'/ /NGN/'G' 0'?N76. /'.N'
.NGF7F' NGN/'Gg' ?G..GF' NG /N7GGF' HNF/F' /N'G/H 

5-  /G67g' /77'GG OF? 7N7/.F' /&NG ''6?' ?N.6. 'G.'/'.' F.' FG GG.'76'/GH GG/N/.F /NGF7F'
 GG.'?G'. ?F'NG H' /N7.6F' GG?F'NG Hg. FG (g7FF GF6GH FN7.f' 7N7/.F' /&NG ''6?g

 ./NGF?F' GGG'7F'H 
 

:?.'7GF' 

:/N.7?F' ?.'7GF' :gH' 
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- ( ..N7> P7.G /NG/G /G/' �GNG'7.'0299 ?F'NF' :7N7/.F' /&NG ''6?' 'N'6F 6?. .) /?. F.F.7GF'H
 /7N/25 G.&G .7N'FN7  /7N/05  /NN.7.F' 0'7'7/F' /G?G :/7G'FF' �77G NG GNF?.F' F.F.7GH 7N'FN-./?G' 

 �/7G'FF'501 -.5 

-  /G/G /G/G �PH/./'GF' /.?P( .0294 /NGF7F' 7/'7GF' G'/..7' 0'7'GG /NGF.F /7.FG N.N7/. .G'F7. .)
' /?G'.. 7N7/.F' /&NG ''6?' O/F /NGNF?.F' 8'7>g' NG /F'. GFGFFGH /N//.F'H GG.'.'N./' F'/N.N7/.: 

 GFGF' /?G'. FG GN?/G //.F.G ./F'./ �? �/N.7.F'959 �04 59  

-  �7G'? /.N/. �H'G/? F.G'6F' /.?N �/G/G F7/ 'FN/ �7'7FH /G/G NG'7 �N7FGF' /.?/( .0292 .)
 7N7/.F' /&NG ''6?' 7'H/'F.G .0'?G'.F'./ '�? �/G7?GF'H /''7FF024 020 -.02 

- ( ./G/G P/G/ �7'7N.F'0209 NG 77G NG PNF'/F' GNF?.F' (g7F FN76?F'H P/'/F' H7FF' 0'7'GG .)
 .G ./NN.7.F' /F.GF' ./N.7.F' /NFG :0'GN7 /?G'. �NGF7F' 77?F'99 ? �19 �905-992 

-( ./NN? ''N6 �N7NF7?F'H /G/G /?7 �7..0294F' GF?.F' .) N?G'.F' 7N7/.F' NG //N.F' H'G6H .N6G
 ? .F.'. /?G'. /N.7.F' /NFG /F.G .)/N7>F /7'7/(99 �950-999 

- ( ./?7 NF? �N.7/F'0290 7>F /G.H FG FN76?F'H P/'/F' H7FF' GF?G 0'7'GGF /N7N.6. /7'7/ .)
 ? .''7F6 /?G'. /F.G �/N/N?7F' /N.7?F' /GFGGF' NG FNGF?GF'9 �99-59 

- /F' �FNF. NF? H'G. �H'6GH'/G7H( .N/.G H'FG �0202 G&'8HH FGGF /'/?gF /G8gF' 0'7'GGF' .)
'G.NGF. 0'.F7.GH /?.'7F' /N?'F7F' /7N/F' /.G'NGF F.F.7GF':  /N(7F.GF' .//7.FG/ �0 �/NN.7.F'22 9 -

.941 G 

-  �/NG7 �N/'6F'N/N F.H( ./N/'F �0290/G'F/ .N77. NG 0'?G'.F' 7H/ .) /N.7?F' /&N.F' NG 0'GNF?GF': 

 7'..G N.'. /?G'. /F'/ /7'7/'G?' ./.'F?H  NG FG'G.F'H ?G..GF'H /GNG/F' :HH76?F'H /F'/F' 7G.&GF'
� 0 �/N.7?F' /NG7?GF' 0'?G..GF' ''F.0  HNFGF'H /G'F/F' /7'8H ://H/F'�/'7.F'H  77FN.7?F' /'/.g'H 

 �)GF?'( 0'GNF?GF'H 0'..GGFF9990 -.902 

- ( ./G/G OFG �NF'7G6F'0292 /7NGg' /?G'.. 7N7/.F' /&NG ''6?g /NFH7.GFg' /NFGGF' /NGF.F' ?F'H .)
 .F. G7NFG/7F' /.?F  .G ./NN.7.F' /F.GF' ./N.7.F' /NFG :0'GN7 /?G'. �NGF7F' 77?F' 0'N7?G 'N6 NG

54 ? �54 �494-442 

-  �GNG'7.' /G/G �H'GNF7/FN7/H/G /7NG' �( ./G0291 .N7/.F' OF? /G&'F /N.N7/. /GN>FG ''F. .)
 GNF?.F' NGF?G O/F /N.'6F' /''GGF'H NFH7.GFg' 7N7/.F' 0'7'GG /NGF. NG 'G7/'H N6'7.Gg'F'F.GF' .P7'../ 

�.G �7NN7.F'H .N7/.F' /N/.F /N.7?F'0 �?2 15 -.904  

- ( /'7G' �/N.?0290.F' /&NG ''6?' ''/' //N. GNNF. .) /7/FGF' /NFG NG 7N7/-/?G'.  FG6 F.'.76&G P
6NGF.F'H طN7..F' .G .F.'. /?G'. /F.G �09? �0 �922-912 

- ( /6'7 F. GFF''/.? .F. FG' �.NFGF'0200 O/F /NGF7F' 0'7'GGF' /NGF. NG NFH7.GFg' GNF?.F' 7H/" .)
 /NFG /F.G".6N6?F'/.? F. G'77 7NGg' /?G'.. 7N7/.F' /&NG ''6?'�.G/N.7.F'00 ?909 �20 - .92 
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- ( ./G/G FN/F' 7NF �7'7F0209 7N7/.F' /&NG ''6?g /NFGGF' /NGF.F' F.F.7G G'76.7' 0'GNN7'FN7 .)
 /NN.7.F' 0'7'7/FF /NGg7g' /?G'.F' /F.G �/?.'7F' /N?'F7F' /7N/F' 0'.F7.G 'N6 NG /N.7?F' 0'?G'.F' NG

.G �/N7GFF'H01  �?2 �504-524 

- GF( ./N7N/ �P7'0200 (7'.. :NF'?F' GNF?.F' 0'77&G NG /NFF.F' 0'7'GGF' 7NN7.H /NGF7F' /NGg' N/G .)
F.G ./N.7?/ �.G �//'.F'94 �?4 990 - .900 

:/N.F.g' ?.'7GF' :'NF'/ 
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:/7'7/F' 7.FG 
 NG /..FGF' 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' .G'7.H 0'NFG? FG //'G.7g' OF' /7'7/F' .G/G

 ///.GF' /GFGGF'- 7GH7 /Fg 7'NG'. /NGN/'G'H' O.0NGF'-�  7NN7.F //7.FGF' 0'''7.g' GN/F.F OgN7H GF0H
' 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' /NFG? /7'7/F' .G/..7' �G/GF' '6G FNF/.FH .UG'? FG6. /..FGF

./7'..GF' /G76F' /?G'. ?FNG OF? /7GN.GF' /F/g'H F&'/NF' FNF/.H ?G.. GF0H �NF&'/NF' NG7NF' .GFGF' 
 'GG'/G'H �'G.F'77H /G76F' /?G'. /N(7 :NG �/7N&7 7H'/G FGH /..FGF' 0'G76F' 0'?G'. HH'F. G. /FH

N.N.'7.7g' �.&'.FF' FG /?NG.G OF' /7'7/F' .F7N.H �GNNF.F'H /G'76F'H �'GNG .N7/.F'H GNF?.F' .G'7.H �/
 NGH �0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 7NN7.F //7.FG 0'''7.' /&NG OF? 'GG>?G />'N7 .G.H

F7NF' /'7.Fg' G?/ NG /NGG' 'GFH �/NF'7N7.F' /7..F' FG //'G.7g' G.H' 'O/N//.0'G76F' ''/' /NGF.H �N 
 G6G GG' FGH .'G.N.'.F' //'N8H /G76F' ''/' FN7/. F.' FG 'GNG /FG'?F' /N76.F' ONFF' /NGF.H �/NF7NF'

 FG6. 0'G76F' 0'?G'.F /N7NN7.F' 0'''7.g'H' :UG'?  'G7'G/.7'H 'G.NF'6NG FG ' O'6. /G76 FG 7 TU7..
NN7. G.NH �/..FGF' /G76F' /?G'. ''6F' NG �0'&GF' ?NG.F /?NF.GF' /NGNF?.F' .G'7.F' /FG. GNF?.F' /NFG? 7

 /NGF? /.7/ OF? HN7/F' NG HN.>'7F' H' �'GNG FG?F' NG HN.>'7F' H' �/7 TU7&GF' /G76F' NG HNFG'?F' ''N7
�H'.GF' NG /77..G  TU7&GF' /G76F' NG FNFG'?FF N7'7' FG6. .N7/.F' GN/F.. .N7/.F' /NFG? 7NN7. G.NH7 /

�/?G'.FF ./G76F' NG FG?F' NG FN.>'7FF N&6. FG6. GGN/F. G.N FN/ NG 
 0'GFGF':/N/'.GGF' '?G'.0  0'G76F'–  0'G76F' 0'NGN/'G'–  .N7/.F'H GNF?.F' .G'7.– G'. /NGN/'G' 7'N

.7GH7 /Fg 
Research Abstract:  

     This research aimed at benefiting from the Education and Training processes 

and programs adopted in producing corporate universities in the United 

Kingdoms, taking Jaguar Land Rover Learning Academy as a model, with the 

purpose of discovering the proposed measures recommended for the 

development of education and training in producing corporate universities in 

general. In order to achieve such purpose, the research adopted descriptive 

documentary approach for the collection and analyses of documents and 

evidences available at the website of the selected corporate university. 

Moreover, producing corporate universities were addressed in accordance 

with some core axes, including: the vision and mission of the corporate university, 

its strategic goals, the education and training programs adopted therein, and 

partnership and evaluation practices. Accordingly, the research concluded many 

results, which were formulated in the form of proposed measures for the 
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development of education and training provided in corporate universities, which 

could be considered as the benefits of the British experience having a significance 

in supporting the national economy, developing the performance of national 

corporates and enhancing the manpower working in such corporates in order to 

improve their performance and increase their productivity. In general, the most 

important developmental measures include: allocating a part of the financial 

statement and investment by each corporate for the establishment of the 

university affiliated to the producing corporation; developing educational 

processes through granting various educational programs for all categories, 

including workers of the establishing corporate, those wishing to work therein, or 

those wishing to acquire a specialized scientific degree in the field; and developing 

the training practices through providing training basically for the employees 

working in the corporates instituted the university, and partially for those wishing 

to work in the corporation. 

Keywords: Corporate Universities – Corporate Academies – Education and 

Training Programs – Jaguar Land Rover Learning Academy.  

1-/G/FG :'G.FG6GH /7'7/F' 
 O//G'. FG?.H �'G.'NNFH' NG G?6.H GNF?.F'. 'O>F'. ' OG'G.G' ''N7 // OF? /NG'FF'H /G/F.GF' HH/F' NTFNS.

'.'N./g O/N.F. /N. GNF?. OF? HN7/FF 'GNF7'NG ?NG.F /&G'G.GH /?NF.G 77G 7NGN. OF?0  77?F'
 FG6. 6G.7. N.F' /NNN/F' 'GGS>SF FN7/. F.' FG 'G/'7.F'. 6GF. NGF /G.F' FG 'O/N6G H6..H �G.'.F7.GH

.'GFFFH 'GNF..H /G7?GF' OF? N7'7' 

 FNF/. 0'G76F' GF.. 7NFG GFg �HH/F' /'7.Fg /N/'7.Fg' 0'&6FGF' GG' //' /..FGF' 0'G76F' /?.H
 �/FH/FF P/'7.Fg' NGFF' F&'7NF'H H77F' /G'G. 'GG?/.H 0'G76F'. G'G.Gg' OF' O?7. /G'G HH/F' H'G '6F

./G7?GF' OF? /G&'F //N// G>F NTUF..F 'G?G/.H 
0'G76F'H 0'G>FGF' .F>' /N'/.F' NG .RG..' /FH–  /NGNG//7'.H-OF'  FNFG'?F' .N7/. /NFG? G?/

7/.F' /NFG? U/R?S. /N/ �GGF FG?F' FG'G' NG 'GN/F FG GGF?.H 'GN/F FNFG'?F' 0'7'GG /NGF.F /7N&7F' /FN7NF' .N
 /N.'.F' //'N6FH /NF'?F' 0'7'GGF' PH0�/G>FGF'  7'7'. g' ' O6NG.GH 'ّ克N?F'H HNGN H' FGGN g .N7/.F' H' 7N>

( /GF..GF' G.G'7.H GNF?.F' OF' /GF..GF' 0'G>FGF' /.'/ .F'G '6F �GNF? OF.SN P7>FH NG7?GAshcroft, 

2013, pp.5-6.) 

        7NG8 NG 'O..7 GF0 H'G 'O?G .N7/.F'H GNF?.F' OF' /GF..GF' 0'G76F'H 0'G>FGF' /.'/ 7'7' NGH
 FG /N/NFF.F' 0'?G'.F' G7GN. 'GH 0'G76F' G'/G' FN. /N.G /N.H OF' /G'6' �/..FGF' 0'G76F' 0'?G'.

'G76F' 0'?G'. .G7S? GF6F �/N.N7/.H /NGNF?. .G'7. /N.GF' /7 G/G. NF'?F' GNF?.F' G?/F 0'77&G 'GF'. 0
 /N/NFF.F' 0'?G'.F' 'G7GN. g .N7/.F' FG /FN?G /N?NF OF' 0'./. /G76 FG Hg �0'G76F' O/F /N.N7/.F'

(Crocco and Cseh, 2017, p.21.) 
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      H GF.' FG .R& T6FS' P6F' 7H/F'. GNF. 0'G76F' 0'?G'. ./.7' �GF0 OF? O''F.H P7>FF' .F'.F' .G/ NG
 0'G76F' 0'?G'. F?.N 'G '6GH �G.'0 .FNF' NG .N7/.F'H GNF?.F' OF? 6NG7.F' P' �NFN.7.F' .F'.F' NG
 FG 7/G' .N7/.F' /NFG? NG /NFN.7.F' .F'N.F' OF? 6G7. 'GF' 0' �/N/NFF.F' 0'?G'.F' F? 'N6F' 6?. /GF..G

 .F'N.F'NG .N7/.F' OF? 6G7. 'GG �/N7>FF'  .F'N.F' OF? 6G7.H �/NG7?G 77' OF' 'O/'F.7' /GF..GF' 'G.G'7.
( /7 TU7&GF' /G76F' G'/G' FNF/.F /G _.NG /N/.7 0'?G'. 'GFg .N7/.F' '6GF /NF?GF' /NGGg' 0'0Baporikar, 

2015, p.31.) 

      /F77G G'/..7'H �/GFGFF NG7/F' OF?GF'. /NFNF/ 0'?G'. .7NF 0'G76F' 0'?G'. H' N "/?G'." G/G
 /N.N.'7.7' /'/' F? /7'.? 0'G76F' 0'?G'. H'G H'G?g' /N/'F FGH �GNF?.F'H GF?.F' /GNF OF? /NG'.F' OF'
 P6F' /G76F' F.'/ G_>FGF' 7N7.GF' .N7/.F' 6G'7G H'G6' FG FG6H �'GG'/G' FNF/. NG /G76F' //?'7GF

 _.NG ///G 77.. NG .N7/.F'H GNF?.F' 7NGN.. G.GN6F' 7'6F. 7..طGH �'GNG FNFG'?F' OF' 7'7g' NG G /G7
( /N.N.'7.7g' 'GG'/G'HNewell, 2013, p.39, pp.18-19.) 

 /NGN/'Gg' 7'7Hg' FG GNF?.F' /NFH&7G GNG .FF.F' ' O77'?G 'ّ克NGNF?. 'O7GF 0'G76F' 0'?G'. U/R?S. �GF6.H
 OF? GNFN GF'. طGFF' '6G 6NG.NH �H'G?g' ?'7F OF' �/FG'?F' ONFF' 0'7'GG 7NN7.F /'N/F' O/G GNF?.F' '/.G

 /NGF'?F'H �/NGNFFg'H �/NF/GF' HN7F' NG 0'G76FF /F'GG FNG'.F 'G7GF /G76F' 7'6F H'.G FGH .G'FGF' HNG.H
(Gould, 2005, p.519.) 

 N.F' FG?F' FG'G' NG .N7/.F' /7GG FG 77'?GF' GF'?F' NG 0'G76F' 0'?G'. 7N7. ''.H07N7. 
 .N7/.. GNF. 0'G76F' F.'/ .N7/.FF 6G'7G ''6F' /7GG OF'�H'G?F'  7N> 6G'7GF' GF. FG? H' /. SH 'GFH

 ./6'H �0'G76F' GF. H'G?H NG8NG .N7/. OF? FG?. 0'G76F' F.'/ .N7/.FF G'7F' ''6F' G. �GG/ SG
 76'.G FG6. /?.'. 0'G76 0'?G'. /.'/G. G'7Fg' GF.�0'G76FF 7N7. O./0'?G'. ''6Fg /7GGF' 0 

( FF.7G H'NG 'GF /FF.7G 0'G76Lytovchenko, 2016, p.36.) 

 /NGN7Gg' ///.GF' 0'NgNF' FG 0'G76F' 0'?G'. 076.F' �N6'GF' H7FF' 0'NFN?7. 7.'H' Hg.H
 NG O7.' H'/F.H ///.GF' /GFGGF' OF'�'.H7H' F NTUF... 76'.G FG6. ///.GF' /GFGGF' G _.N. H'GH. طG 0'?G'

 0'G76F' G?/ 0'NF& O//'G�'G/'7.F'  0'7..F'. /F'?.7g'H 7'.F'H NGNG/F' FNRNN.7GF' OF? NF..F' '6G H'GH
( HH/F' NG /?'F7F' H'.7 FG H' /N/NFF.F' 0'?G'.F' FG ''N7 �0'?G'.F' GF. ''/' 7NN7.F /GF..GF'Tong, 

2018, p.20.) 

FG 7GH7 /Fg 7'NG'. /NGN/'G' U/R?S.H  //'// FG G>7F' OF? ///.GF' /GFGGF' NG 0'G76F' 0'?G'. GG'
 F.' FG O/G'G 'GFG 0/'G.7'H 0'G76F' 0'?G'. H'.G NG //.'FF' 0'7..F' FG /N/?F' NTUF..F .?7 /FG �'G.'6F

( FG'G.GH NF'/G 0'G76 0'?G'. طGF ''6F'Jaguar Land Rover Learning Academy (JLR), 

2020-a.) 

FHf' NGH G?6 F8 NG /7'.H �/7G'GF' /NF/GF' /F'G?F' GN8N. OF' //FG /.'/ G'FG H'G �/7N.g' /
 /NGF.F' 0'.'N./'. ''GNF'H FG?F' HN7 0'.F7.GF N?G'.F'H NF'?F' GNF?.F' /GN>FG /.'..7'.Fg'�/N/'7  .G'N.F

 HH/ NG /// P6F' N?'F7F' 7N7.F'�GF'?F' .G FN.N7. F? //.F' ?G/ P6F' 7Gg' O7N7. GG/'/?' G. FN6NG '
./GF..GF' 0'G76F' 0'.'N./'. 7..طN H' /. g P6F'H N?'F7F' FG?F' HN7. H'/.FgF 

 7H/ FG 'GF 'GF /..FGF' 0'G76F' 0'?G'. 00NGF FN.7. /NGG'. N7N. 0'7'7/ G'FG H' OF' /G'6g'.
/ NG 'G7H/ GF6GH �0'G76F' NG P76.F' H'GF' 7'7 NG 7'G/.7g' NG GGG GF0 NGH �.N7/.F' /NFG? G?

( /7'7/ .&'.F /G&.Baporikar, 2015 'GF H' /N/ �0'G76F' 0'?G'. طGFF 0'G76F' NTUF.. /NGG' OF? )
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 �GNF?.F' NG 7'G/.7g' FG //'G.7' O7F' OF? HN7/F'H �/G76F' NG FNFG'?FF .N7/.F' GN>F. NG /7N.G /NGG'
 NG FNFG'?FF NGN>F.F' 'gNF' /G'F/ G?/H GG/'/?'H GG.N7/.. GG.'G76 G'G.G' 7/F. HH7?6N 'GFN/ /G76F' GF.

( FN7G'FGF' G'G' /7 TU7&GF' /G76FF /N7G'F.F' /7/FF' OF? 8'G/F' GF6GH �GG.NGF.Hpp.31, 40.) 

( GN6.H NGH7G /7'7/ .&'.F 7G>.HCrocco and Cseh, 2017 P/&N 0'G76F' 0'?G'. طGF H' )
 NG ' ّ克GGGH ' O/6'H ' O7H/ 0'G76F' NG FNFG'?FF /N76.F' /7'NGF' /NGF. /N6FG /GGGF' 'N'6FF' 6?. /.F'?G

 0'?G'.F /7 TU7&GF'�0'G76F'  O/G GF?.F'H 7'.GF' GNF?. G?/ /N6F /.F'?GH�/'N/F' . /N6F GF6G .TF'?S.H /NGF
( 0'G76FF /N7'/g' 0'/'NFF'p.17.) 

( /7'7/ .&'.F /G&. 'GGAntonelli, Cappiello, & Pedrini, 2013 0'G76F' 0'?G'. H' OF? )
 OF? ?GFF'. /N?N 'G GGGN?/.H GGF /GF..GF' 0'7'GGF' FFFH �P76.F' H'GF' 7'7 /NGF. G?/ NG /7N.G /NGG' 'GF
 /77&GF' 0'G76F' O/F NG7?GF' 7'G..g' G?/ NG /6'H 7H/ 'GF 0'?G'.F' GF. H' 'GG �/7 TU7&GF' 0'G76F'

?F' F7'H' G?/ Hg. FG ' O/'/F' F/GN 'G �.FNF' 0'0 NG GNF?.F'H /'7.Fg'. /Fg?F' 0'0 0'G.F' FN. 0'Fg
( 'GNG 0'G76F' 0'?G'. ''6F' /7H76. /GF..GF' 0'G76F' OF? ' O/6'Hp.40.) 

:/NF'.F' /F&7g' OF? /.'.gF O?7. /7'7/F' H'G G67? F.7 'G 'N6 NGH 

9- G 0'G76F' 0'?G'.. /7..7GF' /N7>FF' 77g' 'G GF'?F' N�77'?GF'  

0-  NG /..FGF' 0'G76F' 0'?G'.F 7N&7 00NGFG 7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' ?F'H 'G
 /GFGGF'�///.GF' 

0-  0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 7NN7.F //7.FGF' 0'''7.g' 'G/G7. /..FGF' 6 NG /G'? 'N
 ///.GF' /GFGGF' /7..7'NG'. /NGN/'G'H �' O.0NGF' 7GH7/Fg 

3-G'/G' :/7'7/F' 
 /NGN/'G' /7.. FG //'G.7g'. 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 7NN7. OF' /NF'/F' /7'7/F' G/G.

:OF' /7'7/F' O?7. 'GG �///.GF' /GFGGF' NG 7GH7 /Fg 7'NG'. 

9- G76F' 0'?G'. NG .N7/.F'H GNF?.F'. /7..7GF' /N7>FF' 77g' OF? G7?.F'7'?GF' GF'?F' NG 0'.7 

0-  0'G76F' 0'?G'.F 7N&7 00NGFG 7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' ?F'H OF? GNFNF'
 /GFGGF' NG /..FGF'//'G.7g'H ///.GF' .'GFG 

0-  /G7. 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 7NN7.F //7.FGF' 0'''7.g' OF' HN7NF'G /G'?N  'N6
GFGGF' /7.. ///.GF' /7'NG'. /NGN/'G'H .' O.0NGF' 7GH7/Fg 

2-/NGG' :/7'7/F' 
9- FF7F.  G.N.F' /NGG' OF' /G'6' �H'.GF' NG /F.'7F' 0'N./g'H 0'7'7/F' FG /N/?F' 0'N7N. FG /7'7/F'

/N/'7.Fg' 0'NN.7GF' OF? /NFNF/ //'G.7g 'GFNN/.F 0'F'GG' FG 0'?G'.F' GGFG. 'G FG FG //'G.7g' N/F 
./GF..GF' 

3- GNF.  /'/.g' /7/FH ?N6NGF' //'//F ' O7>F �0'G76F' 0'?G'. ?N6NG. N?NF' ?G7. /NF'/F' /7'7/F'
.GNG /NF/GF'H /N.7?F' 

2-   0'''7.' /7'7/F' G/F.FG //7.FG  0'?G'.. .N7/.F'H GNF?.F' 7NN7.F 7'7FF' N?F'7 //'G' 'GF'6
 NG H'GG P' NG 0'G76F'.GF'?F' 

4-/H// /7'7/F': 
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1-/H//F' :/N?N6NGF' 

 0'G76F' 0'?G'. /N(7( 0'G76F' 0'?G'. NG /7N&7 7H'/G HH'F. OF? /7'7/F' 77.F..F'77H�'G 
 'GG'/G'H�/N.N.'7.7g' .)GNNF.F'H �/G'76F'H �.N7/.F'H GNF?.F'H 

3-/H//F' :/NF'GGF' 

    Fg ///.GF' /GFGGF' /7.. 7'N..' NG ..7F' /NF'/F' /7'7/F' ? T.7S.G ?N77F' 0'G76F' 0'?G'. NGFH 7'6. N
 �/NGN7Gg' ///.GF' 0'NgNF' FG 'GGH/F /?. 0'NFN?7.F' 7.'H' NG O/7'. ///.GF' /GFGGF'H O/G'? '.H7H'
 F.'/ /N7'/g' 0'NF'GGg' 7NN7. NG /.>7F'. 'O?NG/G H'G '.H7H' NG 0'G76F' 0'?G'. NGF H' OF' /G'6g'.

( 0'G76F'Ryan, et al., 2015.) 

     /?G7F' 0'0 0'?G'.F' FG U/R?S. /N/ �/..FG /G76 /?G'.G 7GH7 /Fg 7'NG'. /NGN/'G' 7'N..' G. /FH
:/NF'.F' 0'> T UN7GFF GF'?F' NG 0'7'N7F' ?NF7. NG /NGF'?F' 0'G76F' F&'H' FG /NGF'? /G76 'G.'6F' N.F' /NF'?F' 

'- GG /6NG GF0 FG .F?. N.F' /NGN/'Gg' /'6F //'// 'GF' /N/ FG /NGN/'Gg' GF. FG'G. NG F/G.. 'ّ克/. /G
 'O/N/. ' O.0NGF 'G7'7' OF? .RFR.H �0'G76F' 0'?G'.F /GF..GF' 0'7..F' FG 7N.G FG6. 0/'G.7' /F

( /G'G /NGF'?F' 0'7N>.F' .G'NN OgG'G.GJLR Academy, 2020-a.) 
(-  'GG/F. N.F' /N.N7/.F'H /NGNF?.F' .G'7.F' 6_NG.'Gg'�/NGN/ . F.F .G'7. FN. 'G .G'7.F' GF. ?NF.H �/N?G'

 'NF?F' 0'7'7/FF .G'7.H �/N?G'. .G'7.H(JLR Academy, 2020-d). 

 0-/NGF'?  FG6. /G'76F' GF. 0g'.G /_/?.H /NGF'?F' 'G.'G'76 ?_7N. /N/ FG 7GH7 /Fg 7'NG'. /NGN/'G'
( QG'F.GH 7N.GJLR Academy, 2020-m.) 

5-0'/F77G :/7'7/F' 

0'G76F' 0'?G'.:(Corporate Universities CU)  

 0'?G'. /F77G /7'7/F' G6G HH'F..�0'G76F'  /N.7.FF /HH FN7. G.?G G _7? /FH(The Greenwood 

Dictionary of Education)  FG /?7'H /?NG.G G TU/FN .N7/. G7F H' 6G7G :'GF'. 0'G76F' 0'?G'.
' NG8NGF /NGNF?.F' .G'7.F' G'/Gg' ?G .N7/.F'H GNF?.F' FG'N. H'G6 OF' /?G'.F' G/G.H �/G76F

 �7NN7.F'H NGFF'H NGN>F.F' 7NN>.F' FF/.N O./ 0'G76FF /N.N.'7.7g'6F' 0'?G'. 6?. G TU/F. 'GG .G'7. 0'G7
 N?G'.F' G7/F'. GN.6 FG7G 'GFH �'G&gG?H /G76F' P/7NGF /NGNF?.(Collins & O, Brien, 2011, p.81). 

/7'7/F' ?6.H  /N.N7/.H /NGNF?. 0'77&G NG" :NF'.F' N/FF' OF? 0'G76F' 0'?G'.F 'ّ克N&'7.' 'OGN7?.
 ''/' 7NN7. NG /NGS. /N.N7/. /NFN.7. 7'GFg 'GFNN/.H 'GNG GF?.F' 0'NFG? G?/ F.' FG 0'G76F' 'G&6F.

 FG? H'.G ?G /FG'N.G HNG.H /7 TU7&GF' 0'G76F'�/G76F' F. /G.?.H /F'77H /N(7 OF? 0'?G'.F' G
�FNR./6'H  /GF..GF' GNG'GGF'H FG'N.N .N7/.H GNF?. G'>F Hg. FG 'GNF' HN7NFF O?7. ////G G'/G' 'GFH

."/G7?GF' /'7.F'. /7..7GF' 

6-.GFG :'G.'N7.H /7'7/F' 

G //'G.7gF /NGF'?F' 0'7..F' ?F'H FNF/.H G7H OF? 6G.7N P6F' ?N6NGF' /?N.7F ' O7>FF NG 'G
 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' /NFG? 7NN7.�/..FGF' 7NF' .GFGF' OF? /G.?. /NF'/F' /7'7/F' H'G NG

 0'FN.7.H /N7>F (/'.G 7g..7' G/G. 0'N./g'H F&'/NF' FNF/. OF? FG?N P6F' NF&'/NF'FG?�/N  P6F'H
( G'7?F' GG TU7?N0222'.' /'7N 'G/F? F_.7N P6F' :GF'. )G /77'?GF' 7/'7GF' Hg. FG 76'/F' F? H'&7 /.
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 7( O/NNF'/ G' .F'G O/N7'7'020 /F/g'H F&'/NF' FNF/. OF? /NF'/F' /7'7/F' 0/G.?' �GF0 'N6 NGH .)
 �//7.FGF' /N7NN7.F' 0'''7.g' 7g..7' G.N 'GFg. FG N.F' /7'..GF' /G76F' GF. ?FNG OF? /7GN.GF'

 GNF?HG6G H'G . /7'7/F':/NF'.F' 0'N7.F' FGH 7N7 

'. .77'?GF' GF'?F' NG 0'G76F' 0'?G'. NG /N7>FF' 77g' OF? G7?.F' 

(.  //'G.7g'H ///.GF' /GFGGF' NG 7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' ?F'H OF? GNFNF'G.'GF  

 . 0./NF'/F' /7'7/FF //7.FGF' /N7NN7.F' 0'''7.g' OF' F7N.F' 

 . /FGGNH ./NF'.F' /7N&7F' 7H'/GF' 87? Hg. FG /F.'7F' 0'N7.F' FG /N7. FG HH'F. 

7-0'7'7/F' :/F.'7F' 

 P7gN7H N>'6N.7'.H N77N. O7.'(Guerci, Bartezzaghi and Solari, 2010)  /7'7/
H'NF?."//F7GF' ('/7g /F.7G FNF/. :/NF'7Ng' 0'G76F' 0'?G'. NG .N7/.F' GNNF." : . G/G.FNF/ 

 /7'7/F' .G/..7'H �.N7/.F' GNNF. NG )/NF?GF' G'77g'( //F7GF' ('/7' OF? G&'FF' GNNF.F' (NF7' FN.7.
 HN//'.F' G'F 'GG � /7'7/FF .GFGG .N7/.F' GNNF. (NF7' OF? 6NG7.F' ?G /F'/F' /7'7/ (NF7'. N?NFF' .GFGF'

H&7G ?G /N7.6F' 0g.'FGF' Hg. FG /7'7/F' 0'F'N. ?NG... 0'''FF GF6GH �0'G76F' G6G NG .N7/.F' NF
 /7'.F' 0'/F.7GF'H 7N7'F.F' OF? ?g7g'H �)//F7GF' ('/7'( /NF?GF' G'77g' O/F FNFH&7GF' 6?. ?G

( OF? /7'7/F' /FN? .FG.6'H �/G7'6GF' 0'G76F' NG .N7/.F'.2 .N7/.F // RG.?G 6G'7G 'GF /NF'7N' 0'G76 )
 .N7/.F' HNGNH �FNG8NGF' 'N.NFNFG.H /F'7F' 0g'.G NG FG?. 0'G76F' G6G .F'GH �G_>FG .GFGF 'OFGH

 0'?G'.F GNNF.F' /G>F' H' .&'.FF' 87.' FGH ./NG77GF' 0'G/.F'H 0'.H76GF'H /N6>g'H 0'GNF?GF'
GF' OF? .&'.FF' 0/G' 'GG �//F7GF' ('/7'H FG?F' 0'.'N./' 7N>.F 'OFGH /7N>.G 'GF'. 6NG.. 0'G76F' ? OF

 OF? GF' g' �GNNF.F' /NFG? NG /NF?GF' G'77g' /G'G /G7'6 SG /NGG' OF? 0/G' /N7>FF' .&'.FF' H' FG G>7F'
./GN?6 GNNF.F' /NFG? NG G'77g' G6G /G7'6 SG H' /.F NFN.7.F' NFG?F' ON.7GF' 

      FNHNNF /7'7/ .FH'/H(Newell, 2013) H'NF?. :.N7/.F'H 0'G76F' 0'?G'." : FG /&'?F'
"7'G/.7g'  'ّ克NG7'? GG7'..7' H' GG.G7'6GH FNFG'?F' 0'7'GG //'N8 NG 0'G76F' 0'?G'. 7/' OF? G7?.F'

 /F _.7 SG 0'F'N. OF? 0/G.?' 'GF' /N/ �/77'/FF .GFGG NF&'/NF' NG7NF' .GFGF' /7'7/F' .G/..7'H �/G76F'.
6G NG .G7'6 /FG �/G7'6GF' 0'G76F' 0g.7H 7.'G/ NG( HN/g/ /7'7/F' G02 GNF. /NGN7G' /G76 )

 NG /F.7GF' 0'G76F' 0'?G'. (NF7'. 'GNG8NG .N7/..(Dow) N.F' /7N.GF' 0'G76F' FN.7.F 76&G NGH �
 GN7.'.7G (NF7' /7'7/F' .?..' 'GG �0'G76F' 0'?G'. (NF7'. 'GNG8NG .N7/.. GNF.(Kirkpatrick) 

F' .F7N.H �0'G76F' 0'?G'. GNNF. NG .N7/.F' NG 7'G/.7g' H' 'GGG' FG �.&'.FF' FG /?NG.G OF' /7'7/
 FGH FN7G'FGF' /NFH HN7F' 0'.FF. F/G /7N/G FG'N?. 7./ .7..طF' /NFG? Hg GF0H �/.7F' NG'7 NG 7/&N g
F?.F'H .N7/.F' OF? /G.?. N.F' FNFG'?F' 0'7'GG OF? //6'H /7N7. /G.?. N.F' //N.F' 77'F?F' G6G FN.N G

.FG?F' H'GG NG 

     ( P7/6F' /?'H0294 /7'7/ )G 0'77&GF'H 0'?G'.F' FN. /G'76F' FN?G.F F./GG 0'G76F' 0'?G'."
/N/N?7F' /N.7?F' /GFGGF' NG /N.'.Fg'�"  NG 0'G76F' /?G'. FN.7. G'G7' O/G OF? G7?.F' OF' .G/GH

 NG /N.'.Fg' 0'77&GF'H /NGNG/F' 0'?G'.FF /&'NG FNF/.G'76F' FN?G. F.' FG /N/N?7F' /N.7?F' /GFGGF' /
 NG7NF' .GFGF' G/..7'H �'GFN.7. 0'FN?GH 'G.'.F7.G /N//.H �/N.'.Fg' 0'77&GF'H /NGNG/F' 0'?G'.F' FN.
 /&NG ''6?' ?NG. FG /7'7/F' ?G..G H _NRG. /FH �/7'7/FF /'/'G /F'..7g'. H'?.7'H �/7'7/FF .GFGG N/7GF'

NG 7N7/.F'  NG 7N7/.F' /&NG ''6?' ?NG.H �/7/FGF'H H'G?g' /7'/'H GNF?F' 0'NFG FG /N?7 GFGF' /?G'.



- 229 - 

 

 .F_7N. /FH ./7/FGF'H /N7'/g' GNF?F'H /'7.Fg'H GNF?F' 0'NFG FG /NGg7g' /N?7 F. /G/G G'Gg' /?G'.
'?G'.F' FN. /G'76F' FN?G. H' 'GGG' FG �.&'.FF' FG /N/?F' OF' /7'7/F' /N.'.Fg' 0'77&GF'H /NGNG/F' 0

 0'?G'.F' NG //N/. .G'7. /'..G' OF? /?'7N7H �?G..GF'H /NGF.F' ?G NFNF/ F7'N. OF? 0'?G'.F' F?.N7
./G8gF' 0'N'GGF' GG.'7G'H //.F' FNG8NGF' /&NG. OF? FG?N7H �/N.'.Fg' 0'77&GF' 0'.'N./g 'OFGH 

     FG FG 07.'H  NFH '.'7'>g'(Alagaraja and Li, 2015) H'NF?. /7'7/ 0'G.H FG //'G.7g'" :
 �")'ّ克N.7F( 'G?.'7. H' 'GNGFH 0'G76F' 0'?G'. /'6F FG FF/.FF /N77&GF' 7>FF' /G7?G OF' .G/G /FH

 /?'7S. N.F' FG'N?F' FG FF/.F'H �.N7/.F'H 7NN7.F' G'7F' 7N7.. G./?'7G.H GFg. FG P6F' 0'FGF'H 0'H/g'
N7. NG NF&'/NF' .GFGF' /7'7/F' .F.7H .'ّ克N.7F 'G?.'7. H' 0'G76F' 0'?G'. NGFH 7N�NFNF/.F' H .F7N.

 7NN7.H .N7/. OF' G/G. /G_>FG 0'F'NG NG 0'G76F' 0'?G'. H' 'GGG' FG �.&'.FF' FG //? OF' /7'7/F'
'G. /N.N7/.F'H /N7'7/F' 0'77FGF' 0 .7.ط'F'NGF' G6GH �/G76F' NG FNG8NGF' 0'7'GG FG /G76F' G.'./. 

 /?.'. .N7/. 6G'7GG 0'/.G �F/'7G //?. 0'G76F' 0'?G'. 07G /FH ./N.N.'7.7g' 'G77. 6NGF.F 0'''GGH
 G/ �/G76FF 'NFS?F' /7'/g' ?G FN7F.F'. FG?.H .N7/.F'. G.G. /FF.7G ' OG'7F' ./.7' G/ �/N76.F' /7'NGF' G7FF

FG /F7GFG /N7'..?' 0'F'NG ./.7'  /N7'6.7' /G.G /?.'. HNG.H �/G76F' NG /NGN>F.F'H /N7'/g' /N/'FF'
 GF... /N.7F /NFG? /FNF/F' NG NG ?.'7.F' /NFG? H' OF' GF6G .F7N.H ./G76F' FG 'GFNNG. OF? F7/.H
 GNGGG NG /// P6F' 7NN>.F'. 0'G76F' 0'?G'. ?.'7.H NGFH 7NG8 7..طNH �O7.' OF' /G76 /?G'. FG

N7/.F'( P/NFF.F' .T&D( /N76.F' /7'NGF' /NGF. NG 7N7.F'H )HRD /F77G R?.'7. .FNF' 7H7G. FGFH �)
( 0'G76F' 0'?G'.CU..G'NGF' /NGF.H /7'/' OF? 6NG7.F' /.7'H ) 

     ( H'NF? G'G7 /7'7/ 0''.H0292H'NF?. )G FG NG FG?F' HN7 0'.F7.G /N.F.H 0'G76F' 0'?G'." :
'H 'N7H7H /FGF' FG "77G NG 'GFG //'Gg' /NF'GG'H /NGN7Gg' ///.GF' 0'NgNFG/G.  R/7.FG 7 _N7. ?6H

 7H/ GG/N P6F' P7GGF' 7'7g' GF'?G /N//.H �FG?F' HN7 0'.F7.G /N.F. NG /N77GF' 0'?G'.F' 7H/ 7NN7.F
G H R7'FGF' .GFGF' /7'7/F' .G/..7' /FH .FG?F' HN7 0'.F7.G /N.F. NG 0'G76F' 0'?G'.7'7/FF .GFG /

 /FH �'GNG //&'7F' /N?G..GF'H /NG'F/F' ONFF'H 'G.'?G..G GH78 F8 NG 'G7N7G.H 'GFNF/.H 7G'N>F' G7NF
 GNF?.F' NG /N77GF' //'N7F' FNF/.F /7.FG 7N7. GN/F. :'GGG' FG �.&'.FF' FG /N/?F' OF' /7'7/F' .F7N.

G. HN7NF'H NGNFFg' ON.7GF' OF? FG?F' HN7. G7.7H ./NGF'?F' OF' 

      N.7'GN7 G'FH(Suharto, 2017)  :H'NF?. /7'7/. :'N7NFH/F' NG 0'G76F' 0'?G'. HN/ /7'7/"
 �"'G.'G7H 'G7'GF' /N6N.H 'N7NFH/F' NG 0'G76F' 0'?G'. ?'NF' OF? 'N6F' ''FF' OF' /7'7/F' .G/GH

H NGNG/F' ?'7FF' NG8NG FG /7'7/F' ?G..G H _NG. /FH �'G7&'7. /7'7/F' /FN? .FG.6'H �NGNG/F' 7N>
( OF?092 �/7'7/FF .GFGG 0'F'N.F' FNF/.H ?G. NG N?NFF' .GFGF' /7'7/F' .G/..7'H �FNG8NGF' FG )

 OF' /7'7/F' .F7N.H �/7'7/FF /'/'G .F7.Fg' FN77 F? /7'7/F' /FN? ?G /N7.6F' 0g.'FGF'. H'?.7'H
' /.7 /N.H :'GGG' FG �.&'.FF' FG //? /N/?F' H' '6N' .&'.FF' FGH .'N7NFH/F' NG 0'G76F' 0'?G'. FG ?'NF

 U/R?S. g /G76F' /?G'. Hg �/N/NFF.F' /?G'.F' F? /FF.7 SG /7N7. 0'G76F' 0'?G'. ''6F' F TU6GS. 0'G76F' FG
76F' 7NN7.F /G8gF' 0'7'GGF' 7NGN. NG /G76F' 0'.'N./' N.FS. F. ط�FG 7NN7.F'H //.FF ' O6G7GG 6NGF.H /

 ./N.N.'7.7g' 'G77. 

      FNFN7.7'G U/?'H(Castrillon, 2018) H'NF?. /7'7/�"0'G76F' 0'?G'.F /7.FG 00NGF" :  .G/G /FH
 N.F' ('.7g' HH'F.. /7'7/F' G6G H' P' �HNG. H' ..N '0'GH �0'G76F' 0'?G'.. GN7?.F' OF' /7'7/F' G6G

' FG ?NFF' '6G 7N7.H /'6F OF' 0/' G6G 'G. GNF. N.F' G'GGF'H 7N7.F' '6G F/'7G ?_... ?G �0'?G'.F
 .F_.7H �F.F.7GF' NG 0'?G'.F' FG ?NFF' '6G FG ?FN.G NG 'GH /N76.F' /7'NGF' /NGF. NG 'G7H/H �0'?G'.F'



- 231 - 

 

.'. HNG. /F 0'77&G NG 'GF'. 0'G76F' 0'?G'. GN7?. OF' /7'7/F' .F7N.H � NF&'/NF' .GFGF' /7'7/F'? /
 0'7'GGF' GG.'7G'H /G76F' NG8NG GNF?.H .N7/. OF' G/GN /G76F' F.'/ FF.7SG G7FG FG?. H' /G76FF
 �00'GF //g/F 'OFGH 0'G76F' 0'?G'. 7NN7. /NFG? 07G /FH ./G76FF N.N.'7.7g' طN7..FF 'OFGH /.NF7GF'

FGH NGN/'Gg' GNF?.F' OF? 6G7SN P6F' P/NFF.F' /?G'.F' 00NGF :NG �0'/'G6F' /6G'7G 00NGFH .N7/.F' 
.//N//F' /7N7F' NG 0'G76F' 0'?G'. 00NGFH �0'G76F' F.'/ 7NN7.F'H 

:/F.'7F' 0'7'7/F' OF? G'? FNF?. 

     �G'? FG6. 0'G76F' 0'?G'. HH'F. NG /NF'/F' /7'7/F' ?G /F.'7F' 0'7'7/F' G.'6.. ?N6NGF' /N/ FG
 ?G /NF'/F' /7'7/F' GF... 'GFN. 0'?G'. NG .N7/.F'H GNF?.F' /NFG? OF? 6G7. 'GF' NG /F.'7F' 0'7'7/F'

 GNNF.H 'G.'G76H 'G.N7/.H 'GGNF?. .G'7.H 'GG'/G'H 'G.F'77H 0'?G'.F' GF. /N(7 OF? ' O8'G.7' 0'G76F'
.'G.'NFG?H 'G.G'7. 

     ( FNHNNF /7'7/ ?G G/..7GF' .GFGF' NG /NF'/F' /7'7/F' G.'6..HNewell, 2013 �)H/7'7/  '.'7'>g'
( NFHAlagaraja and Li, 2015( FNFN7.7'G /7'7/H �)Castrillon, 2018 /7'7/F' /G.?. /N/ �)

 /F.'7F' 0'7'7/F' GF. F? .GF..' FN/ NG NFNF/.F' NF&'/NF' NG7NF' .GFGF' OF? /NF'/F'G/N/?F' N  FG
 0'N.GFGF'/7'7/ F/G ( HH7.&H N77N.Guerci, Bartezzaghi and Solari, 2010 /7'7/H �)
( P7/6F'0294( H'NF? G'G7 /7'7/H  �)G0292( N.7'GN7 /7'7/H �)GSuharto, 2017.) 

      NG 'G.G'FG Gg..'H 'G?NF. G>7 .F'N.F' 6?. NG /F.'7F' 0'7'7/F' FG /NF'/F' /7'7/F' 0/'G.7' /FH
 P7>FF' 7'7g' ''F.H /NF'/F' /7'7/F' /NGG' OF? /NG'.F'.'GF 

NF'/F' 7N/GF' 

  77'?GF' GF'?F' NG 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F'. /7..7GF' /N7>FF' 77g' 
     FGH 77'?GF' GF'?F' NG 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' OF? G7?.F' OF' NF'/F' 7N/GF' G/GN

 'G77'�/N7>FF' :/N.f' /N?7GF' //g/F' 7H'/GF' HH'F. G.N7 

 'gH'-77g' :77'?GF' GF'?F' NG 0'G76F' 0'?G'. /'6FF /N7>FF' 
 0'N7>FF' FG /?NG.G OF? 0'G76F' 0'?G'. /'6F /7GG 'GNF? 0/F.7' N.F' /N7>FF' 77g' .F/G.

 /'7.Fg' NGF?. FG6. 7..ط. N.F'�?'G..g'H  H'GF' 7'7 /N7>F NG /N7>FF' GF. .F/G.H6.F'�P7  N.F'H
GF?. 7N.G FG6. .7..7' �/'7.Fg' .NF'.F' N/FF' OF? FN7G.F'. /N7>FF' GF. HH'F. FGGN '6G NGH 

- ( P76.F' H'GF' 7'7 /N7>FHuman Capital Theory:) 
      H'GF' 7'7 OF? /'G.?g' .?7F' FG GF' /'7.Fg' GF? NG P76.F' H'GF' 7'7 /N7>F /'6F /7GG /G&.

g' G?6 OF' P/&N /F GF0 H' /N/ �G./'N8H P/'GF' 7NG8 H'G '6F �/FG&G 7N> /F'G? /N.H H'/ NG 0'.F
 77G FG /N6RN7 GF0 H' /N/ �GGNG 7'G/.7g'H /'7Gg'. G'G.Gg' OF? /G&.F P76.F' H'GF' 7'7 /N7>F

G.N.'.F' //'N8H /'7.Fg' G?/N 'G �O/N.'.F' 7/G' HNFNGNH GG.'7'GG ?G7N7 _GR/ FGH GG.N7/. (Houghton, 

2017, p.12.) 

      /NFG? GNF? 6G.7. P6F' 7N&7F' 77F?F' NG P76.F' 77F?F' H' P76.F' H'GF' 7'7 GNGGG FG /6.NH
�0'.Fg'  G&'FF' 77F?F' NGG�'G.  G6G G.. GF.' FGH�/NFG?F' F �76'.G FG6. GNF? ?GFF'. 0'.Fg' /NFG? /N?.H '6

.P76.F' H'GF' 7'7 /N7>F 7NG8 H'G 
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    H'GF' 7'7 /N7>F 7..ط.H  P76.F' GNF7F' OF? /G.?. /N/ /6'H FG6. /N/'7.Fg' .F'N.F'. P76.F'
 NG /77&G P' O?7. /N/. �/GF..GF' 0'77&GF' 'GNF? /G&. N.F' /N/.F' .G'7.H /N?'G..g' 0'NFG?F'H

 0g'.GF' OF? 8'G.7gF 'GG'/G' FNF/. FN.7/F.'7F' (Holden and Biddle, 2016, p.11.) 

    .7 'GG /6.NH G'G.Gg' Hg. FG 0'.Fg' //'N8 G?/N ./. P/'7.F' 'GG/G P76.F' H'GF' 7'7 /N7>F H' F
 0'NFG?F' NG 7N&7F' 77F?F' NG N.F' /F'G?F' HNF/GN P6F' 76.F'.�/N.'.Fg' 7&GF'. G'G.Gg' GF6GH 0'7

 G&FH' 'GNG FG?N N.F' /N.'.Fg'�76.F' '7.Fg' G>FF' FN7/. OF' P/&N P6F' 7Gg'GG?/H /G&'FF' /N/ 'G �'
.HH/FF N7'N7F' 7'7F.7g' FF/N 

     F.' FG GG.N7/.H GGGNF?. Hg. FG 76.F' NG 7'G/.7g' /7GG OF? P76.F' H'GF' 7'7 /N7>F /G&.H
 /.G'NGH NFGGF' .N7/.F' N/F GGGN.N.H /NGNF?.F' 0'77&GF' NG (g7F' 7'G/.7' /7GG G?/.H /N.'.Fg' //'N8

 FG?F' HN7(Goldin, 2014, p.2.) 

      G _.N. G'FG /.7' /N/ 'GGG' FG GNF?.F' H'.GH �0g'.GF' FG /N/?F' P76.F' H'GF' 7'7 /N7>F. 7..طNH
 /NGNF?.F' 0'77&GF' FG 76.FF N?'G..g' /&'?F' //'N6F GFG /&'? FNF/. Hg. FG GNF?.F' FG //'G.7g' OF'

GF' 0'NgNF' G.N. H'G '6F �/GF..GF' FF/. F./FF / _7 T/G 0'G. OF' /NGNF?.F' 0'77&GF' FNNG.F /NGN7Gg' ///.
 GNG P76.F' H'GF' 7'7 FG //'G.7g' 7'7' NG GF0H �/N/'7.F' /&'NG(Holden and Biddle, 2016, 

p.12.) 

     N/F N?7F' Hg. FG GF0H �GNF?.F'. /7N.G /F7 'GF P7GGF' H'GF' 7'7 /N7>F H' F.7 'GG /6.NH 
 /&'? 7.G' FNF/.F 7/F O7F'. GGFG //'G.7g'H 76.F' NG 7'G/.7g'�P/'7.F' 8 OF' O/' P6F' 7Gg' 7NG

 76'.G FG6. G7.7. GNF?.F' FG //N/. />N7�/'7.Fg'. ?S. '6F �'G.'6F NG 0'G76F' 0'?G'. G._FR.R. 'G '6GH /
'. /'6FF /G?'/F' 0'N7>FF' GG' O//' P76.F' H'GF' 7'7 /N7>F.77'?GF' GF'?F' NG 0'G76F' 0'?G 

      �P76.F' H'GF' 7'7 /N7>F OF? N7'7' FG6. 6G.7. N.F' 0'77&GF' FG 0'G76F' 0'?G'. H'G GF6.H
 /N7G'F.F' //'N8H /FG'?F' ONFF' GN8N.H GNF?.F' NG 7'G/.7g' GN>?. OF? FG?. 0'G76F' 0'?G'. H' /N/.

 6G.7. (/'.GF' GF.H �/GFG.F' FNFF.H( /7N&7 /7N7. P76.F' H'GF' 7'7 /N7>F 'GNF?Ayuningtias ,et 

al, 2015, p.1.) 

      7'..?'. P76.F' H'GF' 7'7 G?/ OF? �GF6G P/'GF' H'GF' 7'7 G?/ .F'.. �0'G76F' 0'?G'. /G.?. 'GG
 /7NGF' NG P/'GF' H'GF' 7'7H /?G'.F' NG 7N&7F' NG7?GF' /7NGF' NG P76.F' H'GF' 7'7 H''�N.NFNFG.F 

'O?G N.NFNFG.F'H NG7?GF' /7NGF' G?/ Hg. FG G.. /G7?GF' //'N8H /N.'.Fg' FNF/. H'H (Cappiello and 

Pedrini, 2013, p.295.) 

     GG/'/?'H H'GF' 7'7 7'G/.7' ?'NF' FG ?NFG 'GN/F /N76.F' .G'NGF' 7NN7.. 0'G76F' 0'?G'. GNF.H
GGG.'N.7 N.F' 77GF'H 0'N//.FF  FF.H 'G. HNGNFN N.F' H'G?gF 0'F'N. /?'NF G?/ Hg. FG F.F.7GF' NG

( /'7GgF /N7G'F. /6NGCastrillon, 2018, p.15.) 

     0'?G'. /'6F NG P76.F' H'GF' 7'7 /N7>F /NGG' O/G F.7 'GG /6.NH�0'G76F'  0'?G'. 7'..7' O/GH
 /N7>F 'GNF? 6G.7. N.F' /7N&7F' (/'.GF'. 0'G76F' H'GF' 7'7�P76.F' 7'7 /N7>F H' HNFF' FGGN O./ 

.0'G76F' 0'?G'. 'GNF' /F.7. N.F' /7N&7F' /N7>FF' NG P76.F' H'GF' 

''NF'/-0'?G'. :77'?GF' GF'?F' NG 0'G76F' 

 GF'?F' NG 0'G76F' 0'?G'. OF? G7?.FFH�77'?GF' :/N.f' /N?7GF' 7H'/GF' HH'F. G.N7 
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76F' 0'?G'. /?N.7 ///.. OF? NFN7G. FG6. /7G'>F' G6G GNGGG OF? G7?.F'. 77'?GF' GF'?F' NG 0'G
:N.f' N/FF' 

1-GNGGG :0'G76F' 0'?G'. 
      /F/7GF' /?. 'G 0'/'G6 G TU/F. N.F' 0'77&GF' OF' 7N6N 'G('6F' G. 6FG 0'G76F' 0'?G'. GNGGG H'G

 0'77&GF' /7'.H /'7.Fg' H'.G NG /NNF'/F'�/N/.7F'  /FH GF. H' OF' 7N6NF GF0 /?. GNGGGF' 7 _N7.
 H'.G.H NF'?F' GNF?.F'. 'GN7?.7 N.F' //'G6F' H'.G 7..طNH �/?G'. H' /N/.7 /G76 HNG. /F 0'77&GF'

( G?H7GH /'7.Fg'Allen, 2002, p.3.) 

    G7GF' H' /G?GF' H' /NGN/'Gg'G 0'G76F' 0'?G'. F? FN/.G 0'/F77GF' 6?. 6?.F' G/..7NH�6  7N>
 GF'. HNFF' O/?.N /6'H H'NG 'GF /NGNF?. /77&G 'G7'..?'. /G76 /?G'. 'GF' OF' 7N6N NF'/F' GNGGGF' H'

 H' 6G7G�/G?G  GNG'GGF' 7/G'G '6F �/NGN/'G' GFNG O/?.NG ///?.G /NGF? 0g'.G GNGH 77..G GF'G GF6GH
( 0'G76 0'?G'. 'GF' OF? 6G7.Ilyas, 2014, p.87.) 

     H NG /7N/G QH'?GH G.H' GF /F77GF'G �/G76F' /?G'.F ///G GNGGG /N//. .?7N �GF0 FG G>7F' OF?
 GF..G�0g'.GF'  7H/F' OF? G7?.F' G.N H' /G'76F' /?G'. GN7?. /N//. /F? P7H76F' FGHP6F' . GNF

 R?SN /N/ �'G. GNF. H' /?G'.F' GF. /N7. N.F' G&'8NF'H 0'NFG?F' GF6GH �/F/. G.F' G6GF /77&GF' GGG U/ 0'NFG?
 �P7/6F'( G. GNF. 'GNG /'.FF' OF? 'G/?'7. N.F' /7N&7F' FG'N?F' FG G&'8NF'H02947 �G04.) 

     /NGF.F'H /'7GgF /N76.F' /NGF.F' .G/ /N.N.'7.7'. GNF. N.F' /77&GF' GF. 'GF'. 0'G76F' 0'?G'. G7?S.H
Gg' .N7/. Hg. FG 0'G76FF /N/'7.Fg' 0'7'7GF' G?/ OF' 'O/'F.7' �'GG'/G' FNF/.F /G76F' F.'/ /'7

( 0'G76F' GF. NG /N76.F' /7'NGFF GNF?.F'H GNF?.F' 0'NFG?H .N7/.F' 77GH /NGN8NF'Ayuningtias, et 

al, 2015, p.2.) 

      77G. FNG8NGF' (g7F' /NH6. OF? FG?. N.F' /?G'.F' 'GF'. ' O6N' 0'G76F' 0'?G'. G7?.HF' GNF?.
 FG 0'?G'.F' G6G & T6FS. N.F' 0'G76FF /N.N.'7.7g' G'/Gg' FNF/.H /''GGF' OF? FG?F' H'G6F 7G.7GF'

( /G7?GF' GG'7. OF? /G.?N H'?G G'>F ''6F' Hg.Lytovchenko, 2016, p.37.) 

    N N.F' .F'N.F' FG /N/?F' GF ?7'H GNGGG 0'G76F' 0'?G'. GNGGG H' F.7 'GG /6.NH GFH'F. FGGG�'GF 
 FG?F' .NF'7'H 'G7'GF'H 'G.'7'/'H 0'G76F' 0'?G'. /'6F Gg..g �7>FF' 0'G.H GNGGGF' '6G NG //?..H

�'GNG  F/G.GF'H NFN.7.F' .F'.F'. /?G'.F' NG F/G.GF'H P7>FF' .F'.F' 7.ط OF? 6G.7. /G'? /7N7. 'GF' 7N>
./G76F'. 

     F' 7N/GF' HH'F. Hg. FG /6.NH NFN7G.H /6'H FG6. 0///. 0'G76F' 0'?G'. /?N.7 H' F.'7
 GF'?F' NG 0'G76F' 0'?G'.F /FNGGF' /7N&7F' 77'F?F' HH'F. GFg. FG FGGN�77'?GF' .F' FGGN 'G '6GH G7?

.NF'.F' 7N&7F' 7N/GF' NG GNF? 

3-0'6G.7GF' :0'G76F' 0'?G'.. .N7/.F'H GNF?.F' 'GNF? 6G.7N N.F' /7N&7F' 

     GF'?F' NG 0'G76F' 0'?G'. 'GFG HNG.. N.F' 77'F?F' FG /N/?F' G'FG�77'?GF'  GF. HH'F. FGGNH
:/N.f' 7H'/GF' NG /// OF? 77F? FG FN7G.F'. 77'F?F' 

- :'G.F'77H 0'G76F' 0'?G'. /N(7 
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     /G76F' G'/G' FGH 'G.F'77H 'G.N(7 /N//.. 77'?GF' GF'?F' NG 0'G76F' 0'?G'. GNF..77' N.F' 
 N.F' 'G.'N.N.'7.7'H 'GF /G?'/F' /NGN>F.F' GRNTFF'H /?G'.F' G'/G' ?G /F'77F'H /N(7F' O6'G.. /N/. �/?G'.F'

�'G'F... ( NFN 'G OF? 'G.F'77H 0'G76F' 0'?G'. /N(7 6G7. H' /. g GF'G '6G NGHLui Abel and Li, 

2012, p.107:) 

'- F?F' /76F'. /NGNF?.F' G'/Gg' 7.ط./GF..GF' 0'N.N.'7.7g'H G 
(- .'GFNF/.F O?7. N.F' 'GG'/G'. /?G'.F' /76F' 7.ط 

 0- ?N7N. ./GF..GF' 0'G.F' ?G 0'G'76F' G?/H GF?.F' H'7F 

 :'GGG' FG N.F' 0'7'..?g' FG /N/?F' FGH ?6N. H' /G76 /?G'. P' NG /F'77F'H /N(7FF /. g GF6FH
(Brown, et al,2011, p.73) 

'-  7_GN../GF..GF' 0'/'NFF' 7NN7.F 77G 

 (- .GF?.F' .&'.F FNF/.H FN7F.H /G76F' FG? 0'''7.' OF? 8'G/F' 

 0- .''/g' 7NN7.F /GF..G 0'7'7G 7NGN.H N.'.N' FG6. .N7/.F' GN.N. 

      0'G76F' 0'?G'. O?7. N.F' /7N&7F' G'/Gg' ///. 'G.F'77H 0'G76F' 0'?G'. /N(7 H' GF6. /6.NH
F/.F FN6F' 'GN.N7. /'/?' H77H 'G.'/'NFF /NFGGF' /NGF.F' H77 /N//. OF? /F'77F'H /N(7F' GF. 6G7. 0' �'GFN

 'G. GNF. N.F' GF?.F' .&'.F HNF/GN�/?G'.F'  FNF/.FGFF /NFGGF' GN.N.F'H .N7/.F' 0'7'7GH H77 ///. GF6GH
�'G.  NG 'G.F'77H /?G'.F' /N(7 H'. HNFF' FG 'FF TUGGN 'G..O/G'G 'G.'NFG?F G TU.NGF' 77F?F' 

     'G6NG7. ظ/gSN /N/ �0'G76F' 0'?G'. /NNGF /N?F'H /G.7. 'G.F'77H 0'G76F' 0'?G'. /N(7 U/R?S.H
 /G76F' H'N7 NG 'G.GN8HH /?G'.F' ''6F' FG G/GF' /N//. OF?�Gg'  .N7/.F'H GNF?.F' NG F/G.N P6F'H

 //.F'H�NGF?F'  FG?F' 0gG6G F/HH�0'.Fg'  /NGNGH /?G'.F' 0'G/. FG /G/G.7GF' 0'&GF' GF6G FG6..H
 �GF'7( /?G'.FF N&'GFF' G/GF' /N//.H NFN.7.F' //.F'H /NFGGF' /NGF.F' FN77 F? 'G.GN8H ''/'0290G-�' 

7022.) 

     F' 'GNG G7.6. /NG7'6. /NFG? 'G.F'77H 0'G76F' 0'?G'. /N(7 ?6H H' F.7 'G Hg. FG /6.NH? /N/
 FG6. /G7'6GF' OF? /G.?. 0'?G'. 0'G76F' 0'?G'. Hg �'GG'G.' FN.7 NG 0'G.F' FG�N7'7' .6.H G7

.//F7GF' ('/7' /F?'GF' 0'G.F' FG /N/?F' ?G 

- :'G.NGG'H 77'?GF' GF'?F' NG 0'G76F' 0'?G'. G'/G' 
     GF6F �'GFNF/. OF' O?7. N.F' G'/Gg' FG /N/?F' 0'G76F' 0'?G'.F FNF/. OF' 0'G76F' 0'?G'. O?7. 

 'G./F7G FNF/.F 0'?G'.F' GF. 0'6F' F7g' NG 'GFg �'G. /7'. G'/G'�/76'.GF' GF6G O?7. 'GF' 'GG 
 /FG'?F' /N76.F' ONFF'. 7..ط. G'/G' FNF/.F�'GNG G7?GF'H GF?F' /G/.. /7'. G'/G' FNF/.F O?7. 'GF' 'GG /

 .'GFF'F.H 

     ' 0'?G'. O?7.H G'/Gg' GF. F/G..H �0'?G'.F' GF. .77' N.F' /G76F'. /7'. G'/G' FNF/.F 0'G76F
 /N.NFNFG.F'H /N.'GNF?GF'H /NF'GF'H /N/'GF'H /N76.F' 0'7/FF' 7NN7. OF? FG?. N.F' 77GF' /G'G 7NGN. NG
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G /.'N.F' FG 'GF TUGG. /N7G'F. /6NG 'G.'7G' OF? FG?F' F.' FG �/G76F' 'GGF.G. N.F'G /G'G. HN7F' N 'G.'NN.7
 �GF'7(0290G- 7 �'012.) 

      �'GNG /FG'?F' /N76.F' ONFF'. 7..ط. N.F'H 'GFNF/.F 0'G76F' 0'?G'. O?7. N.F' G'/Gg' 7.N 'GNGH
 NG FNG8NGF'H FNFG'?F' .N7/. FN77 F? O76.F' H'GF' 7'7 NG 7'G/.7g' OF' 0'G76F' 0'?G'. G/G.G

. .77' N.F' 0'G76F'( 'GG'/G' FNF/.H /G76F' ''/' FN7/.F /7N.G /77G F/GN 'G �0'?G'.F' GFAllen, 

2002, p.48.) 

      0'?G'.F' FG FGF /&'NGF' FG /N/?F' FNF/. NG FGG. /7N.G /NGG' 0'G76F' 0'?G'. ''6Fg H' /6.NH
 G TG7S. NGG �/GF..GF' /N.'.Fg' 0'77&GF'H 0'?G'.F' GF. .77' N.F' 0'G76F'HNGF.F' NG /NF?'G. /NFGGF' /

 NG 0'G76F' G?/. 'GF' 'GG �/N?G'. 0gG&G GG/FGH /NFGGF' GG.'7/FH GG.''GG ?G7H 0'G76F' NG FNFG'?FF
 GNF?. GN/F. NG 0'?G'.F' /?'7.H �NGF? (NF7'. 'GG.'N. N.F' /N.'.Fg'H /N?'F7F' 'G.gG6G OF? .F>.F'

 /77GF' GG/FG Hg. FG 'G.g7F 6NG.G �P7/6F'( 0'G76F' F.'/ NF'/NGF'H NFG?F' .N7/.FF0294 �G
702.) 

     0'?G'. G'/G' FNF/.G �'GGFN. 'O7.'7. /G/ H' 'G.NGG'H 0'G76F' 0'?G'. G'/G' HH'F. Hg. FG /6.NH
 0'?G'. /NGG' GFg. FG FF/.. 'GF.' FG .77S' N.F' 0'G76F'�0'G76F'  0'?G'. /NGG' H' GF6G /6.NH

0'G76F'  /G76F' OF?H �'G.'0 /?G'.F' OF? F. �/?G'.F' GF. .77' N.F' /G76F' OF? طFG 7NF ?GFF'. /N?.
 G'FGF' NG�HHg'  GF. NG FNFG'?F' /'7Gg' OF?H�0'G76F' .. /7..7GF' /GF..GF' /N.'.Fg' 0'77&GF' OF?H GF
�0'G76F'  /G7?GF' G?/ OF? _GR/ FGH�'GFF'F.H /'6F H'G GNF? O''F.H ?G..GF' OF? ?GFF'. /N?N 0'?G'.F' GF. 

.O/G'G 

- :0'G76F' 0'?G'.. .N7/.F'H GNF?.F' 
ظ       T/gGF'G �0'G76F' 0'?G'. ''/' 'GNF? 6G.7N N.F' /7N&7F' 77'F?F' FG .N7/.F'H GNF?.F' 77F? U/R?SN

/.FF 6G'7G /N'/.F' NG .F'G 'GF' /.N 77'?GF' GF'?F' NG 0'G76F' 0'?G'. 7N7.F 07N7. 'GFN/H �.N7
 G/F. 0'77&G ./.7' NF'.F' 'G7N7. NGH �.N7/.F' /NFG?. 'GG'NF .F'. OF' /NFGGF' /NGF.FF 6G'7G ./.7'
 G7.? SG /NGF? 0'.7/. /N.N7/. .G'7. G TU/F. 0'?G'. NF'/F' .FNF' NG /.7.F �/NGN/'G' // RG.? SG /N.N7/. .G'7.

 H' GFg. FG HNFF' FGGN P6F' 7Gg' �'G. 0'G76F' 0'?G'. GNF? 6G.7. P6F' 7N&7F' 77F?F' NG .N7/.F'
(Allen, 2002, p.8.) 

      FNF/.FGF' /'7Gg' FN7/. OF' .N7/.F' /NFG? Hg. FG O?7. 0'G76F' 0'?G'. H' GF6. /6.NH.�'G 
F' ''/' FN7/. GF6GH �/?G'.FF /7 TU7&GF' Gg' /G76F' NG FNFG'?F' ''/' FN7/. OF' /G'6g'.6. /?G'. FG

 ./7 TU7&GF' /G76F' ''/' FN7/. _GR/ FGH �7N&7 

     'O?G /NFN.7.F' .F'N.F'H /N7>FF' .F'N.F' .G/ OF? 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 77F? 6G7NH
'/ /'7GgF GF?.F'H GNF?.F' /NFG? ?N77. /NGN 'G �NFN.7. N?F'H FG6. /NGF?F' 0'N7>FF'. G'G.Gg' G.N /N/.. F

 0'?G'.�0'G76F'  0'?G'. 77'F? NF'. NG /6'H FG6. 7G>N .N7/.F' 77F? H' ظ R/gSNH�0'G76F' 
 /?G'.F' /N(7 NG /6.NG�'G.F'77H ( 77'F?F' FG G7N>H GNNF.F'H /NGN>F.F' /NF.F' NGHCastrillon, 2018, 

p.40.) 

     F' 0'?G'. NG .N7/.F'H GNF?.F' 77F? HN/ 7>FF' 0'G.H GF...HGF' /NGF.FF 'O7'7' GFNG NG 0'G76 /NFG
 GNF?.FF (NF7' GF' H'�GF?.F'H  FG GF 'GF /NFGGF' /NGF.F' .NF'7' FG (NF7' GF' OF? 7N&7 FG6. GNF' 7R>FSNH

 FNF/.FGF' 0'7/F 7NN7.H G?/ NG 7H/�/?G'.F'.  OF? 6G7N 0'G76F' 0'?G'. NG .N7/.F' H'G '6G OF?H
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NF/.H /7'/g' 6N6?.H G?/( 0'G76F' 0'?G'. NG /N76.F' /7'NGFF /N7'GGF' /NGF.F'H //N.F' FTong, 2018, 

p.34.) 

      ON./GF' H' N7'7/F' S.GFGF' 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' /NFG? NG /7N&7F' 7H76F' FGH
G7. H'G N.F' /N/NFF.F' .N7/.F' G'7F' F? 0'G76F' 0'?G'. 6TUNGN P6F' NGH �N.N7/.F'G U.R7FN 'G6N OF? طF

 Gg.G' /NGG'. G7.?. 'GF' ظ R/gNG �/G76F' /?G'. NG 'G' �GGFG?F /G8gF' /NFGF' 0'7'GGF'. FNFG'?F' /NH6.
 N.F' /N7'7g' 0'''GGF'H �GNG FG?. P6F' FG?F' 7'7'H �'G/NF'F.H �'G.G'F/H �'GGRNTFF /G76F' NG FG'? FG

7( 'GN/F FNFG'?F' NG /G76F' 'G/6F. �GF'0290 G-(7 �922.) 

     F.'/ .N7/.F' /NFG? OF? 7N.G FG6. H'GFg' OF? 0'G76F' 0'?G'. FG?. �.N7/.F' 77F? /NGGgH
 0'G76F' 0'?G'. 0'NFG? 7N7 NG 7N/'. FG GF 'GF �0'?G'.F'�O/G'G  /NFGG /NGF. FF/. .N7/.F' /NFG?G

 �0'?G'.F' NG FNG8NGF'H FNFG'?FF 'ّ克NFGG ' O7NN7.H( 0'?G'.F' GF. ''/' FN7/. OF? FG?N 'GRyan ,et al, 

2015, p.170.) 

      FG6. GGNNF. OF? FG?. 'GF'G �0'G76F' 0'?G'. NG /GGGF' 77'F?F' FG .N7/.F' 77F? 7'..?'.H
 OF? 00NGFF' '6G /G.?NH �GN7.'.G7NG 00NGF 0'G76F' 0'?G'. NG .N7/.F' GNNF. 00'GF 7G6' FGH �7G.7G

7 7'NF 0'?G'. ''/' NG .N7/.F' /NFG? 7N/'.H 0'G76F' 0'?G'. 0'G/. FG FN/NG.7GF'H FN.7/.GF' F?G /
 ''/g' NG 'ّ克NF?G ' OG/F. .FF/ 'GF' /N/ FG /7 TU7&GF' /G76F'H 0'G76F'(Guerci, et al , 2010, p.294). 

- :0'G76F' 0'?G'. NG /G'76F' 
     'OFNGG 0'G76F' 0'?G'. NG /G'76F' H' N.'.H �N7'7' FG6. 0'G76F' 0'?G'. FNNG. 77'F? FG 'O7N&7

 N.F' 0'G76F' G'/G' FNF/. OF? 'G/7GG. /7/'F 7N> 'GFNG FG /G'76F' FNF/. OF' 0'G76F' 0'?G'. /.'/
 �'G.'6F' GF?.F' 0'.F7.G /N.F.F /N.7'.H /NF.'/ ///?.G 0'Fg? /G'F' OF' P7H/ FG6. O?7. 0'?G'.F' H'G '6F

�'GNG ( //N//F' 'N.NFNFG.F'H 0'NFF.F' G'6G.7'H �G7'?GF' FFFH �/N.7'.F' 0'Fg?F' G?/HLui Abel and Li, 

2012, p.110.) 

      G'.. //N.GG 0'Fg? /G'F' OF' /.'/ NG 'GF' /N/ �/G'76F' OF' 7N.G FG6. 0'G76F' 0'?G'. 0'./.H
 0'.'N./g GGGF'H /G7?GF' OF? 6G.7. N.7'.F' GF'?F' GF?.F'H .N7/.FF 77G F6G' FF.H �G&'8NF'

 Hg. FG /7N/GF' /N/'7.Fg' GH7>F' ?G GNG.. H' OF' /.'/ NG 0'G76F' 0'?G'. H' 'GG �P7'G..g'
( 0'.Fg'H FG?F' 0'77&G ?G /G'76F'Lytovchenko, 2016, p.40.) 

N.G /NGG' /GF..GF' 0'77&GF' ?G 0'G76F' 0'?G'. 'G/F?. N.F' /G'76FFH( NG GG7S. /N/ �/7Ryan, et al., 

2015, p.172): 

'.  .F6G' طN7.. H'G6H N.'.N' FG6. /?G'.FF N.N.'7.7g' 7NN7.F' ?G/ 
(.  ./N76.F' /7'NGF' /NGF. NG GG7S. /NFNF/ /G7'6G H'G6 
0. ./GF..GF' 0'7'GGF'H G7'?GF' FFFH /NFNF/ G_F?. 0'&N. 7NGN. 
/.  /'/?'H .N7/.F' 0'NF'6NG NG /GG'7GF'.'GF /NF'/G .G'7. 

     G?/ NG 0'G76F' 0'?G'. OF? ?GFF'. /N?. 'GF' 0' �/7N.G /NGG' /G'76F' /NFG?F H' F.7 'GG /6.NH
 F7.N ' O/N.GG ' OG'>F 0'G76F' 0'?G'. FG F?.. N.F' /N.N.'7.7g'H /NFG?F'H /NFGF'H /N/'7.Fg' .F'N.F'

./GF..GF' 0'77&GF' FG /N/?F'. 
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    .F' U/R?SNH �/GF..GF' 0'77&GF'H 0'G76F' 0'?G'. FN. G.. N.F' /G'76F' 0g'.G 7G6' .N7/.F'H GNF?
( .N7/.F' /NFG? NG ?'. 'GF N.F' /N/NFF.F' 0'?G'.F'H 0'.Fg'H FG?F' 0'77&G /7'.HFoundation for 

Enterprise Human Capital Development, 2013, p.7.) 

      /G'76F' H' /6.N F.7 'GGH 7'7G G?/ NG ' O7N.G ' O7H/ P/&N 0'G76F' 0'?G'.F H T UNGG N7'7' 77F?G
 FG /N/?F' NG 'GNF? 76'.GF' 7N>H 76'.GF' ?GFF'. /N?N FG6. 0'G76F' 0'?G'.�0g'.GF' /.GNH  'OF'G& 'GF

0'7..F' FG /N/?F' 'GFg. FG 0'G76F' 0'?G'. .7.G. N.F' 0'77&GF' FG /N/?F' ?G FG'?.F' NG /?7'H 
./GF..GF' 'G.G'7. G?/ NG 'GFG /NG.7. N.F' /NGG'7.F' 

- :0'G76F' 0'?G'. NG GNNF.F' 
        0'?G'.F H T UNGGF' N&'GFF' 77F?F' GNNF.F' /NFG? /?.�0'G76F' G 7NGG.F' //'?' G.. GNF? O''F. P6F'H N

. N.F' //.7GF' /N6>.F' U/R?SN GF' 0' �0'G76F' 0'?G'.F /GF..GF' 77'F?F' 77'F?F' FN7/. //'?' OF? FG?
 0'?G'.F /F T UNGGF' /GF..GF'�0'G76F' 'G.NF'7'H �'G.'NN.7GH �0'G76F' 0'?G'. GNNF. 0g'.G //?.. '6G NGH. 

 "6NGF.F' /?. H' 6NGF.F' ''F/' GNNF.F' /NFG? G.. /FH �G'/Gg' FNF/. FG /G'.F' /NFG?" :GF'. GNNF.F' G _7?SNH
FF /N.7?F' /G>FGF'( �/N7'/g' /NGF.02297 �G05.) 

 ( FG6. /7N&7 0g'.G /?.7' 'N6 NG 0'G76F' 0'?G'. ''/' GNNF. FGGNHGuerci, et al., 2010, p.5:) 

'. .'GFG FN/NG.7GF'H 0'G76F' /?G'. ?G FNG7'6GF' H'?G' /H/7 
(. .0'G76F' 0'?G'. N.N7. GF?. 
0. G76F' /?G'. G. .G'F P6F' .N7/.F'H NF?GF' FG?F' /.7/./ 
/.  GNNF.F NG7GF' G'>FF' GNNF.F' '6G OF? FRF7SNH �/7 TU7&GF' /G76F' ''/' FN7/. NG /GG'7GF' /.7/

.0'G76F' 0'?G'. 

( NGH �0'G76F' 0'?G'. ''/' GNNF.F 0'NN.7G /?.7' /.N. HHernández and Martínez, 2013, p.75:) 

'. :F?GF' /7 7'NF '.F' FG FN/NG.7GF'H 'gG?F' F?G /7 /7'.H./?G 
(. :GF?.F'  ./GF..GF' /NFGGF' 0'NGNF7F'H 0'7'GGF'H G7'?GF' FFF Hg. FG 0'G76F' 0'?G'. G.FF/ P6F' 
0. :7N>.F'H G/F.F' O/G  .'GN/F .N7/.F' H'.G NG /7'.H �0'G76F' 0'?G'. /&N. NG /// P6F' 
/. :.&'.FF' FNF/. 'GGNF'G. 6G.H /G76F' 0'.F' //'N6. 7..ط. N.F' /N&'GFF' /7'.H. 

 '/.N 0'G76F' 0'?G'. ''/' GNNF. 0'NN.7G NG ' R/6'H ' R.7/. G'FG H' /F.'7F' 0'NN.7GF' FG ظ R/gSNH
 F.'/ NG FNGF?.GF' F?G /7 OF? G7?.F'H F?GF' /7 ON.7G.�/?G'.F' N&'GFF' .&'.FF' FNF/.. NG.FNH /
.0'G76F' 0'?G'. 0'6F' N.F' 0'G76F' G'/G' FNF/.. /7..7GF'H 

7' //?..H 0'?G'. ''/'. 7..طGF' GNNF.F' .NF'�0'G76F'  GF. GNNF.F' .NF'7' OFH'HNNF.F'P/NFF.F' G �
 .N7/.F' GNNF. NG /?..GF' 00'GFF' FGHGN7.'.G7NG 00NGF (Hernández, and Martínez, 2013, 

p.75.) 

     0'?G'.F' GF. G'NF 0'G76F' 0'?G'. GNNF. .NF'7' FG6 FGHFF' OF? FNF/ GN/F..FF/ N.F' .&'.'G.  Hg.
( 'G('6F' G. 'G/F? /G76F' /?G'. 'G./// N.F' G'/Gg'H .&'.FF' GF. /F7'FGH �////G /NFG8 /7.GCappiello 

and Pedrini, 2017, p.4.) 
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     (NF7' G'FGH �.N7/.F' /NFG? GNNF. Hg. FG 0'G76F' 0'?G'. ''/' GNNF. OF? (NF7g' '6G /G.?NH
' .N7/.F' /NFG?( 0'G76F' 0'?G'. F.'/ G.. N.F(Hernández, and Martínez, 2013, p.71. 

     GF0H �/?G'.F' ''/' GNNF.. 0'G76F' 0'?G'. 0'6F' N.F' 0'G76F' G'NF GNNF.F' .NF'7' FG6 FGH./N//. 
GGGN8N. G. FN6F' FN.N7.F' /N?NFH �0'?G'.F' GF. G.FF/ P6F' G/F.F' O/G  O/'/?'H 'O.N7/. 'NFF.H'  G6G NG

 /?G'.F' GF. ''/' FG /?.'7F' /NFF.F'H /N.N7/.F' .G'7.F' ''7F.7'H �/?G'.F' G.FF/ P6F' 7'G/.7g'H �/?G'.F'
(Foundation for Enterprise Human Capital Development, 2013, p.7.) 

      NG F/G.N 0'G76F' 0'?G'. GNNF. .NF'7' FG (NF7' G'FGH/F'7GF' ('/7' GNNF. �7.6. /N/ ?NG. G
 F? GG'67 OF? G7?.F' Hg. FG /G76F' /?G'. ''/' GNNF. NG 0'G76F' 0'?G'. ?G //F7GF' G'77'
 G.FF/ P6F' G/F.F' O/G F? /?G'.F' G7?.. GFg. FGH �/?G'.FF G_/FN (N.GG 7N7F. Hg. FG GF0H �'G&'/'

 'GFG NF'?. N.F' 0gG6GF' O/GH(Cappiello and Pedrini, 2017, p.4). 

      GNF?.F' /NFG? GNNF. /NGG' NG FG.. '?NG. 'GFGFH 0'G76F' 0'?G'. GNNF. .NF'7' //?. �F.7 'GG ظ/gNH
.'GFNF/. N.7GF' G'/Gg' FF/. 7'NF F.' GG GF0H 'G.&'.FH .N7/.F'H 

    OF? 07G8 N.F' //N//F' /N?G'.F' /NGNF?.F' >N7F' FG 0'G76F' 0'?G'. H' ظ/gSNH /NGF'?F' //'7F' 
 /'G.?g' NG HH/F' 0'/. N.F'H�'GNF?  GF'?F' NG 0'G76F' 0'?G'.F /6NG.G /7.. 087. /FG '6G OF?H

.NF'.F' 7N/GF' NG GNF? G7?.F' G.N7 'G '6GH �77'?GF' 

/F'/F' 7N/GF' 

 ///.GF' /GFGGF' NG 7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' ?F'H 
    G76 H' NG G&'/ FG6. 7GG. 0'7'N7F' /?'F7 NG /77..G 7GH7 /Fg 7'NG'. /�F.F.7GF' H OF' 7>F.

 /'//' GFGGN G&'/ ?6H NG 'GF' FG /G'..H �GF'?F' G..N FN'�H7G  7.N 'G FG /?'F7 /G76F' OFN..H
 FGH 0'7'N7F' FGNGH 0'7'N7F' GTUNG. N.F' 7'?6.7g' /6G.'H �//'NFF' /F.? FG 0'7'N7F'.'G6F.7G( 'GJLR 

Company, 2020-a.) 

      G.G. ON.7GF' /NGF'? /77&G /N.H /7H76. 'GFG 'OF'GN' 'G.NGN/'G' ''F.. 7GH7 /Fg 7'NG'. /G76 .G'FH
 F.F.7GF' ?G GFF'.FF GG7GF' /&NG. N/F �'G.7'. H' 'GF.'/ NG ''N7 �/'7Gg' GN.N. G/G. GF0H �/NGF.F'H GNF?.F'.

 G/'?.'HF..GF'�/G  FG'G FG6. GG&'/' FN7/.H 'GNG8NG 0'7'GG H'F7' NG ..>7 /F .F'G /G76F' H' 'GG
( 'GFNF/. OF? FG?.H G'/Gg' G6G. /7..G /77&G /'.Ng /G76F' G _.N. H'G '6F �6NG.GHJLR Academy, 

2020-a .) 

     N.F'H /'6FF' //N// 0'G76F' 0'?G'. FG 7GH7 /Fg 7'NG'. /NGN/'G' /?S.H G'? NG 'G.'6F 0'/.0292 G
 /77& SGF' /G76F' //'//F ' O7>F�'GF  6FG /6NG.G .G'F7. .?6H 'GFGFH �'G&'/' NG 7N7F OF' '6G 7N6N gH

 G'?0291( 7N.G FG6. 'GNG /G/FGF' .G'7.F' ?NF.H 'G6NG. OF? H/. GJLR Academy, 2020-a.) 

/NGN/'G' H' 'G76F' 0'?G'. GG' FG 7GH7 /Fg 7'NG'. 'G.G'7.. /7G.. N.F'H ///.GF' /GFGGF' NG /&6'FF' 0
 //'// G>7�'G.'6F :/N.f' /N?7GF' 7H'/GF' NG NF'/F' 7N/GF' HH'F. FGGN '6G OF?H 

- :7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' 'GNF? 6G.7N N.F' /7N&7F' 0'6G.7GF' 
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g 7'NG'. /NGN/'G' NG .N7/.F'H GNF?.F' 6G.7N FN77F? OF? 7GH7 /F�H'N7'7' (7 HgG6NH /N
 /NGN/'Gg'�'G.F'77H  OF' /G?GF' O?7N N.F' G'/Gg'H�'GFNF/.  OF? FN7G.F'. H'77F?F' '6G HH'F. FGGNH

:NF'.F' N/FF' 

1-/N(7 .'G.F'77H 7GH7 /Fg 7'NG'. /NGN/'G' 
      F/G..7GH7 /Fg 7'NG'. /G76 /N(7 F'? /.G'NGF HN/.F' NG FG H76G F.F.7G OF' HN7NF'H GNNF' G

( G'//8g'H //'N/F' FNFF.H �/&NG/F' 0'/'?.Fg' FNFF. Hg.JLR Company, 2020-b.) 

     �/G76F' G. GNF. 'G FG GNG7 NG 'GNG8NG ?6H N/F N?7F' OF' 7GH7 /Fg 7'NG'. /G76 /N(7 7N6.H
/G''NGF'H H'N7F' 7NGN. Hg. FG /G7'6GF' GGF FG6.H �G?/F'H  OF' 'GNG8NG /G76F' /NF.H�G'Gg' ?.H NF.

 G./7.�G.G'G7H  OF? 'GNG8NG //?'7GF F.F.7GF' OF' ?F7.FH //N.F' H'G?g' FG /?NG.GF /G76F' O?7.H
 7/G' FG6. FG?F'� O''G0 ( /N7. FG. ?'.G.7g' OF? ?.6. /NGNG'FN/ /&N. Hg. FGJLR Company, 

2020-c.) 

 G?/.H. /NGN/'G' 7GH7 /Fg 7'NG'-FG  Hg.'G.N(7-GNF?.F'  /GGFG (7'.. G?/ Hg. FG /'N/F' O/G
 //'F GGFG /.7N7 FGF /7'.H NF'7N7.F' .?6FF ' O6G'/ HNG. 7NGG.FF /7N/GH�F.F.7GF' ?/.H /NGN/'Gg' G

NGN H'H /?NF.GF' /G7?GF' ('7.G'H 7NN>.F' NF..F NF'7N7.F' .?6F' G'GF' OF? /NG'.F' GF6GH  OF? /7/FF' /N/F
( GF..G /.7SN H'JLR Academy, 2020-a.) 

     /Fg 7'NG'. /G76 /N(7 ?G 7N.G FG6. FG'N.. 7GH7 /Fg 7'NG'. /NGN/'G' /N(7 H' F.7 'GG /6.NH
 OF? 7GH7 /Fg 7'NG'. /G76 /N(7 /G&.G �76.FF F6G' F.F.7G FNF/. N/F H'N?7N 'GGF' /N/ FG �7GH7

' F.F.7G FNF/. /G&.H �//'N/F'H G'//8g' /// FNFF.H GFG 'NF'?N P6F' /NF.F' FNFF. Hg. FG 76.FF F6G
 /Fg 7'NG'. /G76 NG FNFG'?FF F6G' F.F.7G FNF/. OF? GF6G H'N7F' '6G NG 7GH7 /Fg 7'NG'. /NGN/'G'

g' /N(7 H' OF? /G&N P6F' 7Gg' �GG.NG'G7 FN7/.H GG./7. G'G.Gg' Hg. FG 7GH76. /'F.7G /NGN/'G FG
.7GH7 /Fg 7'NG'. /G76 /N(7 FG /6'H 

      F/G..H7GH7 /Fg 7'NG'. /G76 /F'77  FG'G.GF' FFF.F' FNGG.F //N/.F' 0'NFF.F' 7N.7. NG'�NG6F  FN7/.H
 NG /'N/F'�0'?G..GF'  //'?' ?G �/G76F' 0'..FG ''6F' 0'NFG? H'N7 FG'G.GF' /'7.Fg' (/'.G G?/H

.7g' /'NGF' 7NH/.F' //'?' FN77 F? 6طFF' G'/.�/GF..GF' ( /7G..G /G'/.7G /'NG FN.7.HJLR Academy, 

2020-c.) 

      H'F.6' G. 7GH7 /Fg 7'NG'. /G76 /F'77 FGH7GH7 /Fg 7'NG'. /NGN/'G' /F'77  OF? /G&. N.F'H
F' .F'.F' FN. FG'G.F' OF? //G.?GF' GNF?.F' >N7 FN.7. N/F N?7F' 0'FN.7.F'H /7'7/F' NG P7>F'�/NGF?F 

 FNNFN6G 'N/.7NF FG'G FG6. /GF..GF' GG.'NF'GG' G?/H //'N6F 7GH7/Fg /G76 FNG8NG 6NG/.F GF6G O?7.H
( /NF.F.7GF' GGG&'8H NG /G/F.G 77G. 'N>/NF GG.'N7.6 /NGF.H /G7?GF' .F7 N/FJLR Academy, 

2020-a.) 

     . /6'NF' FG'N.F' /6.NH OF? H'/G&N 'GGgG H' /N/. �'G.NGN/'G'H 7GH7 /Fg7'NG'. /G76 N.F'77 FN
 .F'.F' ?G /G7?GF' NG F/G.GF'H P7>FF' .F'.F' .G/ /N/ FG �'G.NGF.H /G7?GF' /'7.F' G?/. /NF?G 0'''7.'

 0'7N7.F' NG F/G.GF'H NFN.7.F'�/N/'7.Fg' G'G.GF' /'7.Fg' G?/. 0'''7.g' GF. H'G GF6GHF  /G'G FN.
.G?G FG'?.FF /'7Gg' /'/?'H /?NF.GF' G.'FN.7.H G.'''7.' NG /G'/.7g' OF? /G&N P6F'H G.'NN.7G 
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 FG /?NG.G FNF/. OF? H'6G7N 'GGF' ظ/gSN 'G.F'77H 7GH7 /Fg 7'NG'. /NGN/'G' /N(7 ''7F.7'.H
G'/.7' FF/N 'G �/'N/F' O/G GNF?.FF 77G 7NGN.. /7..7GF' G'/Gg'F' NG /FG'?F' ''N7 /N76.F' ONFF' / /G76

 /Fg 7'NG'. /G76. FG?F' NG FN.>'7FF 7N&7 FG6. 'G.'G/. /NGN/'Gg' G/F.G '6F �'G7N> H'�7GH7  OF? O''F.H
 /NGN/'Gg' 'GNF? 7N7. N.F' /GG'/F' (/'.GF' H'///SN /NGN/'GgF /F'77H /N(7 /N.H /NGG' /6.N F.7 'G

N.'7.7g' G'/Gg'H O?7. N.F' /N.�'GFNF/.F .'.NNN. /G?G G'/G' NF'.F' 7N/GF' HH'F.N7 'FG FGH 

3-G'/G' :7GH7 /Fg 7'NG'. /NGN/'G' 
 FG /N/?F' FNF/. OF' 7GH7 /Fg 7'NG'. /NGN/'G' O?7.�G'/Gg'  /NGN/'Gg N7'7g' G/GF' H' /6.NH
 /N.N7/.H /NGNF?. .G'7. GN/F. NG F/G.N 7GH7 /Fg 7'NG'. FNFG'?FF7'NG'. /G76. ' 7GH7 /Fg NG FN.>'7F' H

 G6G NG FG?F'�/G76F'  /G76 G'/G' FG 7N.G FG6. F.6S. 7GH7 /Fg 7'NG'. /NGN/'G' G'/G' H' /6.NH
./ T77& SGF' 7GH7 /Fg 

     OF? ?GFF'. /N?. N.F'H G'/Gg' FG /?NG.G FNF/. OF' H'N7F' '6G NG 7GH7 /Fg 7'NG'. /G76 G/G.H 
�'GNG8NG ( NFN 'GNG G'/Gg' GF. F/G..HJLR Company, 2020-d:) 

'. ./N.'6F' //'NFF'H ''.7GGF' H'.G NG FN77..G FNG8NG /'/?' 

(. .0'7'N7F' /?'F7 H'.G NG /G/F.G 0'?'F7 7NN7. OF' FN77F' FNG7. 

0. ./G76F'. FNG8NGFF F6GgF /'N/F'H 7NN>.F' FNG6.F /7N/GH /N&'F/.7' 77G GN/F. 
/. GN..FNG8NGF' FN. HH'?.F'H 7'GGg' G'6G.7g //N.GG /&N. 7N 

 .FG.FNG8NGF'H H'G?FF FG& H'GG 7NGN. 

H. ./G76F' NG FNFG'?FF NFGGF' NGFF' G?/ 

8. ./G76F' /N.'.F' //'N8H /'N/F' //N. FNF/. FN. FG?FF /F8'N.G /&N. 7NGN. 

/. ./.7'FG FG? /&N. 7NGN.H /NGN8NF' /'N/F' //N. FNF/. 

7.  7NGN..NGN8NF' NF7.F'H GN/F.FF PNF?GF'H P/'GF' G?/F' 

 /G76F' OF? ?GFF'. /N?. N.F'H G'/Gg' FG /?NG.G FNF/. OF' 7GH7 /Fg 7'NG'. /G76 G/G. 'GG
�'G.'0 ( NFN 'GNG G'/Gg' GF. F/G..HJLR Company, 2020-d :) 

'. ./GF..GF' GGF'H0' FGH 'gG?FF /.7'FG 0'G/. 7NGN. 

(. 7. Hg HN7NF'.0'7'N7F' /?'F7 NG OFHg' /N7'..F' /Gg?F' 7GH7 /Fg 7'NG'. /. 

0. .0'7'N7F' FG //? 7.G' ?N. Hg. FG /G76FF /'.7g' OF?' FNF/. 

    FNFG'?F' /'7Gg' OF? ?GFF'. /N?. N.F' G'/Gg' FN. /6'H FG'G. G'FG H' /F.'7F' G'/Gg' FG /6.NH
. /N?. N.F' G'/Gg'H 7GH7 /Fg /G76. Hg. FG /G76F'. FNFG'?F' ?GF H' /N/. �'G.'0 /G76F' OF? ?GFF'

 P6F' 7Gg' /G76F' 0'.F' //'N8H GG&'/' FN7/. OF' NF'.F'. P/&N /NGN8NF' GG.'N/ //N. FNF/.H /NFGGF' GG.NGF.
 .'G.'0 /G76F' OF? ?GFF'. /N?N 

7'NG'. /NGN/'G' G'/G' F.6S. 7GH7 /Fg 7'NG'. /G76 G'/G' FGH  /Fg�7GH7  G/G. H'N7F' '6G NGH
( NFN 'G FNF/. OF' /NGN/'Gg' G6GJLR Academy, 2020-a:) 

'. .7GH7 /Fg 7'NG'. /G76 NG8NGF 7G.7GF' 7NN7.F' 

(. .'G7NN7.H FNG8NGF' 0'7..H 0'7'GG G?/ 
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0. ./G76F'. /GF..GF' 0'77..F' G?/H FNG8NGF' ''/' FN7/. 

/. ' 0'GNF?GF' FFFH /G7?GF' H/'.. G?/.7GH7/Fg /G76 OF 

 .FG.F.F.7GF' NG 7GH7/Fg /G76 //'F 'NFNGNF FN6NG.GF' FN.7/GF' FG /G.6 FNNG. 

H. ./G76F'. FNFG'?FF /NFGGF' /NGF.F'H N7.6F' NGFF' ?N.6. 

8. ./FGGF' NG /N/. NG 'G FG OF? ?g7g' N/F /'7Gg' GN.N. 

    'NG'. /NGN/'Gg 7N&7F' G/GF' H'G �F.7 'G Hg. FG /Fg /G76. FNFG'?F' .N7/. NG F/G.N 7GH7 /Fg 7
 /G76FF 76'.GF' ?GFF' GN/F. /NGN/'Gg' ''6F' FG G/GF' H' /N/. �/NGN/'Gg' ''6F' /N/.7 OF? /G&N 'G �7GH7
 'G. FNFG'?F' 7N> /'7GgF 'G.G'7. G/F. /NGN/'Gg' H' GF6G /NGN/'Gg' G6G /N/.7 OF? /G&N 'GH �/77&GF'

F.'FG.  N?7 7'7' NG GF' ظ/gSNH �NF'.F' 7N/GF' NG /6.N7 'GG G.NG /NGNF?. .G'7. Hg. FG P/'G
 �7N.G FG6. GG&'/' FN7/.H �/NFGGF' GG.NGF. FNF/. OF' O?7. 'GF'G /G76F' NG FNFG'?F' .N7/.F /NGN/'Gg'

F' 77..F' NG /N/. NG 'G FG OF? ?g7g'H NFGGF' GGNGF FNF/. OF' GGGN.N.H.NFGG 

 FG /N/?F' FNF/. OF' O?7. 7GH7 /Fg 7'NG'. /NGN/'G' H'G F.7 'G OF? O''F.H�G'/Gg' .?S.H 7.
 GF. GG' FG .N7/.F'H GNF?.F' N.NFG?�G'/Gg'  O?7. N.F' 'G.F'77. /NGN/'Gg' G'/G' 7'..7' GF6G /6.N 'GG

�'GFNF/.F G'/G' G&'8H FNF/.. 76'.G FG6. G'/Gg' GF. FG'N..F ./77&GF' /G76F' 

2-GNF?.F' :7GH7 /Fg 7'NG'. /NGN/'G' NG .N7/.F'H 

     GNF?.F' H'  /N/ �GF.' FG .NFS. P6F'H 7GH7 /Fg 7'NG'. /NGN/'G' FG6N P6F' N7'7g' 77F?F' .N7/.F'H
 0'?G'. 77'F? ?NG. GF.' FG GNF. P6F' 7N&7F' G/GF' .N7/.F'H GNF?.F' 77F? F/GSN�0'G76F' F'6  H'G

 F&'7NF' /G'G. H'.NFG?F' GF. G?/ OF? 6G7. 0'G76F' 0'?G'.�//'.GF'  /Fg 7'NG'. /NGN/'G' H' ظ/gSNH
./77&GF' 7GH7 /Fg /G76 OF? ?GFF'. /N?N 7/' FG GGF 'GF FN.NFG?F' FN.'G OF? 6G7. 7GH7 

      O/G GF?.FF 'OF'GG 7GH7 /Fg 7'NG'. /NGN/'G' /?S.H�/'N/F'  G/F.H 0'0H /.'6. /NGNF?. 0'7..H ON./G
 /F7�/77..GH  /NFGGF' GG.NGF. FN7/.H �'GN/F FNFG'?F' ''/' FN7/.F NGFF'H GF?.F' NG /NGN/'Gg' 7G/.7.H

�/G'/.7GF'  NG /G76F' /7'/' OF? FN7/'F 7'.6' /'/?' OF? FG?.H�F.F.7GF'  NGFF' OF? ?NG.F' ?.6.H
�7G.7GF' .g' 0'.7/ OF?' FNF/.H( 6NG.GF' .N7/.F'H /N.F' GNF?.F' Hg. FG H'FJLR Academy, 2020-

b.) 

      F7GF' /&N. NG GNF?.F' G.N g /N/. �7N.G FG6. FN.7.F' OF? 7GH7 /Fg 7'NG'. /NGN/'G' NG GNF?.F' /G.?NH
 FG6. /N7'7/F'�7G.7G  OF? /NG'.FF 7GH7 /Fg /G76 F.'/ NG G.. /NFN.7. 0'.N7/. G'FG F.' /N7>FF' .F'N.F

( /N?F'H 0'FN.7. Hg. FG 'GGF?. G. N.F'JLR Academy, 2020-b.) 

 0'NFG? G?/ OF? 6G.7. N.F' 77g' FG /N/?F' OF? 7GH7 /Fg 7'NG'. /NGN/'G' NG GNF?.F' 6G.7NH
 GF?.F'�N.'6F'  /NFG? NG 7'G..g'H ?'/.g'H�GNF?.F'  NFGGF' NGFF' G?/H�G'/.7GF' ' /.G'NGH7N>.F 0'�/NGF'?F' 

( G.'N//. FG. F.F.7GF' /.G'NGHJLR Academy, 2020-b.) 

 /N7. /N/ �/G'?F' /NNF'/F' (g7F N?G'. F.F GNF?. .G'7. 7GH7 /Fg 7'NG'. /NGN/'G' G/F. '6G NGH
/'N/F' O/G GF?.FF ' O77G 7GN. H' FGGN /7/FGF' H' H'G7g'H FNGF?GF'H ''.fF 7G>S. H' /NGN/'Gg' F �('.6F

 /7/FGF'H 'N.NFNFG.F'H GNF?F' 0'7'GG OF? /G&. /NGN/'Gg' 'GG/F. N.F' N77/GF' GNF?.F' .G'7. H'G GF6FH
 0'N6'N7F'H(STEM) H7G..GH NGG7GH N7/FGG GG GNNF' FNNFN6GF' ('.6F' HNF? H' /NGN/'Gg' O7.H �

N.F' G?/ Hg. FG �GG/'/?'. G.G. /NGN/'Gg' H'G '6F �/>F' G/F.H �(g7F' O/F 7'G..g' /H7H ?'/.g'H H'
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 NGF'?F' N77/GF' GNF?.F' .G'F7. H'N7F' '6G NG /NGN/'Gg'"Inspiring Tomorrow's Engineers" 
 GNF?F' ?N6'NG. ?.G.F'H (g7F' G'G.G' //'N6F /GG7GF' ?N7'6GF'H /76Fg' FG /?NG.G FG6N P6F'H

0'N6'N7F'H /7/FGF'H 'N.NFNFG.F'H ( FG?F' ('/7g /N.0'. 7/G' GGF?.. FN/ NGJLR Academy, 

2020-c .) 

      �/G/F.G /N?G'. .G'7. G/F. 'GF' F. �/NNF'/F' (g7F /NGF?. .G'7. GN/F. OF? طFG /NGN/'Gg' 77.F. gH
?F' /NGN/'Gg' G/F. /N/ �'GNG FG?F' NG FN.>'7F' H' 7GH7 /Fg 7'NG'. /G76 NG FNFG'?FF ''N7/ FG /N

 0gNG7.F' GF. FG6.H �GNF?.FF /NFNF/ 77G OF? 7GH7 /Fg /G76 O/F FNFG'?F' HN7/ FN.7 NG 0gNG7.F'
 /G76F'. FNFG'?F' /NG'G7 G?/. N.F' 0'7'N7F' FG /?NG.G Hg. FG �/'N/F'H FG?F' FN. H8'N.F' /7GG OF?

7'N7F' GF. 6G7.H �/GF..GF' GNF?.F' .G'7.. GGF'/.F' FNG7.HF.H /N.g'H /GNGgF /8'.' 7NGN. OF? 0' GN/
( /7'7/F' H'GG.7g NF'G G?/ GN/F.H �/77gF PNF?GF'H P/'GF' G?/F'JLR Academy, 2020-d .) 

      FG6. 7GH7 /Fg 7'NG'. /NGN/'G' 'GG/F. N.F' /NGNF?.F' .G'7.F' ?NF..H�7N.G . .G'7. FN. 'G /N?G'
 0'7'7/FF .G'7.H�'NF?F'  FGH :NFN 'G /N?G'.F' .G'7.F' GG' 

'.  :0'NFF.F' .G'F7.Technical program, JLR Academy, 2020-e).) 
(.  :/.6GFF' .G'F7.Studio Modeling program-e, JLR Academy, 2020-f).) 

0.  :0'N.G7.F' .G'F7.Software program e-JLR Academy, 2020-g).) 

/. :/N.7GGF' 'NF'GNGF'H /.F7F' /'NGF' .G'F7. (Hardware & Mechatronics program, JLR 

Academy, 2020-h.) 

 .FG :P7'..F' FNN7.F' .G'F7.(Commercial- Marketing program, JLR Academy, 2020-i). 

H.  :P7'..F' F7'N.F' .G'F7.(Commercial- Communications program, JLR Academy, 

2020- j.) 

8. F' HN&6H /NF'GF' /NFN&7GF' .G'F7. :0'G76(Corporate Affairs –Responsible Business 

program, JLR Academy, 2020-k). 

 /F7 OF' 7NG6 /.7 //G FG 7G6F' /GF'7 .G'7.F' 7G.7.H�/FG'G  H' 7G6F' /GF'7 .G'7.F' 8'..' FGF F/N 'GG
/NF'.F' 'N'6GF' OF? GFN7/ ?G 7GH7 /Fg 7'NG'. /G76 NG GGN8N. G.N:(JLR Academy, 2020-L)  

'. ..'799222  'ONNF7 NFNF7.7' GNF. 

(.  'G7/F /NF'G //FG. /7'.F' /N'?7F' .G'7.9522 .NFNF7.7' GNF. 
0.  //GF /NNF7 /8'.'04  F? /N6. //G FG?F' NG 8'..' FGF ' OGNN0 .7G6' 
/. .FN/&'7F' /?'F7F' ''7.. FG .N7/.F'H /'67g' 

 .FGF'. FNFG'?F' 0'/NG7F /GG7G /N7.6 7NN7. /7../G76 

H. .0'NF'?GF'H /GF..GF' /N?'G..g' /'//g' NG /G7'6GF' 
8. .N?'G..g' /?'F.F' G'>F 
0. .6G.G 7?7. /7'N7 ''76 8'N.G' 7ط.G 
7. ./G76F' ?... N.F' O7.g' FG'7GF' FG /N/?F'H 0'F'6/F'H /N6'N7F' 0g'7F' OF' HN7NF' 

     'NF?F' 0'7'7/FF .G'7. 7GH7 /Fg 7'NG'. /NGN/'G' G/F.H  7'NG'. /G76 NG //N.NGF' 0'77..F' NG
 NG /G/F SGF' /N?G'.F' .G'7.F' 0'77.. ?G ' OG'G. G.'6.. N.F'H 7GH7 /Fg�/NGN/'Gg' G7 SG Gg..' ?G O
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 FG?H /NGF?F' /.7/F'�77..F'  FG 'GNF? F7'/F' FGG. /NFGG 0gG&G .G'7.F' GF. Hg. FG N7?S.H
 /G76 NG FG?F'. H'/.Fg'�7GH7/Fg  /Fg 7'NG'. /G76 NG FNFG'?FF /NFGG .G'7. G/FS. /NGN/'Gg' H' 'GG

( NFG?F'H NGF?F' GG'N.7G FN7/. G/G. 7GH7JLR Academy, 2020-m.) 

 FG /N/?F' FN.H 'GFN. /G7.6G /NGNF?. .G'7. H'N7F' '6G NG 7GH7 /Fg 7'NG'. /NGN/'G' G/F. 'GG
 /NGF?F' 0'77&GF'�O7.g' GG' FG N.F'H :'GCIMA (FNN7'/g' FN.7'/GFF /7.7'6. /G?G�) CIM  /G?G(
FNN7.FF /7.7'6.�) CIPS 0'/N7N.F'H 0'N7.6GFF /7.7'6. /G?G(�) CIPD  /'7GgF /7.7'6. /G?G(

 )/NGF.F'HHIMechE (FNNGNF'GNGF' FN7/FGGF' /G?G) ((JLR Academy, 2020-m. 

    GF' .G'7.F' NG /7'7/F' '/.. /G'? /7N7.H 7.GGNF 7G6 /N'/. NG 7GH7 /Fg 7'NG'. /NGN/'G' NG /GF..
 7G6 /N'GF O./�NNFNN  FG'G N7'7/ G'?G�.G'F7.FF  FGH .G'F7. FG //G GF...H�G?NF 0'GNF./ FN. 'G 

( G'7N.G/ H' 7N.7.'G H' /NFGGJLR Academy, 2020-m.) 

     NGN/'G' GG/F. 6NG.G GNF?. G'>F G'FG H' F.7 'GG /6.NH FG /?NG.G Hg. FG 7GH7 /Fg 7'NG'. /
 7Gg' �'NF? 0'7'7/ .G'7.H /N?G'. .G'7.H PNF'/F' GNF?.F'. /7'. .G'7. FN. 'G /?NF.GF'H /6NG.GF' .G'7.F'

..G'7.F' GF. /F'7'H FG?H ?NF. O/GH 'G.G'7. NG /NGN/'Gg' ?7N. O/G /G&N P6F' 

     /NGN/'G'. .N7/.F' /NFG? 7.N 'GNG 'G'  FNFG'?F' .N7/. OF? FG?. /NGN/'Gg' H'G 7GH7 /Fg 7'NG'.
 /NGN/'Gg' H'G '6G NGH �//'G.7g' 0'.7/ O7F'. GGFG //'G.7g' /FH'/GH GG&'F..7' F.' FG 'GN/F /7GGF'
 FNNFGF' .N7/. OF? /7N.G 0'7/F GGN/F FN7F.F' FG /7GG FN.7/G 7'... H'. .N7/.F'. G'NFF' /F? N?'7.

G?F'H �GNF? .?FH N.F' NF'7N7.F' FG?F' H'/NG. '6G NG /NGN/'Gg' G6.F.H �7GH7 /FF' /G76. FNG8NGF'H H'
 .N7/.F' '6G NG /N7'N?GF' .F'N.F' /G'G /'?'7G ?G /G76F'. FNFG'?F' /'7GgF 6NG.G .N7/. G'G.' FG6N P6F'H

G7N>H �/FG& .N7/. /&N. /'?'7GH FN7F.F' FN. /'H'7GF' 7.N 'GNG( 0'7'..?g' FG 'JLR Academy, 

2020-m.) 

      /G76 NG FG?F'. H'/.Fg' NG FN.>'7FF /Gg' /7N7F /N.N7/. .G'7. 7GH7 /Fg 7'NG'. /NGN/'G' G/F.H
 FN. 'G GG7'G?' /H'7.. P6F' ('.6F' FG /7'.H 7GH7 /Fg 7'NG'.94 – 92  GF. GG' FG F?FH �G'?

/7.. .G'F7. /N.N7/.F' .G'7.F'  FG?F'work Experience  7G6' Hg. ////G ?N.'7' O/G OF? /.GN P6F'H
 NNFNNH NNFNN P7G6 NG .G'F7.F' '6G. /7'.F' GN/F.F' /NFG? '/..H �G'? FG FG NNFNNH NNFNNH 7N'7.G0202 �G
FG?F' NG /N/NFF.F' /NFG?F' /7..F'. /7..7GF' ?N6'NGF' OF? N.N7/.F' .G'F7.F' '6G 7H'/G FG6.H�  GF6GH

/NH6.F .G'F7.F' 7NN7.H �/NFGGF' /76Fg'  ?N6'NG /?.'.G. GGG'G.G' //'N8 OF' /G'6g'. FGGFF GGG. (g7F'
( 0'N6'N7F'H /7/FGF'H 'N.NFNFG.F'H GNF?F'JLR Academy, 2020-n.) 

     'F. /7'.F' "F.F.7GF' 6N6?." H'NF?. /N.N7/. /7H/ 7GH7 /Fg 7'NG'. /NGN/'G' .GG7HF'7FF 0'.
( 0'N6'N7F'H /7/FGF'H 'N.NFNFG.F'H GNF?F' H'.G NG 0'.NGNGF'STEM HNF/F'. FNG.GGF' FG /7'.H )

 /Fg 7'NG'.F /NFF.F'H /NGF7F'�7GH7  //GF /7H/F' GF. /.G.H4  NG /7'.H /'Fg' .N7/.F /N.N7/. ?N.'7'
( 0'7'N7F' /7/FG H'.GJLR Academy, 2020-n.) 

 .N7/.F' /G.?NH GNF?.F' 6G'7G 'G. GNF. N.F' /NF'/NGF' 0'7'N6F' OF? 7GH7 /Fg 7'NG'. /NGN/'G' NG
 0'7'N7F' ?NF7. ?F'NG NG /NGNF?. 0'7'N8 /GF..GF' /NGNF?.F' 6G'7GF' G/F. /N/ �/NGN/'GgF /?.'.F' /GF..GF'

' ?NF7. 6G7GH 6.NNGH7. /?FFH HNGNFN7H HN.7GNF NG 7GH7 /Fg /G76F /?.'.F'NG 0'G7/GF  HN..G'G7GFH
 HNGF?.NH �/NFN.7.F' 0'77'GGF' ?G P7>FF' GNF?.F' (g7F' .G/NH �HH/N'. NG /7/FGF'H GNG7.F' 6G7GH
 /N7'7/F' HN7GF' /76F'H /N/'67' /FN. 0'7'N6F' ?NG. FG6..H  �FN.N7.F'H NFGGF' .N7/.F' 77G F?
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'.F7.GF /GG7GF' /NF7NF' .G'FGF' ?G O6'G.. N.F'H FGH �/NGN/'GgF /?.'.F' /GF..GF' .G'7.F' NG /7'7/F' 0
 NG NGNF?.F' /HNF'G 7GH7 /Fg 7'NG'. 6G7G :7GH7 /Fg 7'NG'. /NGN/'Gg /?.'.F' GNF?.F' 6G'7G 7G6'
 7GH7 /Fg 7'NG'. GNF?. 6G7GH �HN..G'G7GFH NG 7GH7 /Fg 7'NG'. G7/G ?NF7. GNF?. 6G7GH �HN.7GNF

.NNGH7. F7'G GNF?. 6G7GH �G'G>FG7. NG NGNF?.F' H'GNFN7 7GH7 /Fg 7'NG'. 6G7GH �G'G>FG7. NG 6
( 7N'6GNH7'H NG HH/N'. 7GH7 /Fg 7'NG'.JLR Academy, 2020-n.) 

     FG 'GNG FNF/.FGFF /N.F' /'/?g'. 7GH7 /Fg 7'NG'. /NGN/'G' G'G.G' O/G /6.N F.7 'G OF? 'O7N7'.H
. .G'7. G?/ Hg. /77&GF' /G76F'. FNFG'?FF //N. /N.N7/. .G'7. 7G'N. OF' /G'6g'. �/6NG.G /NGNF?

 NG 0'&GF' FG /N/?FF G/FS. 7GH7 /Fg 7'NG'. /NGN/'G'. /N.N7/.F'H /NGNF?.F' .G'7.F' H' ظ/gSNH �/NGN/'GgF
FG GF' ظ/gSNH �'G6NG.H /NGN/'Gg' ''/' /NFNG6H ?NF. OF? /G&N 'G �?G..GF'  /NGNF?.F' .G'7.F' Hg.

 G/GF'. 'GG'6.F' O/G OF' 7N6S. /F'FH/G'G /G76. FNFG'?FF 7GH7 /Fg 7'NG'. /NGN/'G' 'GG/F. N.F' /N.N7/.F'H
 .G'7.F' G>?G H' ظ/gSNH �7GH7 /Fg /G76. FNFG'?F' .N7/.. 'GG'NF NG F/G.N P6F'H GF.' FG 0'6FS' P6F'

GG/F. N.F' 0'7H/F'H /NGNF?.F' GNG7.H /?'F7 H'.G NG FN77..G 'GG/FSN 7GH7 /Fg 7'NG'. /NGN/'G' '
 ?G FG'N.NH � 6NG.GH 77..G .N7/.H GNF?. GN/F. N/F 7N.G FG6. /NGN/'Gg' 77/ NF?N 'G �0'7'N7F'
 FN7/'F FN6NG.G 7N7/. /&NG ''6?' 7G'N. /NGG' GF6. /6.NH �'GNG HN.>7N N.F' /NFGGF' FNFG'?F' 0'.'N./'

.6NG.G FG6. .N7/.F'H GNF?.F' GN/F. OF? 

      H' 0' �7GH7 /Fg 7'NG'. /NGN/'Gg G?'/ 7N&7 77F?G .N7/.F'H GNF?.F' 77F? /NGG' F.7 'GG /6.NH
 OF? H'?G FG6. .N7/.F' FG?NH �/NGN/'Gg' F./' /'7GgF /N.F' /'/?g' F? HgN&7GF' 'GG .N7/.F'H GNF?.F'

/.FGF' 0'7'GG 7NN7. FG ON.7G OF?' OF? FN.N7. /N.H 7G'N. G?/N 'G �GG.'7/F /NGF.H /?G'.F'. FNF
 /NGN/'G' NG /N.N7/.F'H /NGNF?.F' .G'7.F' GN/F. 'GNG G.N N.F' 0'77..F' //?. H'N7F' '6G NG ظ/gSNH �/'/?g'

FNN7.F'H /.G7.F'H /7/FGF' NG /77..G .G'7. FN. 'G ?NF.. N.F'H 7GH7 /Fg 7'NG'. NG7.F'H /6.NH �G
.77F?F' '6G NG 7GH7 /Fg 7'NG'. /NGN/'G' 6NG. O/GH �/G/F SGF' /N.N7/.F'H /NGNF?.F' .G'7.F' FG? O/G GF6. 

4-/G'76F' :7GH7 /Fg 7'NG'. /NGN/'G' NG 
G?/ FG 'GF TUGG. N.F'H 'GNF? 7GH7 /Fg 7'NG'. /NGN/'G' 6G.7. N.F' /7N&7F' 77'F?F' FG /G'76F' /?S. 

 FG6. /N.N7/.F'H /NGNF?.F' 'G.G'7.�7N.G  /NGN/'G' 0'G. ?G /G'76 /F?F O?7. /NGN/'Gg' H' ظ R/gSN '6F
.H'N7F' '6G NG ''/g' NG 6NG.F' OF' HN7NFF //N/? /N/'7.F'H 

 FG /N/?F' 'G?G 7GH7 /Fg 7'NG'. /NGN/'G' /F?. N.F' /N/'7.Fg' 0'G.F' FGH( 0'G'76F'JLR 

Academy, 2020-m:) 

'. ( 6G.7N7 P' GN' N. /77&GBAE Systems 0'?'F7F'. /7..G 0'N7F.F' ///?.G /G76 NGH �)
.///.GF' /GFGGF' NG H/FF NG 'G7FGH �/N?'G/F'H /NN.F' 

(. ( 87'G 7N.NG 7NH7 6FH7 /G76Rolls-Royce�)  /7.'GF' 0'7'N7F' /?'F7F /NF'7N7. /G76 NGH
 /?NG.GF FG'GF'. /GNFGGH /?.'.BMW ./NF'GFg' 

     O7.' 0g'.G FG6.F O7.g' 0'G.F' FG /N/?FF 7GH7 /Fg 7'NG'. /NGN/'G' 0'G'76 ?7N..HG'76FF�/ 
 /G.6 0'G.F' GF. GG' FGHSpringpod GG7.7. FN6F' 77'/GF' N.N7.H ('.6FF /7G.G G&'8H /G.6 NGH �

 ('/7'. 0g7�FG?F' N.7. NG /NGN/'Gg' ?G /G.6F' GF. GG'7.H OF? HN7/F' NG FN.>'7F' (g7F' F
( 7GH7 /Fg 7'NG'. /NGN/'G' NG /N.N7/. 0'7H/JLR Academy, 2020-n.) 
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 0g'.GF' FG /N/?F' NG ///?.G 0'G'76 NG 7GH7 /Fg 7'NG'. /NGN/'G' 'G/F?. N.F' /G'76F' H' ظ R/gSN
/N?. N.F' //'G.7g' G.H' FG /N/?F' FNF/. 'GFg. FG G/G.7. N.F' 6'.G FG6. /NGN/'Gg' OF? ?GFF'. 7

 7GH7 /Fg 7'NG'. /G76 NG FNFG'?F'H�GF6G  'G?G /F?. N.F' 0'G.F' OF? ?GFF'. /N?. 0'G'76F' GF. H' 'GG
 ''/' FN7/. NG GG7S. N.F' /G/F.GF' 0'NFF.F'H G7'?GF'H /F'7GF' H/'.. Hg. FG GF6G /G'76 /NGN/'Gg'

.GF?.F'H GNF?.F' NR.NFG? 

5-GNNF.F' :7GH7 /Fg 7'NG'. /NGN/'G' NG 

     FN7/. 'GFg. FG /NGN/'GgF FGGN N.F' /N7'7g' 77'F?F' FG 7GH7 /Fg 7'NG'. /NGN/'G' NG GNNF.F' /?SN
 P6F' 7Gg' �/NGN/'Gg' ''/' NG G?6F'H /NFF' .F'N. OF? G7?.F' /NFG?F' GF. Hg. FG G.N /N/ �'G&'/'

. OF? ?GFF'. /N?N .7N.G FG6. G.'.7.G FN7/.H /G?GF' ''/' FN7/ 

      /NGN/'Gg' G. GNF. 'G .NF'7g' GF. GG' FGH �7GH7 /Fg 7'NG'. /NGN/'G' NG GNNF.F' .NF'7' //?.. '6G NGH
  �'GGNG7.H 0'7'N7F'. /7..7GF' /GF..GF' 0'F.'7GF' NG G'7.6gF 'G.g7 /NGN/'Gg' ?G/. /N/ �0'F.'7G FG

' FGH 7GH7 /Fg 7'NG'. /G76 GG>F. P6F' 77'/GF' 'N.NFNFG. P//. 0'F.'7GF' GF. 7G64X4 GF. G_>FS.H �
 G6G /F?S.H �?G/F' /NFH �FG'NGF' /7/FGH �0'N.G7.F'H �0'7'N7FF /N&'.7GGF' /6G.g' GNG7. NG /F.'7GF'

7'G?' /H'7.. (g7 FG /FNGG H7G /&NG OF? G _G7S.H �'ّ克NNF7 /F.'7GF' FN. GG99 H91  FG GNF.H �' OG'?
 �7GH7 /Fg 0'7'N7 ?NF7. 00NGF FGH NGF7g GG/. 0'0 N?'.7F' ?G/F'. FG?. /7'N7 00NGF ?NF7.. /F7G
 GF0 /?.H �O7.g' 77'/GF' ?G 'N7G'F.N H' F.F 0'7'...g' HH7.SNH �'GFN?F7NH GG.'7'N7 (g7F' G TUG7NH

FFg' 0'N&'GFF' OF' HH6&'GF' FF.FN( /NGF'?F'H /NF7NF' 0'F.'7GF' OF' //.'FF' H7GF' G/F.. GF0 /?. G/ �/NGNJLR 

Academy, 2020- n.) 

     G'? G?6H G. ///.GF' /GFGGF' NG 0'G76F' 0'?G'. ''/' GNNF.F G'>F /.NNH0225�G  '6G OF? GNF.H
0'7'N6. GNF. N.F' //N.F' GNNF. /&NG Hg. FG /NF'7N7.F' /GNG/F' G'>FF'  GF. OF? /N6N.G.'�0'77&GF  GNF.H

( (g7FF NF7H H'N..7' FN.7..NSS /G76F' /?G'. ON.7G F? GGF'&7F )�'G&'/'H  0'GNNF. ?G. G.NH
 Hg. /?G'.F' 'GNF? .F7/ N.F' 0'.7/F'H 0'7H/F' ?NG.F (g7F'�/7'N6F'  OF? /?G'. FG F7/. _GR/ FGH

 G'?F' Hg. ////G 7'FF�//'NF' 7G. G.NH G/7F' NG 'GG7' 76F. 7'FFF' OF?' OF? .F7/ N.F' /?G'.F' GN
( /NF7NF'Beynon, 2020.) 

 NG 0'G76F' 0'?G'. ''/' GNNF.. GNF. UG'?F' ?'7FF' FG /FNGGF' /'/.g' 7F'.G .F'GH�'NF'7N7.  O./
G..g'H /N/'7.Fg' /N/.F' 7F.G HNGNF /N?'G..g' GNF?F' /'/.' 7F.G /NG7. //'?' .G.( /N?'ESRC �)

G.H  N//.F' 7'6FF' /7'.H 0'G76F' 0'?G'. /76F' /?.'7GF )0'NF7 7G.( /N7H/ /?.'7G H'./'
(Beynon, 2020.) 

 /'/.' FG /'G.?g' //'G6 OF? HN7/FF 'GN?7 7GH7 /Fg 7'NG'. /NGN/'G' ''/' GNNF. .NF'7' FGH
 //'G6 7..?. /N/ �/NGF'?F' 0'G76F' 0'?G'.G-ACUA International Corporate University 

7GF' 0'0 /NFGGF' 7NN'?GF' OF' F7. /G76F' /?G'. H' 7'G8g /'.FFF 'OF'N. 7NN7.F'H GF?.F' NG NGF'?F' ON.
The Global Association of Corporate Universities and Academies (G-ACUA, 

2020). 

 /NGN/'G' ''/' GNNF. .NF'7' ?NF. �F.7 'GG /6.NH'G GNNF.F' .NF'7' //?.. /N/. 7GH7 /Fg 7'NG'. 
 /NGN/'Gg' 'G. GNF. /7N.'H �/7'. 0'G. 'G. GNF. /NF'/H �/NGNG/ 0'G. 'G. GNF. .NF'7' FN.�'G.'0 H ظ R/gSN
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 /NGN/'Gg' ''/' GNNF.F /GF..GF' .F'N.F' OF? 6NG7.F'. GNF. �/N.7'. G' /NF.'/ .F'G' ''N7 �/G. FG H' GF6.
.F'G/NGN/'Gg' ''/'. /7..7GF' .F'N.F' FG 'G7N>H /NF'GF'H /NGN/'Gg'H /NFGF' .F'N. 

 FG6.H�G'?  FG 0'G76F' 0'?G'. H' /..FGF' 7GH7 /Fg 7'NG'. /NGN/'G' 87? Hg. FG /6.N
 .F'N.F'. /N7>FF' .F'N.F' 7.طF 'ON?7 �/NGF'?F' 0'N/'7.Fg' 'GNF? 6G.7. N.F' /7N&7F' 7'GFg' GG''�/NFN.7.F 

 '6F �/'7.Fg' G?/H 7NN7. NG /N.N7/.F'H /NGNF?.F' .F'N.F' FG //'G.7g'H �/NFN.7.F' /G7?GF' 0'NFG? G?/H
 FG6. 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F' 7NN7.F //7.FGF' 0'''7.g' OF? G7?.F' G.N7?NG G'  7N/GF'

.NF'.F' 

?.'7F' 7N/GF' 

7NN7.F //7.FGF' 0'''7.g' 0'G76F' 0'?G'. NG .N7/.F'H GNF?.F'  /..FGF' 

 /Fg 7'NG'. /NGN/'G' /7.. HH'F. OF' /G'6g'. /N7>FF' 0'N./g' FG G67? G. 'G FGH�7GH7 G H'
 //7.FGF' 0'''7.g' FG /?NG.G /7.FN 'GNF? O''F. N.F' .&'.FF' FG /?NG.G OF' .F7N. /NF'/F' /7'7/F'

G .N7/.F'H GNF?.F' 7NN7.F FG6. /..FGF' 0'G76F' 0'?G'. NFGGNH G'? 7.FGH /7'7/F' .&'.F /'6N' 'G.'/
:NF'.F' N/FF' OF? 

 'gH'-.&'.F :/7'7/F' 

:N.f' NG F/G.. N.F'H .&'.FF' FG /?NG.G OF' /7'7/F' .F7N. 

9. GF' GF'?F' NG 0'G76F' 0'?G'. /'6FF /G?'/F' 0'N7>FF' GG' O//' P76.F' H'GF' 7'7 /N7>F /?S.7'? �7
 76.F' NG 7'G/.7gF N?7F' HN/ 7N/G.. 'GF' 0' �.N7/.F'H GNF?.F'. /7N.G /F7 'GF /N7>FF' GF. H' /N/

 /&'? 7.G' FNF/.F 7/F O7F'. GGFG //'G.7g'H�P/'7.F' 7.Fg'. 76'.G FG6. GNF?.F' 7.ط Hg. FG./' 
0. 76F' 0'?G'. /'6F Gg..g �0'G76F' 0'?G'.F ///G GNGGG /.NN g 'G.'G.N.H 'G?'NF'H 'G.'7'/'H 0'G

.'GG'/G'H 
0.  /NGNF?. 0'77&G 'G7'..?' G.N /N/. /6NGGF' 77'F?F' FG /?NG.G OF? 0'G76F' 0'?G'. GNGGG 6G.7N

 /G&'F�'G.'6.  GNF?.F' /?SNHNG .N7/.F'H  7N/G�'GFG?  0'NFG?FF 7N&7F' 77F?F' NG P76.F' /7NGF' H'H
 G.. N.F' /GF..GF'�'GNG 7HH/7N&7 /FN N>.F' /.G'NGF /N7'7' /FN7H 'G7'..?'H FN.7.F'. /N7>FF' .G/F 0'7

 G?/ Hg. FG ?G..GF' //'G' NG 'GG/G F/G.NH 77'?GF' GF'?F' NG /?7'7.GF' /N.NFNFG.F'H /NFF.F'H /NFGF'
.?G..GF' NG /F/G.GF'H /N.7'.F' /&N.F' 

4. 'GF.' FG 0'6FS' N.F' 0'G76F' 0'?G'. G'/G' //?.. G'/G' FNF/.. 7N&7 FG6. G.G. 'GF' /6.N /N/ �
 H'N7F' '6G NG 0'?G'.F' GF. HH'/.H 'G.'6. 7..ط. G'/G' FNF/.F O?7. 'GF' 'GG �'GF /77&GF' 0'G76F'
./78'FGF' 0'77&GF' /7G'FGH /NGF'?F' 0'7N7.F' P//. 'GFg. FG ?N7.7. ./7N.G /N7G'F. /6NG FNF/. 

5. ' F/G. /7N&7 /?NG.G G'FG 0'?G'. 'GNF? 6G.7. N.F' /N7'7g' 77'F?F�0'G76F' ' GF. F/G..H 77'F?F
 0'?G'.F' GF. /N(7 NG�'G.F'77H  'GG'/G'H�/N.N.'7.7g'  'G.NF.H�/NGN>F.F' F'H .N7/.F' G'>FH GF.. GNF?.

�/?G'.F'  N.F' 0'G'76F' OF' /G'6g'.�'G/F?. .0'?G'.F' GF. G/G.?. N.F' GNNF.F' G'>FH 
2. /G. 77'F?F' ?NG. 'GGNF? ''F. ///.. P6F' H'7N&7F' H'77F?F' 'G.F'77H 0'G76F' 0'?G'. /N(7 F

 0'?G'. 'GNF? HNG.7 N.F' /NF.F.7GF' /N(7F' H'///N 'GGG �0'G76F' 0'?G'.F /FNGGF'�0'G76F' 
 /N.N.'7.7g' G'/Gg'H�/?G'.FF  'GG. GNF.7 N.F' .N7/.F'H GNF?.F'H FG6 ///.H�/?G'.F' GH G>F GF6

.O7.g' 0'G.F' ?G /?G'.F' 'G/F?.7 N.F' GNNF.F'H /G'76F' 
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9.  GNFF' FG /?NG.G. 'G.F'77H 'G.N(7 77 .7.ط'?GF' GF'?F' HH/ NG /..FGF' 0'G76F' 0'?G'. 77/.
 /G76F' 'GNF? /G&. N.F'�/77&GF'  GF'?F' NG 0'G76F' 0'?G'. NF'. F? /6NGG 0'?G'.F' GF. F?.N 'G

N7. 'GF'../GF..GF' 'G.'NFG? 7'7G G.N. /?G'.F' G'/G' FNF/. G/.. //// SG GNF FGH 7 

2.  FNF/.. 7..طNH �'G.F'77 FNF/.F /NFNF/ /G.7. 77'?GF' GF'?F' HH/ NG 0'G76F' 0'?G'. G'/G' F/G.
 /N.N.'7.7g' G'/Gg' FNF/.F G'?F' 7'7g' ///. N.F' /?G'.F' /N(7 FGH G.N.F' GF.�'GF 

1. F? /G'76F' G?/ NG ' O7N.G ' O7H/ P/&N GFg �0'G76F' 0'?G'.F HNGG N7'7' 77�'G7'7G  'GF /.GNH
 FG /N/?F' 'GFg. FG 0'G76F' 0'?G'. .7.G. N.F'H 0'77&GF' FG /N/?F' ?G FG'?.F' NG /?7'H 'OF'G&

�0'7..F' .7.F' .F'N.F' FN. /G'76F' 7N7 FG /7N7 F7g' NG NG 0'G76F' 0'?G'. /7GG /?S.HN /NF
.0'?G'.F' 'GF/G. N.F' /N7>FF' .F'N.F'H 0'G76F' 'GF/G. N.F' 

92. 0'?G'.F HNGGF' N&'GFF' 77F?F' GNNF.F' /NFG? H'�0'G76F'  NG 7NGG.F' //'?' G.N GNF? O''F. P6F'H
.F /FNGGF' /GF..GF' 77'F?F' FN7/. //'?' NG /NFG?F' GF. GG7S.H �0'G76F' 0'?G'.F /GF..GF' 77'F?F'' 0'?G

.0'G76F' 

99. 0'?G'. ''/' GNNF. 0g'.G //?.�0'G76F'  0'G76F' 0'?G'. 0'''/' ?NG. OF? 6G7. 0g'.GF' G6G H'H
./NFGF'H /NGN/'Gg'H /N7'/g'H /NGN>F.F' 

''NF'/-0'''7.' ://7.FG /N7NN7. 

1-0'''7.' :/G'? //7.FG 

'. 6N. 0'G>FGF'H 0'G76F'. /Fg?F' 0'0 0'7'8NF' GNF. H' ?6.H /..FGF' 0'G76F' FN. 7G'F.FF 7'7' ?
.//G.?G /NFH/ 7NN'?G FGH 'GF /G76 /?G'. & T6FS.7 /G76 HHg /N7N/F. 6&'N.H 6G'N/ 'GF 

(.   ''6F' NG .>7. /G76 Pg 7N&7F' /67GF' HNG. /N/. NF/GF' ON.7GF' OF? /N7'N?G 77' ?6N. H'
./..FG /G76 /?G'. 

 .00'?G'. ''6F'. ?N76. 7'/7' ./Fg?F' 0'0 /7..GF' 0'G.F' FR.TF FG GF? Hg?g'H 0'G76F' 

 ././..FGF' /G76F' /?G'. ''6F' NG 'G7'G/.7'H 'G.NF'6NG FG ' O'6. /G76 FG 7 TU7.. H' 

3-0'''7.' :/7'. //7.FG 

 'GNG/NFG? 7.N  /G76F' /?G'. NG GNF?.F'�/..FGF' :OF? GNF?.F' '6G 6G.7N H' /.gG 

'.  .G'7. GN/F. /FG OF' 07/.. G/ �7NN7NF'G.F' G/ /N77..F' 0'GNF./F' /.7/ FG '/.. /?NF.G /NGNF?.
.G'7N.G/F'H 7N.7.'GF' NR..7/ 

(.  NG HN.>'7F' H' �/7 TU7&GF' /G76F' NG HNFG'?F' ''N7 �0'&GF' ?NG.F /?NF.GF' /NGNF?.F' .G'7.F' /FG
..G /NGF? /.7/ OF? HN7/F' NG HN.>'7F' H' �'GNG FG?F'.H'.GF' NG /77 

0.  FG 7V/RF 7.G' OF' /NGNF?.F' .G'7.F' HN7H //'.g �/?S. F? O7.'H FG?F' H'GG NG /NGNF?. .G'7. 7NGN.
/'7Gg'. 

/. ./..FGF' /G76F' /?G'. 'G/FG. N.F' .G'7.F'. NGF'? H' NF/G NG77 NGN/'G' /'G.?' OF? HN7/F' 

 .FG. FG ''GG' FN77..G 7N7/. /&NG ''6?' ('7F.7'./NGF'?H /NGNFF'H /NF/G 0'?G' 

H. .GF?.F'H GNF?.FF 77G 7.G' H'G6F �(g7F' FG .7'FG //? OF? PN./. /N7'7/ HN7G ''6F' 

8. ./..FGF' /G76F' /?G'. F.'/ GF?.F'H GNF?.F' /NFG? NG /N.N7/.F'H /NFN.7.F' .F'N.F' G?/ 
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/. GF' /G76F' NG /FTU/G.G G7/'7G HNG. /?G'.FF FNNG. HH/F7 ''6F' NG FN.>'7F' ''G76F'H �/7 TU7&
 'GG/F. N.F' 0'G/.F'H �/G76F' OF' FN.7.FGF' 7N> FG (g7F' GN77H �/?G'.F' GF. G?/ NG /GG'7GF'

.O7.g' 0'?'7FFF /?G'.F' 

7.  F.'/ 7'G..g'H 6NG/.F'H ?'/.g' OF? /?'7. ''76. 0'/'7GH /77..G /NGF? 0'..GG 7NGN.'�/?G'.F 
GF? FG'G' OF' /G'6'.//N.GG /N 

P.  NG ' O7N7.H �GNF?.F' NG /G/F.GF' /N.NFNFG.F' F&'7NF'H 7'&طNF' G'/..7'. NFH7.GFg' GF?.F' 6N6?.
.GNF?.F' NG ?F'NF' /'G'/G 

 /G76F' /?G'. NG .N7/.F' /NFG? _7.N 'GNG�//7.FGF' :OF? .N7/.F' '6G 6G.7N H' /.gG 
'. G76F' NG FNFG'?FF N7'7' FG6. .N7/.F' GN/F. /7 TU7&GF' /�/?G'.FF . FG6. GGN/F. G.N FN/ NG N&6

./G76F' NG FG?F' NG FN.>'7FF 
0. ./7 TU7&GF' /G76F' G/.. N.F' 0'77..F'H />FF'H /7'/g'. 7..طN 'GNG O/7'.H �.N7/.F' 0g'.G ?NNF. 
0.  GG.'7..F ' O7>F �/?G'.FF /7 TU7&GF' /G76F' FG FN. TU7/G 7'N..' OF? N7'7' FG6. /'G.?g'G /?7'NF' N

.H'.GF' 

 ./ /G76F' O/F /NF?GF' .N7/.F' 6G'7G OF? 8'G/F' ?G /G76FF /?.'. /77..G .N7/. 6G'7G ''6F'
..N7/.F' NG /N7GF' 'G7_7..F 

 .FG./..FGF' /G76F' /?G'. 'GG TU/FS.7 N.F' /GF..GF' .G'7.F' NG 'ّ克N7'7' ' O77FG .N7/.F' /'G.?' 

H. GH FNG8NGFF .N7/. .G'7. ?6H FG6. .N7/.F' .G'7. FG.6.H �/7G FGF /N7.6F' GF?.F' 0'.'N./' F
 'G FGH G'? FG .G'7.F' GF. /N//. ?G FG'?.F' HNFGH �PN>FF' .N7/.F'H �7.NN.GGF' 0'7'GG OF? UG'?

.0'N./g' ///. 0'7'7/ FG GNF' F7N.F' G.N 

8. g' />FF' OF' /G'6g'. /N.7?F' />FF'. /N.N7/.F' .G'7.F' GN/F.Gg .N7/.F' 77G //'.g �/N6NF.F 7/F 7.
./..FGF' /G76F' /?G'.. H'/.Fg' NG FN.>'7F' FG 

/. ..N7/.F' .G'7.. 'G7_7.. 7..طGF' 0'77&GF' NG /NF'/NGF' 0'7'N6F' OF? .N7/.F' 6NG7. 

7. /?G'. F.'/ /N.N7/.F' .G'7.F' NG 7'7G.7g' F.' FG /G76F' NG FNFG'?FF /N/'GF' 6G'N/F' GN/F. ' /G76F
./..FGF' 

P.  F&'7NF' FN.7.H �/?S. F? .N7/.F'H FG?F' FG'G' NG .N7/.FF /N.N7/. /N.NFNFG. F&'7H G'/..7'
./NGNF?.F' 0'77&GF' ?G /G'76F'. 0'.N7/.F' NG /N.NFNFG.F' 

?.'7GF' /G&'F 

 'gH'-?.'7GF' :/N.7?F' 
( ./G/G /NG/G �GF'70290 -''.F7.G FNF/.H 0'G76F' 0'?G'. .) P/'/F' H7FF' NG /N/'7.Fg' /NGF.F' 0

FN76?F'H77G NG 'GFG //'Gg' /NF'GG'H 7'7.H7..H .NF7NG N.?G'. FN. /F7'FG /7'7/ :' /F.G . �/N.7.F
 �77G92(01 �)095-005. 

( ./G/G /NG/G �GF'70290 G-( .) /N.F.g' 0'7..F' 6?.F /F7'FG 0'7'7/ /N/.7F' /G'76F' 0'?G'.
Gg' /NF'GG'H/N.7?F' 77G /N7NGG. NG 'GFG //' �7G6 FN? /?G'. �/7N6FG 7N> G'7N.G/ /F'77 .
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Abstract 

The research aimed to reveal the effect of visual presentations on raising the level 

of academic achievement for second-grade students, and to achieve this goal, the 

researchers implemented a set of procedures, where two experimental and 

control processes were performed.  The groups were developed and the 

experimental method was used.  This was done by designing a program based on 

visual presentations.  The research sample consisted of (63) female students of 

the second intermediate class representing the experimental and control groups, 

and the experimental group was studied to develop mathematical skills and 

understand mathematical concepts (Pythagorean formula and theorem) with 

visual presentations, while the study was.  I studied the same topic.  The results 

of the research in the traditional way concluded: There are statistically significant 

differences at the level (0.05) between the mean scores of the students of the 

experimental and control groups in applying the posttest related to raising the 

level.  of performance.  The level of academic achievement in favor of the 
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experimental group students.  In light of these results, the researcher 

recommended a set of recommendations, including: Developing the physical and 

technical infrastructure for the use of the computer in it.  Subjecting teachers to 

regular training programs and courses in educational technology in general, and 

in computers in particular.  The study also recommended training mathematical 

teachers on designing infogrphic presentations. 

Keywords: visual presentations, teaching mathematics, multimedia 
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 FGGN /N/. �/77N.GF' /F/7GF'G �OFHg' /NGNF?.F' F/'7GF' NG /7'.H �FNGF?.GF' GF?. 7&'7.F 6NGGF'
 /'NGF' NG FNGF?.GFF 'G67?H �/N77.F' 0'7N/GF' GN8N.. /G7. 0'N.N.'7.7' NF.. /NGNF?. 0'N.G7. /'/?'

./GF..GF' /N7'7/F' 

:G.F&7'H //.F' /FG6G 
      'FH7NG //&'. /?./.7'  �0'N6'N7F' //'GF N7'7/F' ON./GF' GN/F. .NF'7' 7NN7. OF' /.'/F' G'FG

 FG '6N'H .ON./GF' GN/F. NG /N.NFNFG.F' 0'///.7GF' G8NNH �GNF?.F' /NFG?F '7N/G GF?.GF' F?.N FG6.
0'7'...g' .&'.F OF? H'.//'.F' ?g7g' Hg.  0'.F'7F' FN7/. G?6 ظ/g /FG �0'N6'N7F' //'G NG

 GNG'GGF' ('?N.7' G/? :'GFG �///?.G .F'N. NG G?6F' '6G /GgG 7G>. /N/ 0'N6'N7F' ON./GF
/N6'N7F'-  /N6'N7F' F&'7GF' F/ OF? /7/FF' G/?–FG 7.?N NGF?F' FN7/.F' OF? FNGF?.GF' HN7/ 7N7N.G /

H ''F. NG /N7'7g' 6&'G7F' 7NN'?GF' FG 7..?N FN7/.F' H' 'GG �GGF?. /'7N 'G ///N GFg �.GFG P' 7NN7.
 FG.N GF6FH �'GG/? FG /?N6NGF' G'/Gg' @NF. O/G /G7?GF .&'.FF' GNNF. 'G7'7' OF? G.N N.F' /GGGF'

�N.N.?F' /GG(/NGNF?.F' /NFG?F' NG O7.G /NGG' GF N7'7/F' FN7/.F' H' /F? HN.7GF'9404.)G 

     /N.H FG6.. ///?.G 7'&طH /N.G7. GN8N. OF? FG?F' N/F NF'/F' //.F' N?7 F.7 'G 'N6 NGH
 0'7N/GF'/N77.F'-?G  FG8 Gg..''G67?-NG  7ط�N.G NF'/F' G7F'. 0'N6'N7F' //'GF ON./GF' GN/F.

/ /NF'GG' G/ FGH �//'GF' G6G NG 0'.F'7F' 'g&G 0'7..H G7'?G /NGF. OF? FG?F' 87>.H?'G.F' 7/' /7'7 F
 0'7N/GF' :FG FN./N77.F'-/FG6.GF'  7'&طNF' /N.G7.///?.GF'-OF? G NG N7'7/F' FN7/.F' ON.7G //'

 '7N.G NF'/F' G7F' 0'.F'7F 0'N6'N7Fط.

  P7GGF' H'GF' 7'7 /7'/'. .G.G' N.F' //'.F' GF? // OF? 0'77'/F'H /'/.g' /FFF /.N.FH F.7 'G OF?
'7'/'H ..'GG NG:NF'.F' 7N&7F' H'&7F' NG /7'7/F' /FG6G />'N7 FGGN GF'G �G'?F' GNF?.F' 0 
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//.FF 7N&7F' H'&7 
 0'.F'7 O/F 0'N6'N7F' //'G NG N7'7/F' FN7/.F' OF? /N77.F' 8H7?F' G'/..7' /NF?'G 'G

 NF'/F' G7F'�7طN.G 
://.F' G'/G' 

        NF'/F' //.F' G/GN:OF' 
7?F' /NF?'G OF? G7?.F'7طN.G NF'/F' G7F' 0'.F'7 O/F N7'7/F' FN7/.F' OF? /N77.F' 8H 

:/7'7/F' /NGG' 

:/NF'.F' 7'FFF' NG 'G7N.F. FGGNH �GFH'F.. P6F' ?N6NGF' /NGG' FG G.NGG' //.F' .7.GN 

9.  GN/F. NG //N//F' /NFF.F'. 6.g' /NGG'H 0'N6'N7F' 7N7/. .G'FGH 7 .7ط�NN7.F //FGF' /.'/F' 8'7.'
/GF'N7'7/F' ON.. 

0.  GF0 8H'... 'GF' �0'GNF?GF'H /NGF?F' F&'F/F' /.F'7F' ''7?' /F? 'G7H/ GFN.N g /NGNF?.F' /NFG?F' H'
 FF/.N g '6GH �'G7N/G NG /.7. /N/. 'GGF?. /NFG? NG 'G7GF /.F'7F' G'76' /F/7G OF' /F/7G OF'

NGF' NG F?'G.F'. 'GF /G7. /F?'G .NF'7'H H77 ?'..'. g'' NF'/F' //.F' O?7N 'G '6GH �NGNF?.F' GF OF
.G7NGN. 

0.  'GNG ''/g' ON.7GG �0'.F'7F' GNF?. NG /F7'G /F/7G F/G. N.F'H �/77N.GF' /F/7GF'. //.F' 7'..7'
.'GNF. N.F' /NGNF?.F' /F/7GF' NG ''/g' OF? /76'.G /7N7. 7G?FN 

'7NF' G'/..7' N/F 0'N6'N7F' NGF?G G'G.G' GN.N. �/N77.F' 0'7N/GF' /N.H OF? /G&'FF' ///?.GF'&ط  .4
F GG?N.6.H. 0'N6'N7F' 77FG 7H7/ 0'.F' N/./NFF.F' G'/..7' 

:/7'7/F' /H// 
F' /H// F/G..:/NF'.F' 0'///GF' NG /7'7/ 

1. /N?N6NGF' /H//F' O/F /N77.F' 0'7N/GF' 87? OF? /G&'F ///?.GF' 7'&طNF' /N.G7. G'/..7' :
'/F' G7F' 0'.F'7.N7'7/F' GGFN7/. /NGF.F 7طN.G NF 

3. /N76.F' /H//F'.'N.7 /7'/'. N.'/N?F' />G'/G. H'.N? /77/G. /77N.G NF'/F' G7F' 0'.F'7 : 

2. /NF'GGF' /H//F''N.7 GNF?. /7'/' : 

4. /NF'G6F' /H//F' 'NF.F _//.F' /'/' G/ �///?.GF' 7'&طNF' /N.G7. FN.7. G. :'N/?.H-F7GF'. ' N7'7/F
'?FF HHg' G9440FG 

:/7'7/F' 0'/F77G 
:/NGNF?.F' 7.NN.GGF' .G'7. 

  G7G' 'GG7?N OG77G(0290 :90 �(N7'/F' OF? طFG /G.?. N.F' N7.F' 7N> 7'&طNF' 8H7?" :'GF'. )
 0N7H �(N.GG 7F FG ///?.GF' 7'&طNF' NG /G/..7GF' 0g'7.g' 7'&طH ?NG. G/..7. 8H7? NGH

�/G7/.G H' /..'/ /7N7H �?NG7G  NG 76'.GF' GG/.F' FG GF?.GF' FGG. 'GF' 'GG �NN/NGH �HH'/.H �GN77H
.ON./GF' 87?H �7'N..' NG GG/.F'. GF /G7. /N/ �0'GNF?GF' ?.'.. 

 ?G.N N.F' /NFF.F' 77'F?F' FG /?NG.G :'GF'. 'N&'7.' H'.//'.F' 'GG7?.H'GFN.-NG  FG'G..'7.Hط-/N.G7. 
N7F OF? FG.6.H �(N7'/F'. //?G GG'G' /'.. P6F'H �GF?.GF' G'..F' (6.F 0N7H /G7/H 0'GN77H 7
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 GFGGN 'GG �GG'G' /6H7?GF' //'GF' ?G F7'N.F'H F?'G.F' FG GFGG. /N.G7.F' GF. 7.? 0'7'N.F' FG /?NG.G
.G.NF7'H G.?77 .7/ 'GFg. FG GF?.F' 

:/N77.F' 8H7?F' 

( G?FGF' /.? ''?/0290 �022 FG'?.N 'G FG 'GF'. ) �/.N.GGF' />FF' '/? �7'7.g' /7'/ Hg. FG GF?.GF' G?G
 F? 'GNGFN H' /7GF' ?N7.7NH �/N77.F' 0'N'GGF' OF? /G.?. N.F' H'G6g'H 7N7F' FG /?NG.G FG6..H
 G/ �'G7N7G.H G.'N/ NG GF.'F. N.F' 8NG7F'H ''N6g' 6NNG. FG FGG. NGH �7G.F' G7'N/ FN. FG'G.F' FN77

.' 'GG'/..7'.FN7.f' ?G GF7'N. NG 'N?'/ 

 /.7'FGF' /G7/.GF' GN77F'H /N?F'NF' /..'/F'H /G7/.GF' 7N7F' FG /?NG.G :'GF'. 'N&'7.' H'.//'.F' 'GG7?N
.///?.GF' 7'&طNFF /N.G7. 7.? GGF 'GGN/F. G.NH �/77N.GF' /F/7GF' 0'.F'7F 

:/7'7/FF P7>FF' 7'7g' 
     'GGFF '67? .F'.F' '6G FG6.N 'GFH' :FNG7F OF' G7FF.H �/NF'/F' //.F' 'GNF? .G'F N.F' /NGF?F' GNG

 0'7N/GF' GNGGG�/N77.F' )NGNF?.F' 7.NN.GGF' .G'7.( GNGGG 'GNF'/ HH'F.N 'GNG 

/N77.F' 8H7?F' :HHg' HNGGF' 

' GNGGGF '/N//. G/ �/N77.F' 8H7?F' HH'F.F F./GG /N77.F' /G'F/FF '67? 7N/GF' '6G FG6.F 8H7?
 G6G HH'F. FGGNH 'G.'GNF7.H �'GG'/..7' NG /7/&GF' FG'N?F'H �'G.NGG'H �'G?G FG'?.F' 0'7'GGH �/N77.F'

:N.f' N/FF' OF? 77'F?F' 

:/N77.F' 0'7N/GF'H 8H7?F' ?G FG'?.FF F./GG /N77.F' /G'F/F' 

    ( .FN6H GN 7G6NYeh &Cheng,  2010 ,249 G FN//'.F' FG /N/?F' H' ) HH/G&N GNF?.F' 0'NFF. H'.G N
 FG6. /N77.F' /G'F/F' GNGGG 87. �GF?.F' NG /N77.F' 77'F?F'H F&'77F' G. GNF. P6F' 7H/F' /NGG' OF?
 OF' /N77.F' F&'77F' ?NN6F '7>F �FG'7F' 0'GNF?GF' 77? NG 'G'G '7H/ /N77.F' /G'F/F' .?F. 0' �/6'H

.7N.G // 

F&'HH /G/G G7NN /NFH G7?NH ( /N?70222�249 FG /7GFF /N77.F' /F7/GF' 'GF'. /N77.F' /G'F/F' )
 0'Gg..g' G'7/' FG GFGG. N.F'H �P77.F' G'7/g'H /N(7F' NG G.'7'GGF /G'6' �/N&7GF' 77'F?F'H H'G6g'

H �'GF'6. G'G/' 7'/7'H �'G/FF OF? /7/FF'H �'GFN. 6NNG.F'H �H'G6g' G6G NG /F&'GF' 0'?NNF.F'HG/ ?G 'G.
.O7.g' /N77.F' G.'7.. 

(HN.N8 H'GG O7NH0224�921 />N7 NG 0'GNF?GF' FN/G.F 0'H/' /.'/G. /?. /N77.F' 8H7?F' H' )
 0'7N/G/N/. �/N77.  >N7 OF' //F?GF' H' //7.GF' /N>GFF' 0'7N/GF' /G.7. NG GF?.GF' //?'7G OF? FG?.

/G7?GF' 7g..7'H 'GGGGH 'G.''7F FG7N /N77. .'GFG 

( ?N.7 H'F/H 77'. //N?7H 87'.G H'FGH H'/N8 G76'H F.6 G'7? 7G6N 'GNG0290 �99-90 P7'. H')
(Barry '6GF 'FGHH P77.F' 7N/GF /N?F'H /.7/F 'FGH 'FGH /N77.F' /G'F/F' /&N. .N.7.F '.0NGF GG7 /F )

/N?F'NF' /.7/F 'FGH 'GGNF7. FGGN /N77.F' /G'F/F' /&N. H'G 00NGFF' '7N/GF' /?7 Hg. FG //'.GF' /N77.F' 0
 F/G '?G 0N7F'H /G7/F'H /7N7F' FG6.. N.F' 0'7N/GF' GF. NGH /N?F'H 7/G' /N77. 0'7N/G OF'
 ?G FG'?.. N.F' .F7.Fg' 0'FN.7. GF6GH � NN/NGF' 0 '?.'.. OF? /G&'FF' 7.NN.GGF' 0'N.G7.H HNN6GNF.F'
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GF' 0'7G.&G F/G �/G7/.GF' /7N7F' �/GF..GF' 0'FN.7.F' FG 'G7N>H �/NG7'6.F' NN/NGF' 0'77/GH �NN/N
 GNF7. FG 7.f' .F'.F' OF?HBarry   /NG'7>N.NGF' 7N7F'G /N?F'NF' /.7/F 'FGH /N77.F' 0'7N/GF' N.'.

�/N77.F' 8NG7F'H /NF'N.F'H /NGN77F' 0'77.GF'H 7'&ط.F'. '7H7G �/N7.F' /N/N6N.F' 0'GN77F'H �/..'/F' 
 �//7.GF'H /N?F'NF' /N77.F' 0'7N/GF' FN. F7.GF' G7.FG NG ?F. 0'7N/G /N.H OF' 00NGFF' 7N6N 'GG

.G7.F' />FH 0'''GNg' �G.NF' 0'7N.?. 0'7N/GF' FG ?NFF' '6G FGH 

 .NFN. H 7NF.H7 :FG FG FG.NH( Bennett& Roblyer , 2001)  ( 7NGN.7HStoker , 2002  7.7'GH ) 

(2003 �Carter FNF6.H /N>GFF' 7'GGg' /G.7. NG PNN/ P7H/ GF  ON./GF' P77.F' GNF?.F' H' OF? )
 Hg. FG GGGF' /FG7 />N7 OF' N>GFF' NGNF?.F' ON./GF' FNN/.H �//7.GF' 0'GNF?GF' GGG N/F 0'.F?F'

N N.F'H �/GF..GF' /NGNF?.F' 0'NFF.FF (g7F' G'/..7' /F? 7'. G.N. /N77.F' 0'7N/GF'F7. 'GG'/..7' .
 NGH �/N77. /G.'H FG6.. .NNF' F/G /NGNF?.F' 0'NFF.F' H' ظ/gGF' FGG �/N77.F' /G'F/F' 0'7'GG /NF?'G.
 (N7'/F' .G'7. /?. 'GG �'GFg. FG GF?.F'H OF?GF' ''F. G/G. �/N77.F' /.'.GF'H /''7FF' 0'7'GG .F7..

&'GF'H ///?.GF' 7'&طNF' OF? /G&'FF' /NGNF?.F'/G' FG N6'7.Gg' ?F'NF' .G'7.H /NGNF?.F' /'G'/GF' .G'7.H /F 7
 0'./N NF'.F'.H :'GF'G6' Gg..' OF? /N77.F' 8H7?F' /?7H 0'F'GG'. //'G.7' (N7'/F'. GF?.F' 7'GF'
 /N77.F' 8H7?F' 0'7'GG FG H'? ON.7G OF' /NGNF?.F' (N7'/F' .G'7. GFg. FG HN77/N FN6F' (g7F'

FG GGFGG. .GGF /G/FGF' 0'GNF?GF' ?G FG'?.F' 

      H' OF? /G&'/ /.'/ NG NGG �H8g' 6FG H'7Fg' /'N/ NG 'NNN/ '7H/ /N77.F' /G'F/F' G/F.. F.7 'GGH
 0'7'6/F' .G7. '6F �H'7Fg' 77'.. HN.N 'G? 7N.?.F' NG /GFGF' /7N7F' .F.7 /FH �N&7GF' GF'?F' GGGN

G GG'7 '7N7G '/'7. /F.'7F' P6F' /N.NFNFG.F' /7N/F' 77? NG /7N7F' /NGG' ?.'7.. GFH �'GG7g7 GG N
 FG6F' FG6.F 0/'/8' F. �/'N/F' 0g'.G /G'G NG 'N.NFNFG.F' 0NGF OF' O/' P6F'H �Hf' GF'?F' G6N?N

/G7/.GF'H /..'/F'H /GN77GF' ///?.GF' 'GF'G6'. /7N7F' H' /7'. �P/NFF.F' FG6F' .F.. NFH7.GFg' . ..'
.GF'?F' 'GGGGN N.F' //N/NF' />FF' 

..7NF' 7.? 7N7F' /''7F FG /GF..GF' GNF?.F' F/'7G NG FNGF?.GF' FGG. N.F' /N77.F' /G'F/F' /NGG' /6'&ط 
.GF?.F'H GNF?.F' N.NFG? NG /''GG 7/Gg' /N77.F' 0'7N/GF' FN. 6NNG.F' OF? /7/FF' FNNG.H �/?NF.GF' 

N77.F' 8H7?F' GNGGG:/ 

    ( GNG'7.' GNF7 G7?N0221�250 H' G7N/N g GF' /N. �GG.NNH 7'6FF'. ?G/N 'G FG GF'. /G'? 7N/GF' )
 7'GFg'. 0'7N/GF'H 8H7?F' 6NNG. FGGN 'GG �7G?F'. H' ?N6NGF' H'N/ GG.NN 'GF'H �.7/G GG7/N

:/NF'.F' 

- .'..7' /'6FF F.7F' &NGN FN?G 7N/G NGH :6NGG H' P6NNG. 7N/G.'G / 
-  ?'6.F' OF? /7/FF' .7.GN P6F' g7' /N'/GF' 7N/GF' NG P/NFF.F' 7'7.6g' NG F/G.N :N776 7N/G

.'GNF. N.F' 0gH'/GF'H �OFHg' /FH'/GF' NG 'GNG (N>7G /.'..7g' 

 /N//.F .G/F N.F' 0'GN7?.F' FG /?NG.G OF? H'.//'.F' GFH /FG �/N77.F' 0'7N/GF'. FF?.N 'GNG 'FFFG'
 ('.F' /.G O7N /N/ �'GGNGGGNF/F' /.?G (9119�259 7N7F' FG /?NG.G NG /N77.F' 8H7?F' H' )

 �7G.F' G7'N/ FN. FG'G.F' FN77 F? 'GNGFN H' /7GF' ?N7.7NH �/N77.F' 0'N'GGF' OF? /G.?. N.F' H'G6g'H
.7' G/ �'G7N7G.H G.'N/ NG GF.'F. N.F' 8NG7F'H ''N6g' 6NNG. FG FGG. NGH'N. NG 'N?'/.' 'GG'/. ?G GF7

.FN7.f' 
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:/N77.F' 8H7?F' G'/..7' /NGG' 

     ( GFF' GF. /G/G 7G6N0292�952' )H  /N.H OF' 7N6. /N77.F' 8H7?F' .FH'F. N.F' 0'.'.GF' G>?G
NG FNGF?.GF' O/F /7'.H /NGNF?.F' /NFG?F' NG /N77.F' 8H7?F' G'/..7'. G'G.Gg' //'N8 OF' //FG /.'/ 
 F.F.7N GF?.GF' H' 0'./' FG '?.'F /N77.F' 8H7?F'. G'G.Gg' HNGN H' FGGN 'GG �OFHg' /N7'7/F' 0'NF7F'

.O7.g' 7'N/F' ?NG. HNG. /7N7. 0'GNF?GF'H G7'?GF' 77.F' FN77 F? 

(7'./F' 7NG7 7G0 'GG0290�94:NFN 'GNG NGNF?.F' GFNGF' F.'/ /N77.F' 8H7?F' G'/..7' /&'NG ) 

G'.NGNF?.F' P77.F' 7N/GF' FN7/. H'.G NG GF?.F'H GNF?.F' 0'N7>F FN.7. /NF'G 

      GGGF '/N. '7/7G H' /FN7H P77.F' 7N/GF' F.'/ /NGF7F' /N&'F.F' 77'F?F' G'/..7' GN>F. /NFG? /?.
' .FH 'GG'/..7'H �/GF..G G'GGH 0'GNF?G FG GNG ''. 'G ('?N.7'H �8H7?GF' P77.F' ON./GF'�/.'/F 

 FG 'G.NF'?G /6.. GN>F.F' /NFG?G .GF?.GF' /7G'0 NG /NG7?GF' /NF.F' GN>F. /NFG? OF? /N.'.Ng' 'G7'/& 7G?F.H
 /N/?F' OF. '6G 'N6 OF?H �/Fg?F' 0'0 //N/.F' 0'GNF?GF'H �/F6.GF' /GN/FF' 0'GNF?GF' FN. 7.طF' Hg.

 FNNN.7.F' FG H'/G'(H �GNNF'.H �6FH7.H �F.8H' .N7.' N.F' 0'7'7/F' OF? ''F. /NGN>F. 00'GF )H'G7NF
.0'GNF?GFF 'G..F'?G /NGNGH �GF?.GF' /7G'0 OF? 

     /7G'0 FG 0'GNF?GF' ?'.7.7g '/'.GG NGNF?.F' P77.F' 7N/GF' F.'/ /N&'F.F' 77'F?F' G'/..7' GN>F. /?N
.. GF?.GF' /7G'6G �/GF..GF' GF'NGF' NG 'GG'/..7'H GF?.GF' OF? 0'GNF?GF' FG /F&'GH /G.6 /NGGF 87?

 0'GNF?G FG G.7G'0 NG /.NN 'G. 'G7.7H 'NF? 7'GF'H 0'//H NG FF?F' NG 'GGN>F. /NFG? gNFH �G.'N/ 7'/G
./GF..GF' /F/gF' GF?.F' GF'NGF .7'FGF' .FNF' NG 'GG'/..7' F? 6.? �0'GNF?GF' GNF? .7F..g /F.'7 

' 8H7?F' 7'N..' 7NN'?G:NGNF?.F' GFNGF' NG /N77.F 

     /G/G O7N/'GF' /.?P  /G/GHG/7F' /.?F(0224�99 'G6.'N H' ..N N.F' 7NN'?GF' FG //? G'FG H' )
:NFN 'GNG ///.. 7NN'?GF' G6GH �P77. 87? P' 7'N..' F.F G7'..?' NG GF?GF' 

.F' GNF?.F /7'..GF' /N77.F' 8H7?F' ON./G HNGN H' /7H76 :/N.0'.F'.GGG'..Fg '.0'. 6NGg 

 77/F' ?N6NG. /7'..GF' /N77.F' 0'7N/GF' 7..ط. H' ..N :77/F' ?N6NG. /7'..GF' 8H7?F' /Fg?
.77/F' ?N6NG. 'G7'..7' O/G OF? 8H7?F' GF. FG //'G.7g' G./ GFN.N /N/ 

:6NNG.F' /FNG7 77.F' 8H7?F 'GF? 7.?. N.F' NF'?GF' GGG FG 6NGg.F' FGG. /7H76F' OF?G. /N ?N7.7N G
 8H7?F' ?N6NG HNGN H' OF? �8H7?F' GF. /77'N. GNF' 'GFN7N. /N7F N.F' /F'77F' 7N7G. GF?.G FG

.GG.G'F/H 6NGg.F' 0'GNF?G 7'7' NG 'G.'FNGGH /7'..GF' 

      H' �77/F'. 'GG'/.F' G/?H /N77.F' 8H7?F' GN8N. F7/ F6GN :/N77.F' 8H7?F' GN8N. F7/
'/Gg'.87?F' ON./G NG GG6NG7. //?H 6NGg.F' G'..F' ..6. GF0 ..7N /FG /.'/F' HH/ 'GFG 7 

 .FNF' NG 6NGg.F' GNF?. NG /N77.F' 8H7?F' G'/..7' F6GN :.7'FGF' .FNF' NG /N77.F' 8H7?F' 87?
.GFG ''G.Fg' /?. H' G'F/g H' 77/F' F.F GF0 H'G ''N7 'G67?F .7'FGF' 

F' GNG7.F' 77':NGNF?. 7.NN.GG .G'F7. NG /N77.F' 8H7?FF NGNF?. 

     :/NF'.F' 77g' /?NG.G NG /N77.F' 0'7N/GFF NGNF?.F' GNG7.F' 77' /N//. FGGN 
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:/7'7.F'  /FN7H P' /'.F 7H76 GG' FG G'GGF'H G'/Gg' FNF/.. H' OF?GF'. F.. g N.F' /7'7.F' 7..?.
.GF' F&'7NF' G'/..7' /F?H �/NGNF?. 7.NN.GG .G'F7.( ///'H /FN7H FNNG.F ///?6GG )NGNF?.' 7 O?/' ..

 /7'. /G7.H �.G'F7.F' NG ///?.GF' F&'7NF' 77'F? FG 77F? FG GNG7. NG /7'7.F' 776 7G'N. /NGGg
 FG H'G 'GFG /G//6G H' //F?G /6'6F' .F'G 'GFG GFg '7>FH �.G'F7.F' ?G G/..7GF' F?'G. /G.'H OF?

F? .?7F' F?'G.F'H 'GGGG G/..7GF' O 'G?G(�OG77G G7G'0290�99) 

      //6'H ///'H /7GGF /F/GG GNG /6'6 FG HNG. H' /.g .G'F7.F' 0'6'6 NG /7'7.F' 77F? FNF/.FH
'G. G/..7GF' 6G7F' HNGN H'H �G/..7GFF- G. HN/NG OF?G '0 _N>GF 7N> H' N>GF H'G ''N7 GF?.GFF( FNGN.

�FG/7F' /.?0225�942) 

:///NF'  FGG. 0'8'77 NG 'NN7 FG?. H' OF? 77'F?F' FG /?'7. N.F' /N77.F' 77'F?F' FN. /Fg?F' NGH
 HNG. 'G/F?G �GGGF'H /76F' FNG7.H /N77.F' /7N7F' GN>F. OF? ///NGF' /6'6F' /?'7.H �7.g' 'GFG FG

.GF' H'G P77. FG6. ///NG NGNF?.F' .G'F7.F' NG /N77.F' /7N7F'O7N GFg �7/G' /FNG7. GGGN GF?  /&N.
 �/GF..GF' 'G&'6.' FN. //N.NGF' 0'Fg?F' /N(7 'GNG .?7N N.F' /6N6GF' /6'6F' 7G? OF? �/?FN.G /..'/

.'GG'/..7'. GF?.F' /NFG? HN?N 'GG 

    :/N6NF' /?.GF' H'G6g' FG'G.F /77GF' 7.NN.GGF' .G'7. NG ///?.GF' F&'7NF' G'/..7' /N.N/ /
 /F'77F' GN/F. NG 87?F' /.FN 'G/F?G �/F'?G /NGNF?. /&N. FF.N 'GG /6'6F' OF? /N6N. 'G67? �0'GNF?GFF
./FG7H //6'H FN7'G.F' /N(7 OF? '7/'F /.N GF?.GF' H'G 8NG> HH/H ?N77 N/F OF? NF'?G FG 'G. 'GH 

NGNF?.F' 7.NN.GGF' .G'7. :NF'/F' 7N/GF' 

 7.NN.GGF' .G'7. GNGGG:NGNF?.F' 

      NG GN7?. N.'N �/N/g77g' /N/'FF' FG 7.7G(197�1995� Hofstter  G'/..7' :'GF'. 'GG7? /N/ )
 /F7.G /FN77. /G7/.GF' 7N7F'H 0N7F'H /7N7F'H 7FF' FG .N6G 7FF' FG .N6G 87?F (N7'/F'

.'GFN. FFF.F' G/..7GFF /N.N 'GG �/7.'7.GH 

'GG7?N gN7G. 7/G' N/F OF?H ( GFF' /.G 7H/FG9402�922GF'. )' NGNF?.F' ON./GFF NFH7.GFg' GN>F.F' :
 GF?.GF' FN. F?'G.F' 77G /N.N P6F'H �/G7/.GF'H /..'/F' /N77.F'H /N?G7F' 7'&طNF' FN. FG'G.F' OF? G&'FF'

./.NF7GF' /NGNF?.F' G'/Gg' FNF/.F �.7'/F' Hg. FG /NGNF?.F' //'GF'H 

 F.7 'GG 'N6 NG PN./. NGNF?.F' 7.NN.GGF' .G'7. H' OF? 'F'G.' G'FG H' OF? 'F'G.' G'FG H' ظ/gN GF'G
 ''7?' NG Gg..' G'FG H' 'GG �/G7/.GH /..'/ GN77H 0'N7'H 7N7H 7N7F FG 77'F? //? OF?

. F? /7'.? 'GF'. 'GG7? FG G'FG H' ظ/gN /N/ �NGNF?.F' 7.NN.GGF' .G'7. GNGGG G7N FG'6 GN7?.7 .G'
�0'/'N? /G/'(GN7?. F/G0224�GFF' /.G 7H/FG('GG7? 'GG �)9402 �NFH7.GF' GN>F. F? /7'.? 'GF'. )FG

 H'G.(GN7?. F/G ('?Fg'H 0'FN.7.F'H 0'GNF?GFF 87? F? /7'.? 'GF'. 'GG? FG GGFGH
�H'G76F'0220N7?. F/G ///?.GF' 7'&طNF' 77'F?F .G/ F? /7'.? 'GF'. 'GG7? FG GGFGH�) NGH G

7.7G197)�1995� ( Hofstter ( GFF' /.G 7H/FG O7N 'GG �9402�922 ///?.GF' 7'&طNF' 77'F? .G/ H'.)
�GFF' /.G 7H/FG( ?G H'.//'.F' FG..H �GF?.GF' ?G F?'G.F'H FG'G.F' OF? G&'F9402 7'&طNF' GNGGG HN/ )G

G'G.F' OF? G&'FF' NFH7.GFg' GN>F.F' OF? ON./' /N/ �///?.GF'G.F'H �///?.GF' 7'&طNF' 77'F? FN. F F?'
.//N6FGF' G'/Gg' FNF/.F �/NGNF?.F'  //'GF'H /GF?.GF' FN. .7'/F' Hg. FG 
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:NGNF?.F' GFNGF' NG NGNF?.F' 7.NN.GGF' .G'7. /&'NGH /NGG' 

     6.F' '6FH �NGNF?.F' GFNGF' NG //N/? G'/G' FNF/. OF? NGNF?.F' 7.NN.GGF' .G'7. FG?.7  'GG'/..7'
(FN?'G7' .N7>F' //?NH �GF?.F'H GNF?.F' N.NFG? NG ?7'H H'7F OF?0229 NGNF?.F' 7.NN.GGF' .G'7. /&'NG )

:OF? FG?. 'GF' 7G6NG 

 N.'.GF' 7FF' 'GFN. FG /?NF.G H'G6' NG 'G67? /N/ FG 0'GNF?GF' FN. 7.طF' OF? (g7F' //?'7G
F'H NN/NGF' 0'7FFH 7N7F'H 0'GN77F'H./N.N7F' 0'7/&G 

./N7N7/.F' /&NGF' ''6?'H (g7F' FN. NFH'?.F' GNF?.F'. G'G.Gg' 

.7NGG.F' ''7H 'GNG 7NGG.F' NG (g7F' //?'7G 

.GF?.F' N/F ?'G/Fg' N/F .F'7F' 6NG/. 

.GF?GF'H .F'7F' FN. GNF?.F' /NG. ?N8N. 

.G H'G6' NG (g7FF 'G7GF G/F. H'. 0'GNF?GFF /77GF' ''7?'.G8g.G NF?'G. ''F.H /G>FGH /.G/G /?NF 

./'G'/GF'H /.6GFF' H' .G/GF' GF?.F' :F/G (g7FF H'G6g' /?NF.G N.'0 GF?. .NF'7' GN/F. 

( GFF' /.G 7H/FG /7NNH9402�990 GFNGF' NG NGNF?.F' 7.NN.GGF' .G'7. H' 'H/.H 77? F? ) NGNF?.F'
///.N :OF? 'G.7/F Hg. FG 

    &N. 7NGN. �/GF..GF' /NGNF?.F' 7'&طNF' FG /?NG.G 7NGN.. GF0H �G.7'FN 'G GF?.G FG 'GNG /.N /?NF.G GF?. /
 GF?.NH �GNF?.F' /NF'?G FG /N6N 'GG �77.F'H ?G7F' N.7'/ .7'.. N.F' 0'7N/GF' ?NF. OF? FG?. N.F'H

.'7/' OF.' 

G'7/g �GF?.GF' //?'7G ?N7.7. NFNF/F' GF'?F' 7G'N8 /'G'/G  0'0 H' �H'FGF' //N?. HNG. ''N6' GF?.H /'//'
 /N?. // OF' /G.'6G HNG. H' ?N7.7. .7'/F'. ''N6g' /'G'/G H' /N/ /FN?G /7N7. F/G. H' �/NF'? /GFG.

.NFNF/F' ?F'NFF 

     NF'7g'G �GF?.F' .NF'7'H 7'&ط�NF' NG ?NF.F' FN77 F? FNGF?.GF' FN. /N/7GF' HH7GF' /FG6G /.F'?G. 
 ?G .G/..7' NF 'G7GF .&'.FF' OF' /7H76F'. P/&. g �FNGF?.G /?NG.G H' GF?.G ?G G/..7. H' N>.FN N.F'

.FNGF?.GF' FG O7.' /?NG.G H' 7.& GF?.G 

 /?77F' NG GG/.F'H �///?.GF' 7'&طNF' /N.G7. ?G F?'G.FF 77G FG G/N.. 'G. /NF'?G 7/G' GF?.GF' F?.
GNF?GF' /NGGH �7'7GF'H.'G.'./N N.F' 0' 

 /F?'G.GH /FG'G.GH /G>FG /7N7. 7'&طNFF /?NF.G H'G6' GN/F. FN77 F? �GF?.GF' G'G.G' /7'/'H G'..F' (6.
.GF?.GF' ?G 

 G..'..7' G?/. N.F' /N7NGF' /?.'7F' /N6>.F'. GF?.GF' /NH6.'G' .//N/7F' &7'. G..'..7' .F'G '0' /N6>.F' H'G /
 7.6. /N7NGF' /?.'7F'NG ?FH 'G G O/F /N?G'/F' //'N8 OF? FG?N 'G GF0H 'G/N/7.. GNF. H' �''7.' FG

.GF?.GF' 
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 :/F.'7F' 0'7'7/F' 
       GN7H �/GF..G 'N'H8 FG G.FH'F.H //.F' ?N6NG 7H'/GF .F77. N.F' /F.'7F' /N/.F' FG /N/?F' G'FG

' ?G 'GFG //'G.7g' .G. N.F' /F.'7F' /N/.F' 8'7?.7'. GNFF /7'6g' FGGNH '6G �'G/GgG 87.' OF' /7'6g
( FN. /NFG6F' /7.GF' NG 0''. 'GFG //'G.7g' G. N.F' /N/.F' H' OF'0229(H )0202 0'&N. .FG6H �)

 HH'F. G.N GN7H .'G.G/G.7' N.F' //.F' ?G..GH /N//.F' 'G.'H/' NG .?NF.H �/?NF.G /NG'7>.H /N77&G
G. /F7F' 0'0 /F.'7F' /N/.F':NF'.FF 'OFGH ///g' OF' G/Fg' FG //.F' ?N6N 

( .N6F' NF'G /7'7/ .G/G0229 GN7F'H 7N7F' طGF Gg..' 7/' OF? G7?.F' .G/G.7' /7'7/ )/N6N.F' /N
( /NG'7>N.NG 7N7-FN7'G. 0'0 /FF>G GN77- /N7. GN77G/..7GF' )/7N7./ ?.G (N7'/F' .G'7. NG ///
NF' NG7?GF' FN7/.F' OF? 7..7'&طGF' H'GG /N//.H NG'7>N.NGF' 7NN7.F' '7NG'G ''6.'H 0'FNGG. ط

( FG //.F' /FN? �(g7F' O/F 0'FNGGF' G6G ''6.' FG '6. FG /GN8HH22 'N&'N6? GG7'...' G. .'.F'7 )
 OF? GG?N8N. G.H ?.'7F' ON.7GF' (g7 FG?.7'  /N.N7.. 0'?NG.G /g/H /7.'6 /?N.G 0'?NG.G

&'.F 07'/' /N/ طGF Gg..g N7'7g' 7/gF ?.7. �/N&'7/' /Fg/ 0'0 HH7G /N.H G/? OF' //.F' .
./G/..7GF' /N/N6N.F' GN77F'H 7N7F' 

( HNF7? /.'? /7'7/ .7HH0229 /NGNF?.F' /N.G7.F' //N. FN7/. OF? /?'7. N.F' 0'N7N.F' 6?. )
7'/F' Hg. FG 'G..G7. /'7GF' //'GF' /N//. 0'N7N.F' G6G FGH G'/Gg' /.'.G �77/F' H'NF? /N//. �(N

 FFGF '.F.. �///?.GF' 7'&طNF' /G'6' �GGG'..F' (6.H FNGF?.GF' 7&'7. /N//. �/NG'7/g'H /NGNF7F'
 N.F' 0'.N7/.F' OF? /N.G7.F' ''N./' �/F/G'H /76F' 7NGN. �0'/?'7GF' 7NGN. �GF?GF' 7H/ FN?G. �FNGF?.GF'

.F' �NG'G FG6. 77/F' /76../.G7.F' ?G 'NGNF7 GF?.GF' 7'7 

( FN.. /7'7/ H' FN/ NG0292( �)Tibell 2010  /N?F'NF' /N77.F' 8H7?F' /NF?'G G7?. .G/G.7' N.F'H )
 FG //.F' /FN? .FNG. /N/ �/NNF'/F' /F/7GF' (g7F GNF?F' 7N7/. NG /G7/.GF'H /..'/F' 7N7F' G'/..7'.

(42G. �PNF'/F' HHg' G7F'. '.F'7 )  8H7?FF 87?..(OFHg' �FN.NH'7.G FN.?NG.G OF' GG?N8N.
 0'H/' FN.?NG.GF' OF? .F.7 'GG�)/G7/.GF' /N77.F' 8H7?FF 87?..(/NF'/F'H�)/..'/F' /N77.F'
 8H7?F' /NF?'G .&'.FF' 07G8' /FH �//'GF' N/F 0'G'..g' 7'NFGH NG7?G FN7/. 7'...' :.FG6.

F? 7>FF' 6>. /N?F'NF' /N77.F' (g7F' 0'G'..'H FN7/. NG)/G7/.G 7N7 �G..'/ 7N7(?NFF' 

( NF7FF' 6&'? /7'7/ .G/FH0290 //'N8 NG /NGNF?. /N.G7. /NF?'G FG FF/.F' HN/ ' O/7.FG 7N7. )
 77'/GF' O//' (g7 FG /N/7F /FN? 7'N..' G. /N/ �GFGF' //'G NG PNF'/F' HHg' G7F' (g7 FN7/.

F.H �G7? NF.. /NNF'/F'?NG.G OF? GGGN7FGF' 0'?N6NG 77/.H(/N.N7.. :FN.G /..7'. /7'..GF' /N.G7.F' G'
 NGH //.F' /'/' 'GNF? F.7 /N/�)/N/NFF.F' /FN77F' G'/..7'. ON./GF' 0'0 77/.(/7.'6H�)/NGNF?.F'
 //.F' N.?NG.G FN. /N&'7/' /Fg/ 0'0 HH7G /N.H OF? //.F' .&'.F .F/ /FH �NFN7/.F' 7'...g'G N

 /N.G7.F' /NF?'G OF' 7N6N 'GG �/N.N7..F' /?NG.GF' /F'7F )/NG7?GF' 0'NN.7GF'H /NFGF' /.7/F'(FN7/.F'
.//'GF' NG (g7FF NFN7/.F' ''/' FN7/. NG //?GF' 

( G7NG 07.'H0299 /NGF.F 0'N6'N7F' 7N7/. NG GNG'7.NGFg' G'/..7' 7/' /G7?G OF' .G/G /7'7/ )
NG'GGF' ('?N.7g' /N.7?F' /GFGGF'. N&'/..g' 7/'7F' G7F' 0'.F'7 O/F �0'N6'N7F' N/F G'..g'H NG

 FG /7'7/F' /FN? .FNG.H �N.N7..F' /.6 .GFGF' ///'.F' .?..' �/N/N?7F'22  FN.?NG.G OF' .G7F /.F'7
G.H �//'.?GF' /FN77F'. .77/ /7.'6 O7.g'H GNG'7.NGFg' G'/..7'. .77/ /N.N7.. 'GG'//'FN 0'H/' .

 /7'7/F' 07G8' /N/ �0'N6'N7F' N/F G'..g' 7'NFGH �NGNG'GGF' ('?N.7g' 7'NFF 7'...' FG /7'7/F'
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 7'...' NG /7.'6F'H /N.N7..F' /?NG.GF' 0'.7/ N77N.G FN. /N&'7/' /Fg/ 0'0 HH7G /N.H 'GFG .&'.F
 H'GH �/N.N7..F' /?NG.GF' /F'7F �P/?.F' NGNG'GGF' ('?N.7g' N/F 0'.F'7F' O/F N.'.N' G'..' G'FG

.0'N6'N7F' 

(NF'7GH 0N.F6 FG FG G'F 'GGshaltout & Fatani, 2017 FN?NF 7N/'. OF? G7?.F' OF' .G/G /7'7/. )
 NG 7طN.GF' NF'/F' G7F' 0'.F'7 O/F /N6'N7F' GNG'GGF' 7NN7. NG /FG'7F'H /NF?'G.F' /NF'N.F' GN77F' FG

?7F' /N.7?F' /GFGGF' FG /7'7/F' /FN? FG .FNG.H �N.N7..F' /.6 .GFGF' H'//'.F' ?..'H �/N/N20  /.F'7
 /G7/.GF' /NF'N.F' GN77F' G'/..7'. .77/ N.F' OFHg' /N.N7..F' /?NG.GF' :0'?NG.G /g/ OF' .G7F

NF'/F' /NF'N.F' GN77F' /FN77F' G'/..7'. .77/ N.F' /NF'/F' /N.N7..F' /?NG.GF'H �/G&'FF''H � /?NG.GF
 GNG'GGF' 7'NFF 7'...' F? /7'.? /7'7/F' /'/' .F'GH �/N/NFF.F' /FN77F' G'/..7'. .77/ N.F' /7.'6F'
'7N.G FN. /N&'7/' /Fg/ 0'0 HH7G /N.H 'GFG .&'.F OF' /7'7/F' .F7N. /N/ �/N6'N7Fط /7.'0 

.F' 0'?NG.GF' /F'7F �FN.N.N7..F' FN.?NG.GF'H /7.'6F' /?NG.GF' /Fg/ 0'0 HH7G /.HH �/N.N7.
./..'/F' /NF'N.F' GN77F' /F'7FH �GNG'GGF' 6?. NG FN.N.N7..F' FN.?NG.GF' 0'.7/ 7طN.G FN. /N&'7/' 

.H'G :NF'/F' //.F'H /F.'7F' 0'7'7/F' FN. Gg..g'H /.6F' 
 7N7/. NG /N77.F' 8H7?F' .FH'F. N.F' 0'7'7/F' /FF H'.//'.F' GF? // OF? /6.NN6'N7F' 7Gg' 0'

 NG /F.'7F' 0'7'7/F' G>?G .FG.' /FH �/NGNF?.F' /NFG?F' NG /N77.F' 8H7?F' GN8N. //'//F O6?N /F P6F'
 �/GF..G 0'7N>.G NG FGFH /N77.F' 8H7?F' 7/' N7F. NG F/G.GF' G/GF':F/G 7'7/F' FN7/.F' NG 'GG N

( .N6F' NF'G /7'7/0229( NF7FF' 6&'? /7'7/ �)0290) G7NG /7'7/ NG 'GG NGNG'GGF' ('?N.7g'H �
(0299 ?G7 NG /N77.F' 8H7?F' /NF?'G .//. /F 'GF' NG 0'7'7/F' GF. F? NF'/F' //.F' 6NG.NH �)

.N7'7/F' FN7/.F' ON.7G 

 NG 'GG �N.N7..F' .GFGF' G'/..7' NG //.F' '6G ?G FG.. /F.'7F' 0'7'7/F' G>?G H'8 OF' /7'6g' 7/..H
 /7'7/( HNF7? /.'?0229( FN.. /7'7/ �)02927'7/H �)/ ( G7NG0299?NF.H �).  /F.'7F' 0'7'7/F'

( NF'.GH 0N.F6" /7'7/ .FG.' ?G..G H'G /N/ �'G?G..G NGShaltout & Fatani, 2017 /7'7/F' ?G �)
./77N.GF' /F/7GF' 0'.F'7F /NF'/F' 

G.'''7.'H //.F' /N.GFG 
    /N.GFG F7GF' '6G HH'F.N  ?G..GF' G7HH �G.'7N>.GH GGNG7.H ?..GF' .GFGF' /N/ FG G.'''7.'H //.F'

 FF/.F' H77H �'G/'/?' 0'N7. G7HH �//.F' 0'H/'H /'NG 87?H �'G7'N..' (NF7'H �//.F' /FN?H
 /.F'?G NG /G/..7GF' /N&'7/g' .NF'7g'H //.F' FG6.N 'GG �NF.'/F' 'GF'7.'H �'G.'./H 'GF/7 FG

0'F'N.F'. 

//.F' .GFG 
 7N>.G 7/' /G7?G NG .7Fg' NGG �//.F' /FG6G /?N.7F G..7'FGF GF0H �N.N7..F' .GFGF' //.F' G/..7'

 FF.7GOF?  ?FGN O '7.6 /N.7'.F' 0'7N>.GF' 6.طH �O 'N&'N6? FNN?.F'H 7'N..g' GNG G.N P6F'H �?.'. 7N>.G
 N.7'.F'H NF.'/F' H/7F' F&'N?OF' .7N.G // 

     /FH /.F'?GFF /N?N �/?.'.F' 0'7N>.GF' NG ///N H' FGGN P6F' 7N>.F' H' FG FF/.FF GNG7.F' '6G G'/..7' G.
 /G'6' �FF.7GF' 7N>.GF'. /N.N7..F'OF' F.FF' 7'NFF' Hg. FG GF0H �//.F' N.?NG.G FN. &G'G.F' FNF/. N

'H/' 7GF NGH �H'.//'.F' F.F FG 'G/'/?' G. N.F'H �//.F' 0'H/g //.F' NG /?.'.F' 0'7N>.GFF 7'NFF' 0
.O 'F/g G/N6N. N.'N7 'GG �/7.'6F'H /N.N7..F' FN.?NG.GF' /'7G' O/F 
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://.F' 0'7N>.G 
:N.f' NG G.'7N>.G .F/G. �G/..7' P6F' .GFGF' /?N.7H //.F' G'/G' 'N6 NG 

./N77.F' 8H7?F' G'/..7' OF? G&'FF' .G'F7.F' NG F/G. :FF.7G 7N>.G 
GF':/?.'.F' 0'7N>. 
- ( 6GN.F' 7'...' NG //G.?GF' //g/F' /NG7?GF' G.'NN.7G. N7'7/F' FN7/.F'TIMSS �/G7?GF'( :)

.)Hg/.7g'H �FN.7.F'H 

://.F' ?G..G 
      /7'/g /?.'.F' 0'F.FF /NGNG/F' 77'/GF'. 7طN.G NF'/ G7F' 0'.F'7 ?NG. FG //.F' ?G..G HNG.

 GNF?.F'>F'.F'H /F7FG.  FG//?20 ./.F'7 
://.F' /FN? 

 77'/GF' O//g N&'N6?F' 7'N..g' FN77 F? �/7N7.F' /N&'N6?F' /FN77F'. //.F' ?G..G FG /FN?F' /N//. G.
 /77/G. /77N.GF' NF? 7'N..g' ?FH /FH �'N.7 /F7FG. GNF?.F' /7'/g /?.'.F' N.'/N?F' />G'/G. /77N.GF'

'..GF' /77/GF' 0N./' /N/ H'.N? �/7N7.F' /N&'N6?F' /FN77F'. 'GFG FNF7G 7'N..' G. �HN7G //g/ NF? /7
( 'GG9/9( H )9/0( F7GF' 7'N..' O 'N&'N6? G. G/ �)9/9 F7G 7'N..'H �//.FF /N.N7..F' /?NG.GF' F/GNF �)

(9/0/FN?F' G./ >F.H �/7.'6F' /?NG.GF' F/GNF ) 20?F'N. �/.F'700  H /N.N7..F' /?NG.GFF /.F'702 
./7.'6F' /?NG.GFF /.F'7 

./N77.F' 8H7?F' OF? G&'FF' NGNF?.F' .G'F7.F' GNG7.H /'/?' 
 GG7GF'  G.N.  N.F' /NFG?F' 'GFNG GF0H �GNF?.F' GNG7. /NFG?F 7'7g' 7./ NGNF?.F' GNG7.F' /?SN

H �/NF'? //N.H /F/. 6NGF.F' FG6. N.F'H GNG7.F' /NFG?F /N&'7.g' 77g'  Hg. FG//'.F' .?F7' /F OF? H'.
 FGGN N.F' NGNF?.F' GNG7.F' 00'GF FG /N/?F'/'G.?g'  'GFN. FGH /N.N7..F' /.F'?GF' //'G GNG7. NG 'GNF?

 ( 00NGFNFN7/F'  �0295 �NGNF?.F' GNG7.F' ''F/' /GGGF' FN7'G.F' FG /N/?F' OF' 7N6. N.F' 00'GFF' FG �)
NG7.F' F/'7G FG /F/7G FG G7. /N/ GN6.'  NGNF?.F' .G'F7.F' GNG7.F G7'N..' G. GF6FH FN7G.F' FG

./NF'/F' /7'7/F'. /N77.F' 8H7?F' OF? G&'FF' 

 OFHg' /F/7GF'-/F/7G :NF./GF' GNNF.F' 

      /&N.H GF?.GF'H GF?GFF GNF./GF' 0'.F7.GF' /N//. G.N 'GNGHN.F'H GF?.F' F?GF' 'G. GFN H' ..N GF?.GF'H G
NFGG.NF .7'/F' G'/..7' (/'.G. GFN H' /N/. �/N77.F' 8H7?F' OF? /G&'FF' /GNF?.F' /&N.F' NG 7'/.g' FG '

 G'/..7g GFG'. /NG'G /7.. GN/F HNGN /N/. GF?.GF'H �.F7.Fg'H�.7'/F' .'GGF' //NF OF? /.'.GF'H /N
�G'/..7'H ./N77.F' 8H7?F' OF? G&'FF' .G'F7.F' G'/..7'H 

/F' /F/7GF' /NF'-/F/7G :/&NG.F' 

NFH7.GFg' GNF?.F'. /F.'7F' FNGF?.GF' 0'7.. FNF/.. H'.//'.F' G'F /N/ H.F7.GF' /N//. ..'NF' 0'
 'G'F 'GG /N77.F' 8H7?F' OF? /G&'FF' GNF?.F' /&N. NG 'G7G'N. /7'N6.'.N? /77/GH 77N.GF' /NNF'/F'H /

./.7..F' ''7.g /&NGG /77/GF' FN..H 

 /F/7GF'FNF/.F' /F/7G ://F'/F' 

1-  :NGNF?.F' ON./GFF /G'?F' G'/Gg' /N//. 

 ?G7 NG /N77.F' 8H7?F' G'/..7' OF? G&'FF' .G'F7.F' /'/?'( NGH NGNF?.F' .G'F7.F' FG G'?F' G/GF' /N//. G.
 7N.G NF'/F' G7F' 0'.F'7 O/F N7'7/F' FN7/.F' ON.7Gط(
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3- G'?F' GG7&'7.H 0'.F'7F' 0'.'N./' /N//.:/ 

 //'N6F N?7F' /7'7/F' G6G G/G.7.0'.F'7 FN7/.  NG 7طN.GF' NF'/F' G7F'�0'N6'N7F' /.FH G/G FNF
./.7'FG 'GF' H'.//'.F' 0/.H /FH /G/G.7GF' /&GF' 7&'7. /N//. G. /7'7/F' 

 /F/7GF':/?.'7F'  GNG7.F' /F/7G 

     . 0'/. 0'N7.F' FG //?. /F/7GF' G6G 07GF' G'/Gg' /N//. G'/..7' OF? G&'FF' .G'F7.F' ON./GF /NGNF?.
 H'.//'.F' G'F 'GG �N7'7/F' FN7/.F' ON.7G ?G7 NG /N77.F' 8H7?F'Fg' .G'F7.F' ON./G /N//.. NFH7.G

 OF? G&'FF' GF0 FG6 /FH N7'7/F' FN7/.F' ON.7G ?G7 NG /N77.F' 8H7?F' G'/..7'GF' 6NG.. ON./
G.>'N7 //'?'H 77'F? GN>F.H �ON./G  /N77.F' 8H7?F' G'/..7' OF? G&'FF' .G'F7.F'H �F' 7'N..' 7'&طN

 �/.7'FGF' /NGNF?.F'H GNG7.H �/N77.F' 8H7?F' OF? G&'FF' .G'F7.F' NG GF?.F' G'GGH /76Fg' GNG7.
NFH7.GFg' GF?.F' /N.N.'7.7' �7.HF?'G.F' 0'G.'H GNG .F' F?'G.F' 0'N.N.'7.7' H'.//'.F' .F.. /FHN 

.GF?.F' /NFG? NG 'O76F /.F'7F' 7H/ HNGN /N/. � /.F'7F' HN/ 6G7G.. 

- .GNNF.F'H GNNF.F' 0H'/' GNG7. 

 ///H PN./G FNF/. //.F' 0'H/'H �/'NG /'/?' .F7. /'/?g'(�/N.7FF'  ).7'F.F' �/NFNF/F' /'/?g'H /N//.
 GF0H /NGNF?.F' G'/Gg'OF? :N.f' N/FF' 

 :PN./GF' FNF/. 

 .G'F 77FG NG �.7'F.F'H 77N>'/NG /N7>FH /FNF/F' /'/?g'H /N.7FF' /'/?g' ///H PN./G FNF/.. H'.//'.F'
 FG /FNGGF'H �HHg' N7'7/F' F7GF' :.7طN.GF' NF'/F' G7FF 0'N6'N7F'04  F.' FG GF0H �7H7/ FG

 FNF/. /7'G.7' 87? G.H /F'7GF' F/H 0'7'GGF'H 0'GNG?.F'H GNG'GGF' 0'7..7' /?NG.G NF? PN./GF'
 'N6 NGH �FNF/.F' HN/ GG&'7& /G7?GF �0'N6'N7F' GNF?.H .G'FGF' NG 7'7..g' PH0 FG FNGG/GF' FG
 NF' H'.//'.F' F7N. GF6.H O 'GNF7 FNF/.F' HNG NG /FG.G GG&'7& .F>' 0''. N.F' �FNGG/GF' //'7F' 0'GN.N.

FF' /'/?g' ///H PN./G FNF/.F /N&'GFF' /7N7F'..7'F.F'H 77N>'/NG /N7>FH /FNF/F' /'?g' H /N.7 
 :/NGNF?.F' G'/Gg' /N//. 

 F7GF' 0'//H 7H7/ FG 77/ FG. /7'.F' /NGNF?.F' G'/Gg' />'N7 .G. PN./GF' FNF/. 'N6 NG
 O''F. �HHg' N7'7/F'OF? ( 6GN. /NFH/F' 0'7'...g' NG ////GF' /NG7?GF' 0'NN.7GF'TIMSS �/G7?GF'( :)

H G'/Gg' 87? G.H �)Hg/.7g'H �FN.7.F'OF?  .G'FGF' NG 7'7..g' PH0 FG FNGG/GF' FG /?NG.G
 H'.//'.F' F7N. GF6.H �'GGNG/.F �0'N6'N7F' GNF?.HOF' .7GF O 'FGH /NGNF?.F' G'/Gg' 0'G7'NG HH/. 0'NN

TIMSS ./N&'GFF' G.7N7 NG 
:N7'7/F' FN7/.F' 7'...' 

'/?'. H'.//'.F' .G'F F7GF' 7ط�N.GF' NF'/F' G7FF 0'N6'N7F' 77FG FG 0'//H NG NFN7/. 7'...' /
:/N.f' 0'N7.FF O 'FGH �HHg' N7'7/F' 

(1) :G/'?.'H �7'...g' FG G/GF' /N//. 

 F7GF' 0'//H NG )//.F' /FN?( 7طN.GF' NF'/F' G7F' 0'.F'7 FN7/. ON.7G 7'NF OF' 7'...g' G/G
 N7'7/F''FGH HHg'  G'/Gg.N77/GF' ('.GF' NG 0/7H 'GG �/N?7GF'H /G'?F' GF?.F' 

(3) :NFN7/.F' 7'...g' 0'G7'NG HH/. /'/?' 
 �NFN7/.F' 7'...g' /F&7' ?N8N. NG G. /'67.7gF �NFN7/.F' 7'...g' 0'G7'NG HH/. H'.//'.F' 0/?'

H �O'/N. OgN/G. N7'7/F' PN./GF' FN/G.H 7'...g' /NFNG6 FG6N 'GG8NF' /////H 0'?N6NGF N.7FF' H /
 G6GH �/77.GF' 77/F' //? 'N6 NG �.7'F.F'H �77N>'/NG /N7>FH /NFNF/F' /'/?g'H �/N.7FF' /'/?g'
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 0'NN.7GF' 'N6 NG 0'G7'NGF' HH/. /?'H� F7GF' 0'?N6NG FG ?N6NG FGF /N?7GF'H /G'?F' G'/Gg'
 /.7'H � Hg/.7g'H � FN.7.F'H � /G7?GF' : /NG7?GF'( 7'...g' 0'/7GG //?02 0'.7/F' ?NG.GH //7GG )

(02. 'GF /N?7GF'H /G'?F' G'/Gg'H 0'?N6NGFF N.7FF' H8NF' 'N6 NGH � /.7/ ) 

(2) :7'...g' GNG7. 

 �7'...g'. /FNFG /N7/FGF' H'G6g'H 7N7F' 0'7/' G.H �N7'7/F' FN7/.F' 7'...' /'/?'. H'.//'.F' .G'F
 .0'.F'7FF 'G/N6H H'G6F FG /NFHg' G.7N7 NG 7 7'...g' HNG. 0'G7'NGF' HH/. 'N6 NGH05  Og'&7

 ?F'N. /?8NG92  �/G7?GF' PN.7GF /F&7'H92 /F&7' H �FN.7.F' PN.7GF5  G.H �Hg/.7g' PN.7GF /F&7'
 /.'.g' /F'/ NG 7G7H �//N/7F' /.'.g' /F'/ NG 7'...g' 0'7'.? FG /7'.? FGF ///'H /.7/ ('7./'

( FN. /7N7/G 'GNF? HN7/F' /.F'7F' FGGN N.F' /.7/F' HNG. GF6.H �/&7'.F'2-9./.7/ ) 

 7'...g' H/7:NFN7/.F' 
 F&'77F'. 7'...g' H/7 FG H'.//'.F' FF/.:/NF'.F' 

9.7'...g' ON./GF P7G'>F' H/7F' NFN7/.F' 7'...g' H'.//'.F' 87? :NG G.G OF? /NFHg' G.7N7 /?N
NGG/GF' FG 0'N6'N7F' NGF?GH FNNN.7.F' FNG76GF'H 0'?G'.F'. 7N7/.F' /&NG ''6?' FG FN77..GF' F
( GG//?H �95 GN7N.H � 7'...g' FG G/GF'H � GF'NF?H //.F' FG G/GF' /6N. /G/FG. O '.N/7G )

 /NG7?GF' 0'NN.7GFFN.F'  OF? /N.0NGFF' /.'.gF 00NGFH � 'GF O 'FGH /NGNF?.F' G'/Gg' .GF7g' FG � 7'...
 /F&7' /N.F'> OF? HNGG/GF' FG'H /FH �GG&'7& ''/.'. GF0H � 7'...gF P7G'>F' H/7F' FG /G'.F' F.'
 0gN/?.F' .N7.'H � /F&7g' 6?. />'N7 7N7.. GGFG //7.FGF' 0gN/?.F' 6?. /N.H ?G � 7'...g'

. 7'...g' OF? GG/F' FGGN GF6FH � GG.'GN.N.H GG&'7f O 'FGH. PN./GF' H/7. ?.G.N GF' 

3:NFN7/.F' 7'...gF NF.'/F' H'7.g' .  F.'/ 6?. ?G 'G6?. /NF.F' H' �0'/7GGF' 7'..7' O/G NF?NH
 HN77N. 7'..7' FG'?G ('7/. NF.'/F' H'7.g' . T7 S/ /FH �GFGG'. 7'...g' ?G /F. FG 7'..7' GF6GH �7'...g'

.gF /NFGF' /.7/F'H H'&7 FG /.7/ FN. .G'F7. G'/..7'. 7'..SPSS:NFN 'GG .F'GH � 

     ( HH/.2-17'...g' 0'7FGF NFGF' ?NG.GF'H �7'...g' 0'7FG FG /7FG FG FN. 7'..7g' 0gG'?G :) 

H'&7F' 7'..7g' FG'?G /N&'7/g' /Fg/F' H'&7F' 7'..7g' FG'?G /N&'7/g' /Fg/F' 

9 2.590 2.29 99 2.940 2.29 

0 2.909 .292  90 2.909 2.29 

0 2.909 2.29 90 2.225 2.29 

4 2.255 2.29 94 2.992 2.29 

5 2.422 2.25 95 2.900 2.29 

2 2.591 2.25 92 2.240 2.29 

9 2.504 2.25 99 2.290 2.29 

2 2.521 2.29 92 2.299 2.29 

1 2.290 2.29 91 2.940 2.29 

92 2.521 2.29 02 2.909 2.29 



- 266 - 

 

     FG /6.N( HH/.F'0-9( F? FFN GF /NFGF' /.7/F'H /7FG FG FN. 7'..7g' FG'?G H' )2.02 H/N 'GG �)
 �/6>N.( /N. H'7.' ON.7G. 7'...g' 0'7FG ?.G. OF?0221 /F? /F'/ 7'..7g' 0gG'?G H' /6.N 'GG �)

( /Fg/ ON.7G2.25( /Fg/ ON.7G /F? /F'/ H' )2.29.) 

 HH/. /6NN7H(0-0' 0gG'?G ) 0'7FGF NFGF' ?NG.GF'H �NG7?G ON.7G FG 0'.7/ ?NG.G FN. 7'..7g
:NFN 'GG NGH �7'...g' 

 GF7 HH/.(2-37'...g' 0'7FGF NFGF' ?NG.GF'H �NG7?G ON.7G FG 0'.7/ ?NG.G FN. 7'..7g' FG'?G :) 

/NG7?GF' 0'NN.7GF' 7'..7g' FG'?G /N&'7/g' /Fg/F' 

/G7?GF' ON.7G 2.152**  29.2  

FN.7.F' ON.7G 2.120**  2.29 

Hg/.7g' ON.7G 2.220**  2.29 

 HH/.F' FG /6.N(2-3) 'H  FG OF?' /NFGF' /.7/F'H �NG7?G ON.7G FG FN. 7'..7g' FG'?G
(2.02 /F'/ 7'..7g' 0gG'?G H' /6.N 'GG �/N. H'7.' ON.7G. /NG7?GF' 0'NN.7GF' ?.G. OF? H/N 'GG �)

 /Fg/ ON.7G /F?(2.29.)  

:NFN7/.F' 7'...g' 0'./ * 

      N.'( 'G7GF /FN?F' OF? 7'...g' /N T?S' '0' �'O.N7F. 'G7GF .&'.FF' OF? HN7/F' H'G6 7'...g' 0'./. /7FN
 �G6'G9404:/NF'.F' F&'77F'. NFN7/.F' 7'...g' 0'./ FG H'.//'.F' 0/G'. /FH �) 

1 .( 0'.FH7G 'GF' FG'?GCronbah’s Alpha:)  .G'F7. G'/..7'. 7'...gF 0'.FH7G 'GF' FG'?G . T7 S/
(SPSS( 0'./F' FG'?G /GNF .>F.H �)2.102 'GG /N//.F' 8'7>gF 'GG'/..7' H'/ NG /FN.FG /GNF NGH �)

( P7N77F' 7G09119.0'./F' FG HN.FG 7/F. ?.G.N 7'...g' H' OF' F&GR7SN 'GG �) 

3. 7'...gF /NG7FF' /&6..F' /FN77 (Split – Half Method:)  G/N/7. /?. 7'...g' 0'7FG .G TU7SF 0'
( G/FG 7G0 'GG0292 7'...g' FG /N/7GF' 0'7FGF' OF? GFG HHg' G7FF' PN./N /N/. �FNNH'7.G FNG7F OF' )

(9 �0 �5 �... �95  �99  �91( GFG /N.H6F' 0'7FGF' OF? 7.f' G7FF' PN./NH �)0 �4 �2 �... �92  �92 
 �02( HH'7. H'G7N.7 7'..7g' FG'?G . T7 S/ G/ )Spearman Brown 0'.7/F'H /N/7GF' 0'.7/F' FN. )

( .G'F7. G'/..7'. 7'...gF /N.H6F'SPSS( 0'./F' FG'?G /GNF .>F.H �)2.101 'GG �/FN.FG /GNF NGH �)
.0'./F' FG HN.FG 7/F. ?U.G.N 7'...g' H' OF' F&GR7SN 

0'GNF?. /N6H O/G * :0'.F'7FF /F&7g' />'N7 /G'gGH �7'...g' 
      OF? H/N ' UGG G.'GNF?. H' �7'...g' /F&7' />'N7 HN/ 0'7'7G.7' H' 0g('7. P' 0'.F'7F' FG /7N GF

.NFF?F' 0'.F'7F' 7G?F 'G..7'FGH �G.'GNF?.H 'G.G'gGH 7'...g' 0'/7GG /N6H 
:7'...gF G8gF' FG6F' /N//. * 

    . T7 S/ 0'.F'7F' ?NG. GFG 0'/..' P6F' FG6F' FN.7. Hg. FG 7'...g' /F&7' F? /.'.gF G8gF' FG6F'
 P6F' FG6F'H �7'...g' /F&7' F? /.'.g' NG /.F'7 ?77' G.F7>.7' P6F' FG6F' / TU/ S/ �7'...g' F? /.'.g' NG

7N.G . T7 S/ G/ �7'...g' /F&7' F? /.'.g' NG /.F'7 '7.' G.F7>.7'G8gF' FG6F' HNGN GF6.H �FNFG6F' ط 
( NG 7'...gF42./FNF/ ) 
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:7'...g' 0'/7GGF 6NNG.F'H /.N?7F' FG'?G /N//. * 
    7'...g' 0'/7GGF .. T7 S/ /FH �7'...gF /N/g7F' 0'76&G O//' NG 

  = /FNG7F' FG'?G 
/.NF G/ ( PH'7N P6F' /.N?7F' FG'?G9-FG'?G .)/FNG7F' 

( G/FG GG7? P6F' /.F7F' FN. 6NNG.F' FG'?G /G7?GFH0292 /NFF' FNN?.F /N7'...g' 0'7FGF' FNF/." GF'. )
 PH0 (g7F' ''/'. FN7/.F' NG 'NF?F' 0'NN.7GF' PH0 (g7F' ''/' /F7'FG. /N7'...' /7FG FGF /N6NNG.F'

 7( "FN7/.F' NG 'NF/F' 0'NN.7GF'002 H'.//'.F' G/..7' /FH �):/NF'.F' /F/'?GF' G.'7/F 

     = 6NNG.F' FG'?G 

( HH/.2-2:NFN7/.F' 7'...g' 0'/7GGF 6NNG.F'H �/.N?7F' gG'?G :) 

H'&7F' /.N?7F' 6NNG.F' H'&7F' /.N?7F' 6NNG.F' 

9 2.45 2.52 99 2.45 2.92 

0 2.55 2.92 90 2.55 2.92 

0 2.55 2.92 90 2.52 2.22 

4 2.42 .222  94 2.42 2.22 

5 2.92 2.42 95 2.05 2.92 

2 2.55 2.52 92 2.55 2.52 

9 2.55 2.52 99 2.42 2.42 

2 2.52 2.22 92 2.42 2.02 

1 2.55 2.52 91 2.45 2.05 

92 2.02 2.42 02 2.55 2.05 

      HH/.F' FG /6.N(0-0) ( FG ./H'7. /F /.N?7F' FG'?G H'2.02( OF' )2.92/H'7.H �) 0gG'?G .
( FG 6NNG.F'2.02( OF' )2.92 6NNG.H /.N?7 0gG'?G. .N>/ 7'...g' 0'/7GG ?NG. H' NF?N 'GG �)

/.7'FG 
      ON.7G 7'NF NG G'/..7gF ' O6G'. /.7' �G.'./H NFN7/.F' 7'...g' H/7 FG H'.//'.F' .FF/. H' /?.H

.N7'7/F' FN7/.F' 
- &'FF' .G'F7.F' ON./G NN7'FN7 GNG7.:/N77.F' 8H7?F' OF? G 

     /F/7GF' G6G NG  /F N.F'H .G'F7.F' 0'.F' /F? 'GFGH 7N7F' ..N N.F' FN7'G.F' /G'G /N//.. H'.//'.F' G'F
 7NGg' 6?. 7'..?g' FN?. H'.//'.F' 6.' /FH NGNF?.F' ON./GF' /'/?' ''F/' 'GF /6N7?F' 7N7.F' ?6H G.

 FNG6. 'GFG NN7'F7F' /'/?' ''F/' .G'F7.F' NG 7'/.g' 0'N7.F 7N7. ?6HH �/N7'7g' 0'F'N.F' 7N7.F'
 �F?'G.F' 77'F? /N//.H �/6'6F' OF? 'G?FNGH H'G6g'H 7N7FF' /N//.H � /N77.F' 8H7?F' OF? G&'FF'
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 0'.F'7F' FN. /N/7GF' HH7GFF NGNF?.F' ON./GF' /'?'7GH �O7.' OF' /6'6 FG H'F.Fg' /FN77 /N//.H
G?N.6.H.N.'6F' N7.F' OF? G 

     .G'F G/G67?. H'.//'.F'  7N7/.F' H77H .G'FGF'( 0'77..F' GF..G NG FNGG/GF' FG /?NG.G OF?
–  0'NFF.'/.g )GNF?.F''  FN/?.. GG&'7& HNGG/GF' O/.' /FH N6'N7F' FN7/.F' /NGF.F G..7'FG HN/ GG&'7&

 O7.' 0'7'.? G6/H 0'6'6F' 6?.F /NN>FF' />'N7F'.'G..7'FG G/?F 
 /F/7GF':/7G'.F'  /F/7G:0'.Fg' 

      :NFN 'GG 'G/N6N. FGGN 0'N7.F' FG /?NG.G /F/7GF' G6G .FG6. 

'-/'/?' /'NGF'H 7'&طNF' :/N77.F'H /N?G7F' 
      G'F 'GF' 'GG /GF..G 7/'7G FG GN77F'H 7N7F' FG /N/?F' ?NG... /F/7GF' G6G NG H'.//'.F' .G'F /N/
.F'.Hg. FG GF0H �/..'/F' 7N7F'H ///?.GF' 7'&طNF' 0'  /N6N.. /7'.F' /..'/F' 7N7F' G>?G 0'.F' G.

( :7Gg'. �(N7'/F' FG 7NN7.F' G'>F G'/..7'. �)/7'7/F' ?6NG(  GNG'GGF'Print Screen ) /.F'?G G.H �
 ( .G'F7. G'/..7'. 7N7F' G6GAdobe Photoshop cc2020  . ?N7F. G. /N/ �) FG ''6.g' 6?

 .G'F7.F'. 7N7F' G6G ظG/ G'/..7' G. /FH �/.'/F' FGH 'G6?. 7N>7.H 7N7F' 6?. 7N.G.H 7N7F'
( /'/.G'.gbg HNG.F �7N7F' 6?. ظG/F )NG 0 GF6GH �.F7.Fg' OF? 87?FF //F'7H .7'FG G./7 FN.

 NN/NGF' 0'7FF NGNF?.F' ON./GF' G/.. N.F''/?g' ///NF/ g'H �/N.7FF'7'.  �.7'F.F'H � /FNF/F' /'/? G'/..
'7NGFNG ( .G'F7.   Hg. FG /76'.G /G7/.GF' /7N7F' FN.7. /NF'GG' .G'F7.F' '6G /N.NH  ?7'.F' 7'/7g' )

 .G/ :F/G 0'F'GGg' FG /N/?F' 7NGN.H G'/..7g' /FNG7. .G'F7.F' 6NG.NH �NN/NG /'/.G'. (N7'/F' 8'G.
 NN/NGF' ?G 0N7F'NG .FH  GG/.F'H �//'HNG G7NN7. (NF7GF' 7'7g' G./ 

:/NFN.F' 0g?'G.F'H F?'G.F' 0'G.'H 0'.F' 

      OF? G&'FF' .G'F7.FF /N.'N7F' /7N7.F 'OF.7 /NFN.F' 0g?'G.F'H F?'G.F' 0'G.'H 0'.F'. H'.//'.F' .G'F
./N77.F' 8H7?F' 

.0'.F'7F' FG /N?g7.7' /FN? OF? FN.7.F' 
    .G'F /N/  NG 7'/.g' OF? 0'.F'7F'H /GF?GF' /?. /N?g7.7g' /.7..F' ''7.'. H'.//'.F'/GF'�ON.  /FH

 /NGNGH /N77.F' 8H7?F' OF? G&'FF' .G'F7.F' ON./GH /7'7/F' FG G/GF'. GG7'..'H GG?G ''FF /F? /N/
..G'F7.F' ?G FG'?.F' 

    'F7.F' N/F 0'.F'7F' G>6 //'N8 H'.//'.F' .>/g /FH /?'7.7'H �/N77.F' 8H7?F' OF? G&'FF' .G
 .G'F7.F' NG 7'/.g' 0'.F'7F'�/FNG7. .G'>FF' ?G F?'G.F' Hg. FG .G'F7.F' ON./G FG'GF HN7NF'H 

- :/GF..GF' /?.'.F' 0'7N>.GF' OF? G'/..7g' .&'.F /77 
    ' 0'H/g GG?'6.' Hg. FG /N?g7.7g' /FN?F' OF? FN.7.F' .&'.F /77 G.N/?.F'H /NF.FF' 7'NFF FNF/.H /

 FN.7.FF ' O6G'. .G'F7.F' /.7' NF'.F'.H /N.7GF' /NGNF?.F' G'/GgF GFNF/.H .G'F7.F' /NF?'G 0/G' N.F' .&'.FF'
./7'7/F' /FN? OF? N&'GFF' 

- /N&'GFF' 0gN/?.F' ''7.' 
    FN?F' OF? /N77.F' 8H7?F' OF? G&'FF' NFH7.GFg' .G'F7.F' .N7.. /?. FG /N?g7.7g' /' 0'.F'7F

FN/?.H  N&'GFF' 0'7.g' /NFG? ''7.' G. FNGG/GF' ''7f 'OF.7 ?FNGF'..G'F7.FF 
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:FN.7.F' /F/7G :''FG'/ 
     8H7?F' G&'FF' NFH7.GFg' .G'F7.F' 6.ط FG ''G.Fg' /?.�/N77.F' //'.F' G'F 7'NFF' 0'H/' 6.طH H'.

 /.7..F' FN.7../N7'7g'� G/G.H  OF? G&'FF' .G'F7.F' GN8N. 7/' 7'NF OF' NF'/F' //.FF /N7'7g' /.7..F'
/77N.GF' /F/7GF' 0'.F'7 O/F N6'N7F' FN7/.F' NG /N77.F' 8H7?F' 7طN.G /F7'FG FN77 F? GF0H 

.'ON/?.H 'ONF.F )/N.N7..F' /?NG.GF'( NFH7.GFg' .G'F7.F' Hg. FG 'N77/ FN6F' 0'.F'7F' 0'.7/ 
7G /FH  6NGF.F' ''F/' F/'7G //?. /N7'7g' /.7..F' 6NGF.NGH: 

9- ./N.N7..F' /7'7/F' /FN? 7'N..' 

0- ./7'7/F' 0'7N>.G 6.ط 

0- ./.7..FF /'/?g' 

4- ./7'7/F' /.7..F /NFG6F' /7.F' 

5- ./7'7/F' 0'H/' FN.7. 

2- ./7'7/F' ''7.' Hg. H'.//'.F' 0'>/gG 

 :GF0 FN7G. NFN 'GNGH 
1-  :/7'7/F' /FN? 7'N..' 
    7/FN /77N.GF' /F/7GF' 0'.F'7 FG /77N.G /N&'N6? /FN? NG .F/G. /N&'N6? /FN? H'.//'.F' 07'..'

( NF'N/.00 /.NN FN/ NG �/.F'7 )(02) .P/NFF.F' طGFF' G'/..7'. 77/. /.F'7 
3-  :/F.'7F' 0'7..F' 

    FF?.. /F.'7 0'7.. Pg /7'7/F' /FN? 0'.F'7F' ('7.G' G/? OF? /G'.F' G.  ( /'/?g' ///N.FF'�/N.7 
 �.7'F.F'H �77N>'/NG /N7>FH /FNF/F' /'/?g'H .G'F7.F' Hg. FG 'G. 0'.F'7F' FN7/. //'N8 /'7GF'

 8H7?F' OF? G&'FF' NFH7.GFg'�/N77.F'  'G.7'7/ 0'.F'7FF F.7N GF ///NF' G6G H' H'.//'.F' 0/.H /N/
.'G'N./G. /N'7/ OF? 'N7NF GGF'H 

2- ' /F/7GF':/N7G?F 

    ./N7G?F' /F/7GF ' 7GF. 'O?NG. GGF'H 0'.F'7F' 7'G?' FG H'.//'.F' 0/G'. 
4- :/.7..FF /'/?g' 

:0'''7.' //? Hg. FG /.7..FF /'/?g'. H'.//'.F' G'F 
'-  GNF?.F' /7'8H /FG'NG OF? HN7/F' G..'N.7 GNF?. /7'/' 

(- ' FG G/GF' /N6N.F 0'.F'7F'H /GF?GF' ?G GN/NGG. 0'7F. OF? HN./F' /NGNG OF? GG.N7/.H �.G'F7.F
( NFH7.GFg' .G'F7.F' G.'FNGG 8'7?.7'H �.G'F7.F'�7H7/F' �/76Fg'H  0'7'...g' /F&7' F/

..G'F7.F' /G.'H ?G FG'?.F' /NGNGH )G'>FF' ?G F?'G.F'H �/N.'6F' 0'GNNF.F'H 

5-  /.7..F /NFG6F' /7.F':/7'7/F' 

     /7. ?6N. H'.//'.F' G'F  ?N.7' FG /7.GF' NG GF0H FN.7.FFOF' /N/ �/.7..F' ''7.g FN?N.7'  G.
 N7'7/F' F7GF' /N'/.. /?NG.GFF NF.FF' FN.7.F' ''7.'�HHg'  P/?.F' FN.7.F' ''7.' /N//. G. GF6GH

 .//?.G FG 7'N..' FG /FNGG 0'7'...' :7'NFF' 0'H/' OF? �/N.N7..F' /?NG.GFF 

6- :/7'7/F' 0'H/' FN.7. 
-  :/7'7/F' 0'H/g NF.FF' FN.7.F' 

     /F/G.GF' 7'NFF' 0'H/' FN.7.. H'.//'.F' .G'F:NG  //?.G FG 7'N..'H /N7N7/. 0'7'...'F?O  /?NG.GF'
 /N.N7..F' 



- 271 - 

 

:/N77.F' 8H7?F' OF? G&'FF' .G'F7.F' FN.7. 
 8H7?F' OF? G&'FF' NFH7.GFg' .G'F7.F' G'/..7'. FN.7.F'. H'.//'.F' .G'F' NG /N77.F' N7'7/F' F7GF

.'ON?N.7' 77/ /g/ ?F'N. HHg'  
 :/7'7/F' 0'H/g P/?.F' FN.7.F' 

     ///NF' /N'GF NG GF0H /N.N7..F' /?NG.GF' 0'.F'7 OF? O 'N/?. :7'NFF' 0'H/' FN.7. /F/7GF' G6G NG G.
).7'F.F'( 

7- ./.7..F' ''7.' Hg. H'.//'.F' 0'>/gG 

    H'.//'.F' .>/g  'NG /G7'6GF'. 0'.F'7F' FG 7N.G G'G.G'�.G'F7.F  /FH FG7 .G'F7.F' H' .>/g 'GG
 Hg. FG GF?.F' NG 7'7G.7g' OF? 0'.F'7F' 77/ GF6GH �/FNG7. GNG 7'/.g' FG OF? 0'.F'7F' FGG.

./FN77F' 7GF. 0'77FGF' ?NG. GF?. NG GG..>7 GF6GH N7'7/F' 77FGF' FG'GF .G'F7.F' 

NF'7g':/N&'7/g' . 

( /N?'G..g' GNF?FF /N&'7/g' G6/F' .G'F7. H'.//'.F' .G/..7' //.F' G'/G' FNF/.FSPSS FNF/.F �)
:NFN 'GG .&'.FF' OF? HN7/F'H 0'F'N.F' 

- .//.F' /FN? /'7G' G7NF �P7'N?GF' G'7/Fg'H �/N.'7/F' 0'77N.GF'H �/NN&GF' .7FF'H 0'7'7G.F' 

- N77N. 7'..7' FG'?G( HPearson Correlation 7'...gF NF.'/F' H'7.g' ('7/F �).NFN7/.F' 

- ( HH'7. H'G7N.7 FG'?GSpearman Brown 7'...' /FN77 G'/..7'. �NFN7/.F' 7'...g' 0'./ ('7/F �)
( /NG7FF' /&6..F'Split-Half Method.) 

- ( 0'.FH7G 'GF' FG'?GCronbach’s Alpha 7'...g' 0'./ ('7/F �).NFN7/.F' 

- ( N.7FNG /F/'?GHolsti ('7/ Hg. FG H'G.g' FG'?G /N//. FN77 F? ON./GF' FNF/. 0'./ 7'NFF �)
.FG6F' 7.? H'7.g' 

- ( 7'...'T-test( FN.FF.7G FN.FN?F )Independent Samples T-Test &G'G. O/G OF? G7?.FF �)
 :87GF' //7 7'...gH �//.F' N.?NG.G.HHg' 

- '...'( 7T-test( FN.7.'7.G FN.FN?F )Dependent Samples T-Test FN. HH7GF' OF? G7?.FF �)
 :87GF' //7 7'...gH �//.F' N.?NG.G.NF'/F' 

- ( '.N' ?.7G /F/'?G2 OF? /N77.F' 8H7?F' OF? G&'FF' .G'F7.F' GN8N. 7/' O/G OF? G7?.FF �)' 7N>.GF
?.'.F' .)N7'7/F' FN7/.F'( 

//.F' .&'.F: 
HHg' H'&7F' /.N.F 

      'G7/' �/77N.GF' /F/7GF' 0'.F'7 O/F N7'7/F' FN7/.F' ON.7G OF? /N77.F' 8H7?F' G'/..7' 
:.&'.FF' 87?H 'G./7 7'...' G.H /N67G ?6H G. H'&7F' '6G F? /.'.gFH 

- OF? 87GF' 7Fg" :N.g' .NN/ (ON.7G /F? /N&'7/' /Fg/ 0'0 H7G2025N77N.G GN. )  0'.7/
 ON.7G FN7/.. FF?.GF' P/?.F' ''/g' 7'...g FN.7.F' NG /7.'6F'H /N.N7..F' FN.?NG.GF' 0'.F'7

/N.N7..F' /?NG.GF' /F'7F N7'7/F' FN7/.F' 
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-  N77N.G FN. HH7GF' 7'...g /FF.7GF' 0'FN?FF )0(7'...' G'/..7' G. /N67GF' //7 FG FF/.F'H
N7..F' /?NG.GF' 0'.F'7 0'.7/.P/?.F' 7'...g' NG /7.'6F'H /N. 

:.&'.FF' 7N7G.H /6F'FG :'?.'7 
      /Fg/ ON.7G /F? 'N&'7/' H'/ HH7G /.NN g ":H' OF? //.F' H'&7FF /N67GF' G6G .7F /N/ 
(05.0 ≤ α   NG )/N77.F' 8H7?FF HN67?.GF'(/N.N7..F' /?NG.GF' (g7 0'.7/ N77N.G FN. )

?.F'H NF.FF' FN7'NFF'.NFN7/.F' 7'...gF P/ 
 G. �87GF' '6G //7 FG FF/.FFH.7'."HN7GNGFNH" 7'...' G'/ Wilcoxon  HH/.F' 87?N 'GG(4-

5)  N.F' .&'.FFFFGG' .''7.g' '6G Hg. FG 'GNF' F7N.F' 
( HH/.4-50gG'?G )  0'.FH7G /F/'?G G'/..7'. NFN7/.F' 7'...g' 0'./- /F/'?GH 'GF'7/NG-

HN7/7'6.N7 0'./FF 

/7'GGF' NF.FF' 7'NFF' P/?.F' 7'NFF'  /GNFZ  ON.7G
/Fg/F' 

7G6.F' 2.22 2022 0015 - 20220 

GGGF' 2.22 2022 0011- 20220 

FN.7.F' 2.22 2022 0011- 20220 

FNF/.F' 2.22 2022 0011- 20220 

.NG7.F' 2.22 5022 0022- 20224 

GNNF.F' 2.22 5022 0020- 20225 

/.7/F'  /NFGF'
7'...gF 

2.22 2022 0014- 20220 

 

    /6.N ( HH/.F' FG4-5) ( /GNF H'z) ( /Fg/ ON.7G /F? /Fg/ .F'G2029 6G7 N6.FN 'GG )
 /'7G' 0'.7/ N77N.G FN. /N&'7/' /Fg/ H0 H7G /N.H G/? OF' 7N6. N.F' /N7G7F' /N67GF'

F P/?.F'H NF.FF' FN7'NFF' NG /N.N7..F' /?NG.GF'' /FN/.F' /N67GF' HN.FH �NFN7/.F' 7'...g 7N6. N.F
:GF' OF' 

 ( ON.7G /F? /N&'7/' /Fg/ 0'0 HH7G /.N."05.0 ≤ α  /N.N7..F' /?NG.GF' 0'.7/ N77N.G FN.)
.P/?.F' 7'NFF' /F'7F NFN7/.F' 7'...gF P/?.F'H NF.FF' FN7'NFF' NG 

    F' .&'.F 7N6.H .G'F7. H' OF' /NF'/F' //..GGF' 7/' 0'0 /N77. 8H7? /FG6.GF' NGNF?.F' 7.NN
 FG /7'7/ NG GG (g7F' O/F NFN7/.F' ON.7GF' ?G7H 0'N6'N7F' 7N7/.H GF?. NG N.'.N'G7H/FG :F 

( GFF' /.G0221�)Stavy(2008) . 

 'GFGH NGNF?. 7.NN.GG .G'F7.F 07GN. N.F' /G'?F' ('.7g' FG /FG.F GF0 ?.7NHFN 'GN: 



- 272 - 

 

 G'6.F' 00NGF. NGNF?.F' .G'F7.F' ''F.N7FF' /.?G (7'6.F'9111 7'&طNF'. 7'.F' NGNF?.F' GNG7.FF )
 FNGF?.GF' 7&'7. N?'7. �/GNF7 /NGF? 77' OF? 'G&'F /NF'/F' /N.G7.F' ''F. F?.N 'G NGH �///?.GF'

..7'FG FG6. GG.'.'N./'H 

?. 6N6?. OF? FG?. /?.'7 /N6>. NGNF?.F' .G'F7.F' 7NGN.FN..G �GF?.GF' GF?. 6N6?. OF? GF  .F'N. GF
 0'GNF?G GN/F. /NF'/F' //.F' NG /?.'7F' /N6>.F' /N.N.'7.7' FG6.. 'GG �G&'/' NG G?6F'H /NFF'

.'GGF?.N N.F' /NGFGF' G'G/F' HN/ /N&'7/' 

6GH �.G7GF' OF' طN7.F' FGH �.?7F' OF' FG7F' FG /.7/.G /7N7 NG NGF?F' ON./GF' GN/F.'  'G
./FNG7. GF?.F' 0'7.. ('7.G' FNGF?.GF' OF? FG7 

 7G/' 'GG �0'N6'N7F' //'G 0'?N6NG 7H7/ FG 77/ FG .F? 0'.N7/.H /76F'. GF?.F' /NFG? GN?/.
.GF?.F' /NFG? GN?/. NG 

-  FGH /N.'7/F' 0'NFG?F' HN/ FF?F' H'G?'. ./G7 /N77. 8H7?. /.N/7G /N6'N7F' GNG'GGF' GN/F.
.7' G/.'G.'?N 

H'.//'.F' ?.7. 'GG  NG /N77.F' 8H7?F' G'/..7g H'?G 7/' /N.H OF' 7N6. N.F' .&'.FF' /Fg/. .G'F7
7.NN.GG  /N77.F' 8H7?F'. /FF?.GF' 8H7?F'. /FF?.GF' //.F' 0'N./' /NF' 07'6' 'G /'?'7G OF' NGNF?.

?.N 'GNG /7'. �NF'/F' NGNF?. 7.NN.GG .G'F7. GNG7.H ''F. NG.. N.F' 0'N./g' GF.. FF FG'?.F' H' FN
 NG �/N77.F' F&'77F' GNG7.H GGG. /FF?.GF' 0'7'GGF' FG /?NG.G FG GF'.N /N77.F' 8H7?F' ?G

:NF'.F' N/FF' OF? 

./GF..GF' /N77.F' ''N6g' GGGH 6NNG. 

.///G 6N/ 7'7' NG /NF?'G. /N77. 0gN/G.H ''N6' GNG7. 

.F' /N77.F' F&'77F' GGG.HH7.f' 'GG/FN N 

.FF?F' NG /N77.F' 0gN/G.FF P77.F' ''F.F' //'?' 

      FNGF?.GF' FGGN (NF7'. 0'N6'N7F' //'G ON./G 87? NG /N77.F' 8H7?F' GN8N. G. /N/
 /?NF.G 0'?NG.G GNG7. G. 'GG �NGNF?.F' ON./GF' '6G 'GFG6.N N.F' /N6'N7F' GNG'GGFF 6NNG.H GGG FG

F' 8H7?F' FG FG.. /N/N6N. H'G6'H 00'GF. NGF?F' ON./GF' FN/G. 'GFg. FG G. N.F' /N77.
 NG GG7' 'G '6GH �GGFNF? ON.7GH 0'.F'7F' .7'F. /FN77. O7.' /G. FG GF7G.H /G. FG ON./GF'
 O/' 'G '6GH �F6G' FG6. 'G.'?N.7' G/ FGH �FF?F' NG /NGNF?.F' 0gN/G.F' GF.F P77.F' ''F.F' //'?'

/..0'N6'N7F' //'G NG NFN7/.F' ''/g' /NGF. OF' G7H 

     (7N'G /7'6.N7 /N7>FG NGNF?.F' 7GFF' GF? 0'N7>F ?G GF0 FG.NH0224.F'H �)N  H' OF' 7N6.
 7/G' P/.GF' GF?.F' OF' P/&. H'7Fg' FF? FG? /FN77 'N6 NG GG7. N.F' 7'&طNF'H ///?.GF' F&'7NF'

'7NF'. GF?.FF /NG7?GF' /N7>FF' 87.G.H ./FN77F' G6G. GG7. GF N.F'&ط  7NF' ///?.G F&'77F' FG'&ط
 /N77. /'FF :/.F'?GFF /.H/6G /'FF OF? PN./N H'7Fg' O/F 0'GNF?GF' /.F'?G G'>F H' ///?.GF'
 ''7.' .F7.N H'?GF' GF?.F' H'H �/.F'?GF' OF? //H//G /7/F /'FF FGF H'H �/N>GF//N?G7 /'FFH �/N7NN7.

.G.GF?.F' ''F/' /NG7?GF' 0'.F'?GF' FG /F7'F.G /?NG 
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://.F' 0'N7N. 
    FNF/.F /NF'.F' 0'N7N.F' FG /?NG.G GN/F. FGGN GF'G .&'.F FG �//.F' /NF' .F7N. 'G 'N6 OF?

 �0'N6'N7F' //'G. GF?.H GNF?. NG ///?.GF' 7'&طNF' G'/..7' H'.G NG /N//.F' /NFG?F' FG GFN.7. //'G'
G7N>H:/NGNF?.F' /NFG?F' F/'7G O.6 NG /N7'7/F' 0'77FGF' FG ' 

 GF..G. 'G/NH6. FN77 F? GF0H �77'/GF' /G'G NG /NFF.F'H /NFGF'H /N/'GF' /N./.F' /NF.F' 7NN7.
 .7'/F' G'/..7g /NFGF' 0'/?GF'H 0'6NG..F'.NFf' 

N77. /N77.F' 8H7?F' G'/..7' OF? .G'FGF' GNG7. OF? FNG&'FF' //NGF?.GF' 0'G'G.G' 7N/. /F F
 0'7..F' GF?.F 0'.F'7FF ///?.G '77G 7GNN FG6. .GFGF' ''F. G.N 'GG �GFNGF?.N 'G ?G GGF?'G. FG6.H
 NG GF?.G FG 7N7N /N/. GF?.F' /N7G. FF/N N/F OF? �/7'.F' G.'7/F .7/ FG GNG /FG6.GF' /NGNF?.F'

./NGNF?.F' /NFG?F' 

8H7?F' GN8N. OF? FG?F'  7N7/. NG 0'.F'7F' ?NG. O/F /NGNF?.F' /NFG?F' NG /N77.F'' 0'N6'N7F
'.F. ./N6'N7F' 0'7'GGF' /NGF. NG /NGG' FG 'GF 'GF O7.g' .NF'7g'H 0'N.N.'7.7g' ?G .F. OF' 

://.F' 0'/7.FG 

' /'7.F' FGGN GF'G �/N6'N7F' 0'7'GGF'H �NGNF?.F' 7.NN.GGF' NG //.F' H'.GF g'GG.7'7. /N/.F' ''
:/NF'.F' 0'7'7/F'H 

/7NF' 'N.NFNFG.F /N7'7/F' F/'7GF' ?NG. NG 0'N6'N7F' 0'GF?G GN8N. ?F'H F? /7'7'&ط  -
.0'N6'N7F' //'G 7N7/. NG /N77.F' 8H7?F' G'/..7' OF? ///?.GF' 

- F' 0'.F'7 O/F /N6'N7F' 0'7'GGF' /NGF. NG NGNF?.F' 7.NN.GGF' 0'N.G7. /NF?'G F? /7'7/G /F/7
./77N.GF' 

-  0'.F'7 O/F 0'N6'N7F' //'G NG N?'/.g' 7NGG.F' /NGF. NG NGNF?.F' 7.NN.GGF' .G'7. 7/' /7'7/
./77N.GF' /F/7GF' 

:/N.7?F' ?.'7GF' 

( G6'G /G'/ �P/6'7F'0295 0'F'N.F' /?'NF. /7N6FGF' 0'7'7/F' NG /G/..7GF' /F'FF' 7NGG.F' 0'7'GG .)
g' /H/FF' ./N.7?F' /?G'.F' ."GNF?.F'H /N.7.F' NG P/FFF' 7NGG.F'H ?'/.g' 7NN7." /NGNFF

.FN7/.F' :/G'FGF' .//N.GGF' /N.7?F' 

 /G/' �FNFF' N.'H H'.?6 �H'.?6H /G/G �FNG'/G/' /G/'H(0299'7.7' /NF?'G )F' G&'?/F' /N.N.. NG /NGNF?
. 0'.N?7 PH0 6NGg.F' O/F N6'N7F' H'G7.F' 0'7'GG /NGF. /F/7GF'. 0'N6'N7F' GF?

./'/.gF /'.FF' /?G'. /F.G ./N/'/?g' 

( G6'G /G'/ �P/6'7F'0299 76FFF /.N7 7'/ :/G7GGF' /GG ./NGNF?.F' 0'77&GF'. P7GGF' H'GF' 7'7 /7'/' .)
.?N8N.F'H 

( F7N7 �/7NG0299 ('?N.7g' /NGF.F 0'N6'N7F' 7N7/. NG GNG'7.NGFg' /NFF. G'/..7' 7/' .)' NGNG'GGF
 /NN.7.F' GNF?F' /F.G .N&'/..g' 7/'7F' G7F' 0'6NGF. O/F 0'N6'N7F' N/F G'..g'H

./N7GFF'H 
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( G6'G /G'/ �P/6'7F'0291 7>F /G.H FG /G7GGF' /GG. GNF?.F' ..GG. P7GGF' H'GF' 7'7 /7'/' ?F'H .)
 7G6 FN? /?G'. :/G7?GF'H /''7FF' /F.G .FNNN.7.F' FNG76GF'-/NFG  /N.7.F'-F'/N?G. 

? �/G7?GF'H /''7FFF /N77GF'029 �909 -025. 

( H'GF7 �NG76G �/G'/ �P/6'7F'0202 76FFF /NGF'?F' FNNG. ://. .G'?F' GNF?.F' NG NGF?F' //.F' /G'F/ .)
.?N8N.F'H 

( Gg/' �P/N?7F'H �/G'/ �P/6'7F'0299' 7G.&GF' .FN.NGNGF' (g7F' 0'.'N./' /N//. /GNG7G .) NGF?F
.H/7g' �H' _G? .FNF UNG.GF'H FN.NGNGF' /N'?7F 76? NF'/F' N.7?F' 

( /G'/ �P/6'7F'H �/G/G �7'H7F'0295 /&G FG6 FNGF7GF' /.F7FF /7'.F' .G'7.F' ''F. 7NN'?G .)
 /N'?7F 76? P/'/F' N.7?F' NGF?F' 7G.&GF' ./.GNGF' ''7.. 7>F /G.H FG FN.NGNGF'

FNF UNG.GF'H FN.NGNGF'.FNFNG.GF'H FN.NGNGFF N.7?F' 7F.GF' :H'G? � 

( /G'/ �P/6'7F'H �/G/G �7'H7F'0299 7NN'?G 'N6 NG FN.NGNGF' GF?GF /NFGGF' /NGF.FF /7.FG 7N7. .)
 FN.NGNGF' /N'?7F 76? NF'/F' N.7?F' NGF?F' 7G.&GF' .GNNF.F'H 7'NFFF NF7NF' 6G7GF'

.H/7g' �H' _G? .FNF UNG.GF'H 

.? �P7G6( G6'G /G'/ �P/6'7F' �/'N' F. FG/7F' /0202 'N6 NG GF?GF' ''/' 7NN7.F /7.FG 7N7. .)
 G'?F NF'/F' PN.7.F' OF.FGF' ./NFGGF' 0'N'GGF' OF? //G.?GF' /NG'76g' 0'77'GGF'9440 

 /?G'.F' ./77'?GF' 0'7N>.GF' 'N6 NG P/N?7F' ?G..GFF /NN.7.F' 0'.F7.GF' :FG
N/GF'. /NGg7g'/7NFGF' /F 

( /G'/ �P/6'7F'H �/G/' �P/?'7F'0292 76FFF /.N7 7'/ :/G7GGF' /GG .PN.7.F' ''7/g' NG 0'FN.7. .)
.?N8N.F'H 

( /N'G �F/F' /.? �FG/7F' /.? �7/? �H'FH0 �0'/N.?9112 7 �G.NF'7'H G.'H/'H GGNGGG NGF?F' //.F' .)
5 .7GGF' 7'/ :H'G? � 

( F7N7 �/N.G0294F. 77' .) 6G7G :H'G? �//F'/F' /?.7F' ./NN.7.F'H /N7GFF' 7NN'FGF'H 0'7'...g' ''
.7NGG.F' GNF?.F NFN.N/ 

( /G'/ �P/6'7F'H �H'GF7 �NG76G0209 /NGF'?F' FNNG. ://. .FNFNG.GF'H FN.NGNGF' /'67' NG 0'''6' .)
?N8N.F'H 76FFF 

(0'/'N? G7NN /G/'0224N7'/F' �)( F' G.'FN.7.H NGNF?.F'.?N8N.F'H 76FFF /7N7GF' :H'G? �/NGNF?. 

(OG77G N/.G G7G'0290&'7NF' .)7'&ط  طNF' 0'N.G7. 7.? GF?.F' NG /NGNF?. /N(7 :/NF?'G.F' ///?.GF'
(7 ./NF?'G.F' ///?.GF'07G'FF' �)/...GF' GF? : 

 6&'?FF' /.?G ( NF7FF'9404FGNF?'G .)/  (g7 FN7/. //'N8 NG /NGNF?. /N.G7.G7F' G PNF'/F' HHg' N
FGF' //'GG.  7N> 7N.7.'G /F'77/NFG /7N6FG /?G'. /N.7.F' ./N/N?7F' �//'.F' 

( N.N.?F' /?7 /GG9404 G7F' (g7 O/F NGF?F' FN7/.F' OF? 6طFF' GNF?.F' 0'N.N.'7.7' G'/..7' 7/' .)G
G �/7N6FG 7N> 7N.7.'G /F'77 .GG.'G'..'H GFGF' //'G NG PNF'/F' NF'/F'.7.F' /NF �/N

./N/N?7F' �O7FF' G' /?G'. 
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(/FN/F' /NG/G /G/G0290NG7. .)G  :H'G? ./NGNF?.F' F&'7NF' 0'.F'H7N7GF' 7'//. 

(GFF' /.G Gg7F' /?. 7H/FG9409FGNNF.F' .)G 'N7F' .PN.7.F'8: .NFH/F' 76FF' 7'/ 

 7H/FGg7F' /.?G ( GFF' /.G0221/' .)7  GN77F' /''7F FN. F?'G.F' N/F G'..g'H FN7/.F' OF? /N/N6N.F'
/N&'/..g' /F/7GF' NG 7G'.F' G7FF GNF?F' ('.G. /N/N6N.F' GN77F' /''7F�"  /F.G

 .NF.F' /F'77 �N.7?F'?922-29 

 H& �&0 �NGG.G �/?7'(.0299 6NGg.F N/g/F' ./H' /7'GG GF?. NG /NGNF?.F' /N.G7.F' G'/..7' /NF?'G.)
 7N.G HHg' G7F' /N.7.F' /NFGF /NFG?F' /F.GF'045-090ط. 

�G �/FN/F' (.G0220./7N7GF' 7'/ :H'G? .FN.7.F'H /N7>FF' FN. GNF?.F' 'N.NFNFG. .) 

�N.N.?F' .?.7(0292/.7/ �)  0'.F' 0'7'GG /NGF.F /NFH7.GFg' GF?.F' /&N. NG .N?F.F' /N.N.'7.7' FN.7.
 0'.F'7F N?'/.g' 7NGG.F'H /NGF7F' /'NGF' /NGg7g' /?G'.F' /F.G .'NF?F' 0'7'7/F'

./NN.7.F'H /N7GFF' 0'7'7/FF 

 NG7F' GN7FF' /.? �7'6.F'(0229NF?'G .)/  G'/..7'//?'7G. GNF?.F'  ('7.G' NG 7'&طNF' //?.G 7.NN.GGF'
(//?F' �7G8g' /?G'.. /N.7.F' /F.G ./NFG?F' GNG'GGF' GF?. 0'NN.7G 6?.925 �)709-

20 

- /NN6F'  G'6GH .H'NF?(0220 .)(/'.G  NG GNNF.F'H 7'NFF'7./N.7.F'0'/ :H'G? �7 .76FF'H /?'.7FF 7GGF' 

- ( 7N'G P' 7/'6.NN70224F?.F' �)G  7'&طNF'.'N7F' .///?.GF'8.H'GN.?F' /..GG : 

:/N.F.g' ?.'7GF' 
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'GGN8N.H NGg7' 7N>FG FG /NGF7F' /N.7.F' (/'.G 77'?GF' ?F'NF' NG 

Principles of Digital Pedagogy from an Islamic Perspec琀椀ve and applying them 
to Contemporary Reality 

'.  F7/ /6N6?FF' /.?G P7G6F' -///'. /NGg7g' /N.7.F' HN7' G7F G'7N.G/ 

./F'. GFGF' /?G'.. /N.7.F' /NFG 
                                 Email: aziza1234565@gmail.com  

 

.7GF'7F.: 

     .G/..7' G/GF' FNF/.FH �GN7GF' H&7FF' FG /7.F.7GF' /NGF7F' /N.7.F' (/'.G H'N. OF' /7'7/F' .G/G
 P/F?F' N7N7'.F' FG FF7F. /NGF7F' /N.7.F' (/'.G UH' :'GFG .&'.F OF' .F7N.H �N7'.F.7g' .GFGF' ///'.F'

' 0'N'>F' G'7/' :OF? ' O7/'F G. H'7Fg' HNGNH �/N/7F' /NGg7g' GGNF OF? />G'/GF' �/N.NF' FG O7.GF
 /77'?GF' 0'G.6F' /7 �/NGg7g' /G'F/F' 7NN'?G FGH 7.f' OF? /'.GFg' �G.NNSG /7G.H G.G'F/. 8'6.?g'H
 .G'/..7g' F7/H 7G6F'. GH/. /G?F P'G NGG 77'?GF' H'7Fg' OF? GFF' G?F FG /NFF.F' UH' .0'NG6F' .F..H

'7Fg' UH' GNF? OU.7N H' ..N 'G GG' FG / _. T/F' .F7H /F'FF' 7NGG.F' .G.'G77. /G'G F? HH&7G GUFGG H
 NFF.F' GF?F' H' .ط.'N6H 7H76. FGF /G7?GF' OF? HN7/FF /FN7H /NFF.F' UH' ./NGF7F' /N.7.F' NG H'7Fg'

.H'GNg' ?G 87'?.N g NGG //N/7F' H77F'. 6.' H' GF? P'G 

 0'GFGF'.GGF'/N/'(/'.GF' :-/N.7.F' /NGF7F'-7N>FG .NGg7' 

 

Abstract 

      The study aims to illuminate principles of digital pedagogy derived from the 

Holy Qur'an. In order to achieve this goal, the researcher used the deductive 

method. She concluded some findings such as: a) principles of digital pedagogy 

are drawn from the correct doctrinal raising through which man is able to realize 

the ultimate end of existence; keeping his Islamic values, taking pride in his culture 

and identity; b) being open to others according to standards of the Islamic culture, 

overcoming current suspicions and escaping desires; c) technology is one of God's 

gifts to which the contemporary humans are guided; it lasts by thanking God for 

it and through the right usage. D) Man is accountable and responsible for all his 

deeds. E) Critical thinking and seeking evidence is the most important values to 

which man should be raised within the digital pedagogy. F) Technology is the 

means of gaining knowledge based on conditions and controls. G) Technical 

science is like other scientific disciplines does not contradict with faith if is learnt 

in the right way. 

Keywords: principles- digital pedagogy- Islamic perspective.    
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:/7'7/FF G'?F' 7'7g' :HHg' F7GF' 

:/G/FGF' 
      /F7S. P6F' P7FGF' /NG?F' NG /N.7.F' .F'G /?'NFF' /GG/G /.7'7 .F'G 'GFGG �0'?G..GF' GNF?

 H6?G NG 7H/F' '6G. GNF. g /N.7.F' UFGF �G.'G'..'H GGNF /7GF' .7.GN 'GFGH �//F7GH //F'7 0'?G..GF'
7'7g' F?  F. �/N?..F'. 0'N//.F' GF. 7N7F' FG 'G?FG.H 'GNF' NG.F. N.F' /GG'/F' /G7FGF' H' N?.7GF'
�/g7g'.  .HNGN H' 87.GG NG 'GF F. �F&'G NG 'GF 'FGH .7NF /N.7.F' G'/G' HNG.G 

    7/&. F. �/N.7.F'. /'N/F' NG G7H/ 'GH NG FG GF?.N NGG �/NN.7.F' 0g./GF' /77'N. H'7Fg' /NNSG OF.S.H
7GF' OF? /FNN /NFNG FG" :GFF7H GNF? GFF' OF7 N.FF' H'F 'GG P/F?F' GFNG6. NG /N.7.F'G �/7 �GF'/NGN G'N.'

( P7'..F' G'H7 ."''?/. 'GNG O7. FG �/GNG.F' ..FS. /GNG.F' F/G �GF'7 U.GSN H' �GF'77FN H'9494 ./ �FG
9091 ' O7/' G7. 'G FGH �GF'7FH G7NGG. OF? 7/&. .F'G FG7F' .7'.S. 'GFN/ g/GG />FF G.'7.G' NG 7/&.H �)

 O7/' G7. FG FG 7NF UFGFH �PN.7. FG? NGG 'ّ克N.F7 7/g' HNGN /FG ./g7g'H NGFF'. /N.7.F' OF?G FF/ '
.7.& OF?GH O/FG /N.7.F' 6.'.G 

     /NN.7.F' 0'N//.F' NG GNNF' FG'.GF' /.NH UH' /77'?GF' FG'7 P6F' �NFF.F'H NG7?GF' 7'.GFg' 'G.G/FG NG 'GG
/G.NGF' NG /N7'7g' /NN.7.F' 0'77&GF' /?. GFG �NGF7F' 77?F' ./.7' F. �طFG /7GF' GNF7F /7/&GF'H 

 HNGN /FH 'O.F7 G' 'O.'.N' G.NNSG OF? G/ FGH H'7Fg' /N.7. OF? /7/&GF' //N//F' 0g./GF' FG /NGF7F' 0'NFF.F'
 .0'77&GF' G6G 7/' 'G7/' 

     ' 7'6'H �GNFF'H 0'Fg?F'H ''N6gF 'F.7>F 7N>. NGG 7NN>.FF /G'F/ GNNF' /NGF7F' ./.7'N N&'7.g' '6
 7N>.F /.G. F. �طFG P/7GF' GNF7F' 7NN>. NG GG7. g /NFF.F' UH'. HNFF' OF' 7NG FN77'G H'7Fg' GF? NG
 'F6.'N '6GH �76'.GF' H'7.g' /NF&H /NG'7>.F' /H//F' H'H8 F? &6'F 7NN>.F' '6G F?FH  .'G. _G S7T. /NG'F/F' /&N.F'

FF.F' Hg /N/H//GF' FG'.. G/? OF' �7N7/.F' /&NG( ./N.7> 0'G'F/H 00'GF //NFH NG 'G.F>' /NGF7F' /N0299 �G
70 /?'F7H G6.GG NG /NGF7F' /NFF.F'H .)'6GH /N.7>  /NGF'? /G'F/ ./.7' 'GF'. G'7.?g' FG ?FGN g

6/F' 7N7.F' /.G'NGH �PN.7.F' (/'.GF' FN. ?G.N PN.7. FG?. 8NGFF'. g' 'G.g./. /G.'NG FGGN g' P7
 (/'.GF' F?. NG GFG? FGGN P6F' FGF �'F./NF? GF'.N 'G 'GNG UH' /./. 0'NFF.F' G'/..7' ?FG 'FFGGN gG �NFF.F'
 FGH /NGF7F' /N.7.F' 7H/ 'FF?G HNGF '6G.H �NGF7F' GF'?F' /'NGF 6G7F'H HN.FFF 7'N?G NG /NGg7g' /NN.7.F'

.//N/7 /NGg7' 77' 

    . .N7'. NG FG'.GF'H GFN GFH .FFFF'H /FFF'. 'G?G 'NF?'G. GGF' /.N O7.g' 0'7'6/F' ?G FNGF7GF' FG'?
 0''.G FG&GF' /F'6 /GG/F' GG7'?6 H'G F. �0'7N>.GF' FG FN7.N.G gH 0'7N7.F' FG FN7NG.G HNGF7GF'

7.6GF' .F'. NG HNGF7GF' F./H .O7.g' 0'7'6/FF /G'F/F' /N77F /?7'NF' /G R. V7_.F' /G7/'6/F' G P7
 06.G'G �/NGg7g' Hg.g'H GNFF' HN7'H /N/F?F' (/'.GF'. GG8'G./' ?G �?'/.g'H F?'G.F'H H/'..FF H'.GG
 /NF. F? 0/7G.G /N7'6/F' /N7N7.F' G6G ?G /NGg7g' /G'F/F' 76F '/.H �/N7N7.F'. F?'G.F'

 �F7N7/'( .0'7'6/F'02097 �G29-22.) 

    7'6/F' G7.6GF' G..NH.0'N7N7.F'H /H//F' ''>Fg NGF7F' P   ?FNGF N&'7/g' 7N7F.F' .7/.H
 ..7 :N.f'G P/N?7F' ?G..GF' NG .F7.Fg' G'/..7g ///?.GF' ('.7g' .N.7. ''. �/N/N?7F' /FGF7F'

 ?F'N. OF?g' /.7FF' ''F/7g'H /F&'?F' ?G F7'N.F'22.9%  F. 0'GNF?GF' OF? 7N/?F' GNFN G/24% G/ �
6G F. NN/NGF' ?7'FGH 8'GF.F' //G'52% /.7F. //N/. 7'GG' OF? 7N/?F' G/ �50.4% /FN77 F? //.F' G/ �

 /.7F. ''N6g' F?G59.0% F. //..7GF' /'//g' /?.'.G G/ �59.9% /.7F. @'7GF' .FH ''6FF G/ �42.5% �
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 /.7F. /FG'/F' /..7GF' GNF?.F' F./' FN/ NG49.2% N&'7/' 0''.H ..F'... F7'N.F' F&'7H NG/..7G //? /
 /.7F. N?'G..g'01.92  NG/..7G /.7F H/'?N 'G P' �HNNFG91.0%  /7G FG G'/..7' 7طN.G �H'G7F' FN.

 0'?'7 ?.7 (7'FN 'G ' OGNG? .F7.Fg' G'/..7' H/?G 'GFN. ./FNF/H 0'?'7 /g/ ?F'N. 0'?'7F'. 'ّ克NGNN
 �/N/N?7F' /FGF7F'( ./FNF/ FN76?H0200 �792-91 �09 ) 

     7N/'. H'G /N/ �/N?. // OF' /N7GGF'H /N?'G..g' /'N/F' OF? /FGF7F' /FGNG /N&'7/g' F&g/F' FG /.FH
 OF?'NG /.7F  OF? 'FF/N '6G UH' NG G6 g.H �('.7g' .F'> NG P7GGF' .F'.F' 'GNFN G/ N?'G..g' .F'.F'

.' 'GF? '6FN H' ..N N.F' /77'?GF' 0gN/.F' 0gN/.F' G6G 7'/& OF? /77N7FF /N.7.F' NG //N// 0'G'.
 'N/F? 'OFg7F' NGg7' 7N>FG FG /NGF7F' /N.7.F' 7H/ 6N6?.. G'G.Gg' ''. 'FG FGH �'GGN.N. OF? /7/FF'H

.G.NFNG6H NGg7g' .GFGF' /NGF'?. 

 GF7F' 0'N&'7/' /N/N?7F' /FGF7FF N&'7/g' 7N7F.F' 07G0 H'N7F' 0'0 NGH? >F. /N/ /NGF'?F' /F //
 .F7.Fg' NG/..7G5092  F7' FG G/..7G 7'NFG20299  /.7F. P' �7'NFG2404%  H/?G.H �GF'?F' H'G7 FG

 OF?g' /.7FF' /GNF?GF' F? //.F' 76&G F7/ ('.7g' NGH �/FNF/ FN/g/H ?.7H 0'?'7 .7 ?F'N. NGNN
 F. 'ONGF'?5902% 7g'H /F&'?F' ?G H'7.g' GNFN /.7F. ''F/5201% /76'?F' /..7GF'. GF?.F' 76&G ''.H �
 ?F'N.02.0% /.7F. 76? //F'/F' /..7F' NG H'NGg' /7'/' 76&G ''. 'GFN. �00.9% �/N/N?7F' /FGF7F'( .
02007 �G40-40 �42) 

    N..N /N/'G 7N> G'/G' F. �طFG /N/'G .7NF 'GG'/G' /FGF7F' UH' 'FF /6.N F.7 'GNG 7>FF'.HF   Hg. FG GF0
 /NN7.. 0'G'F/F' /GFN?H /7N>7 /N7F NG GF'?F' /GFN? G'/Gg' HH'H OF?' /.7F OF? 0'76&GF' NG 'GFN7/
 0'FN.7.F' /7'/' UH' '6G OF? FNF/F'H /G/F.GF' /N.7>F' 0'NFF.F'. GF'?F' OF? /77N7F'H �/.F'>F' 'GF?.H GG.G'F/

�/N.7>F' HH/F' 'GNF? 0N/.7. /N?'G..g'  'N?F'7 GNFH 0'G7FGG �77FN FG NG 7N/N FG H' gF? GNF?GF'H
 G'/Gg' N.'. G/ �//'G.7g'H G'/..7g' 7H76 ?6H NG HHg' 7/&GF'H .F>g' GG'/F' NG 0'FN.7.F'H ?F'NGF'

.7G'8 NG 'GG /N/'GF' 

    ' FGH 77?F' 0'/..7G NG /'G..g' OF? //'.F' N/g7g' GG'>F NG Gg7g' //NH?76F' 7N7FF /N
 H' /. gH ./..'/F'//'.F' ?G.N  �GGH78H ?F'NF' G'7/'H �'G.'?N.7'H /N?76F' 7N7FF' GGG FN7G' FN. GF7GF'

 ?F'NF' /.7'FG /NGNGH �?F'NF' OF? 7FF' FN.7. 'G?G FGGN N.F' /NGNGF' /G7?G /FN77 F? 'GGFN. 7.طF' G/
FF' FN.7.F //F'7 /&N. OF' G. HN7NFF G.&NG.H /NNFF' 07'. GFg Hg7g'. /F'7 N?76F' 7FF'H .7

 .FG?F' GNG ?F'NF'H �H'/GF' GNG 7FF'G �7N>.G N.7FG ?F'NF' 'G' .H'N/g'H 7'.6g'H H'GGF'H H'G6F' /?.7g'
 �/?G.(9400 7 �FG490.) 

     ' /F7F'H GN7GF' H&7FF'( GNF6. N/NF' 0'GN.N. /g7. G8'.F' /'F.?g' OF? 'R7N7'.HF' /NN.FF �)/7G7G
 G?G .7.G.F �N/NF' (/'.G 'N6 NG G7.6H GNNF' G6N?F P6F' NFF.F' ?F'NF' '6G //. G.N H' ///'.F' 0'7
 ./. /7'7/F' 0''. '6GFH .GF6F 'FGH 'G.G7/ 6.طF.H �'G/g7H (/'.GF' /N7'. /NGg7g' /NGF7F' /N.7.F'

 H'NF?/N.7.F' (/'.G N.H NGg7' 7N>FG FG /NGF7F'.77'?GF' ?F'NF' NG 'GGN8 

:/FG6GF' 
     :/N.f' /F&7g' FG /7'7/F' /FG6G F/.F. 
- �GN7GF' H&7FF' 0'N& 6?. FG /7.F.7GF' /NGF7F' /N.7.F' (/'.G 'G 

- �77'?GF' ?F'NF' NG /NGg7g' /NGF7F' /N.7.F' (/'.G GN8N. 0'/7.FG 'G 
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:G'/Gg' 

- /NGF7F' /N.7.F' (/'.G OF? G7?.F' .GN7GF' H&7FF' FG /7.F.7GF' 

- .77'?GF' ?F'NF' NG Gg7g' FG /7.F.7GF' /NGF7F' /N.7.F' (/'.G GN8N.F 0'/7.FG ?6H 

:/NGGg' 

:NG /7'7/F' /NGG' OF... 

- .GN7GF' H&7FF' NGH /NGF7F' /N.7.FF N7'7g' 7/7GF' NG //.F' 

- '?G /N6F. FF?.N GFNG /NGF7F' /N.7.F' ?N6NG HH'F. NGH /77/FGF7F' /N6F ./NFF.F'H 

- ./NGF7F' /N.7.F' H'.G NG /NN.7.F' /N/.F' ''7/' 

- .NGg7' 7N>FG FGH /NGF7F' /N.7.F' (/'.G HN/ /NF'7F' /G7?G ''F. 

:/H//F' 

     ./7.F.7GF' 0'NfF //7'6F' 7N7'G.F' ..G 6?.. /F'?.7g' ?G GN7GF' H&7FF' 0'N& 6?. 

:0'/F77GF' 

   F7F. :NF'.F' N/FF' OF? GF'N. FG /. g NGg7' 7N>FG FG /NGF7F' /N.7.F' NG N7'7' GNGGG FG /7'7/F' F 

 FN.7.F'H /77'GGF'. 'GFN?G. ..N N.F' /NN.7.F' .NF'7g'H H77F' :NG NGg7' 7N>FG FG /NGF7F' /N.7.F' _H'
HNGNH �//N//F' /NFF.F' F&'7NF' G'/..7' OF? ''F.g' /N.7. /F? g'H GN.N.F' NG N/NF' (/'.G FGH GF0./g7 

:.GFGF' 

     'N6 NG/.'.gFH ?N6NGF'  :OF' ?N.7F'. N7'.F.7g' .GFGF' ///'.F' .G/..7' �/7'7/F' /F&7' F? 

-  H&7FF' 0'N& 6?.N.F' GN7GF' .'GFG /NGF7F' /N.7.F' (/'.G 7'.F.7' FGGN 

- /. N.F' 0'Nf' 6?. /76F 7N7G.F' ..G 6?..H'N. //'N8 OF' 0'. 

     ./7'..GF' 0'Nf' FG /NGF7F' /N.7.F' (/'.G 7'.F.7' G/ 

 :/F.'7F' 0'7'7/F' 

      ..?G /7'7/ /.F �/NGF7F' /N.7.F' ?N6NG HN/ .N7.' N.F' /F.'7F' 0'7'7/F' OF' ?N.7F'.//. 0'N
( /77'?GF' 0'/..7GF' 'N6 NG /.F'?GF' F.7H /NGF7F' /N.7.F'0200. )G P7>FF' FN7'.F' OF' G/G

 �77?F' 0'/..7G 'N6 NG 'G.'N//. H'N. ?G �'G.g'.GH 'G7&'7.H 'GG'/G' H'N. ?G /NGF7F' /N.7.F' GNGGGF
 UH' /7'7/F' .&'.F FG H'GH NG7NF' .GFGF' //'.F' G/..7' .77'?G 7'7' NG 0'N//.F' /.F'?G /NGNG G/

G 0'G'..' //? NG 7N/'. GF /NGF7F' /N.7.F' �N.'.Ng' NGF7F' F7'NGF' /'/?'. /NF7NF' /NGF.F' NG /GG'7GF' :'GF
 UH' �'G..F'?GH 'G.'N//. /G.'NGF /NGg?g'H /N?G..GF'H /NN.7.F' 0'77&GF' FG /NG.F' 7G'6. .F7.. 'GF'

 �H'N.g /N.'6F' /.'F TU7F' /NGF. NG GG7. 'GF' �G77'F? /G'G. GNF?.F' 7NN7. NG g?'G ' O7H/ 'GF'H /NFH&7GF
 NGN.H /7.N.? N. /7'7/ 0''.H .0'NFF.FF FGf' G'/..7g'H /NFg.g'F/ /N77 /G.'NGF /NGF7F' /N.7.F' /G'
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/N/FF /NG7H /7'7/ :NG.6F' ?G..GF' NG /G'G.F' (02006F'F.F )G  /NF'G6' /GGG /N6F/G&'FF' /Fg?F' FN. 
gF' /G'F/H /NGF7F' /N.7.F' 'G.F' /G'F/ H' OF?GNG.6F' ?G..GF' 0'.7.G 'G.87G' N.F' 0'7N>.GF' F8 NG /G 

 H'//'.F' G/..7'H ./NF'G6g' /.F'?GF /NGF7F' /N.7.F' 7H/ OF? G7?.F' /FH'/G. GF0H �/NGF7F' 0'7FGF'H
 ?H76G F. �.7/H /N'G/FF G/GN ?'G/ ?H76G .7NF /NGF7F' /N.7.F' UH' /7'7/F' F? ..FH NG7NF' .GFGF'

G/GN FNGG.  /NGNGH �GNF? 8H7?GFF 7'N..' F7/H �G. /7N/GF' 0'G'F/FF ' OGGG GF.GN G/..7G /'/?' OF'
 'GG.7'7/ NG /NN6F'H �/N8 N.' FG gG O?7H ./7/&GH /F'?G /7N7. FG'?.F'NF/7g' 0'?G'.FF //7.FG /N(7 /

'G..F7 O/F /NGF7F' /N.7.F' NG /NN.7.F' /NFH&7GF' 6N6?.F (0209 G7?. OF' )G /NF/7g' 0'?G'.F' 7H/
 /'7.F' G/ GG7GF' /.F7F' 7>F /G.H FG /NGF7F' /N.7.F' NG /NN.7.F' /NFH&7GF' 6N6?.F.F /N(76N6?  7H/

 .F7N.H .P7NN7.F' N/7GF' .GFGF' G'/..7'. GF0H GG7GF' (g7F' 7>F /G.H FG /7'7/F' ?G..G 0'?G'.F'
'?G'.F' 7H/ ?F'NF NFGF' 7N/F.F' OF' /7'7/F' ''. 'G..F7F /NGF7F' /N.7.F' NG /NN.7.F' /NFH&7GF' 6N6?.F 0

 /Fg/F' ON.7G /F? /N&'7/' HH7G /N.H G/?H �/77N.G /.7/.2025  7H/F /7'7/F' /FN? 0'7N/F. NG
 /N&'7/' /Fg/ 0'0 HH7G /N.H FN/ NG .N7'7/F' ON.7GF' �/_NFSGF' �7F.F' 7N>.GF '?.. /NF/7g' 0'?G'.F'

 7GF /F?./.&G /?G'. //F7GF /Fg/F' ON.7G 

     .GF..'H .77'?GF' .FNF' NG /NGF7F' /N.7.F' /NGG' OF? /F.'7F' 0'7'7/F' H'G.'. HNFF' FGGN F.7 'GGH
/7'7/ UH' NG  .'G..F'?G /NGNGH /NGF7F' /N.7.F' G.'N. N.F' /77'?GF' 0'N//.F' OF? 'G6NG7.. 06NG. ..?G

.?N.' /7'7/ .FH'F. 'GFN. /7N/N6F NGN.H  /N'> NGNGH /NGGg' .H �NG.6F' ?G..GF' NG /G'G.F' /?'F7 H'N
 N.' /7'7/ .GF..'H .'G.G.'NG FFg' OF? H' /N6FF' G6G /.F'?GF /NGF7F' /N.7.F' GG/F. P6F' P/FFF' 7H/F'

N6?.F NGN/'Gg' ?G..GF' OF? 'G6NG7.H P7NN7.F' N/7GF' .GFGF' 'GG'/..7' NG /NN8H /N8&7GF' 6 /NFH
./NGF7F' /N.7.F' NG /NN.7.F' 

 :/F.'7F' 0'7'7/F'. /NF'/F' /7'7/F' /Fg? 

:F? /F.'7F' 0'7'7/F' FNF/. G6G 

-  /NGF7F' /N.7.F' .F'N. HH'F. NG 'GGg..' ?G �/NGF7 /N.7. /N.H /7H76 OF? /NF'/F' /7'7/F' ?G 'GF'G.'
./7'7/ FG NG 

-  'GGg..'/7'7/F' F? /NF'/F'  .GFGF' G/..7. /NF'/F' /7'7/F' UH' /N/ �/7'7/F' ?G..GH G/..7GF' .GFGF' NG
.GN7GF' H&7FF' 0'N& 6?. OF? 'OFU.7G N7'.F.7g' 

- .NGg7' 7N>FG FG /NGF7F' /N.7.F' HH'F. OF? 'G/'G.?'. /NF'/F' /7'7/F' 6NG. 

 :/F.'7F' 0'7'7/F' FG //'G.7g' G.H' 

     ' FG //'G.7g' G.:NF'.F' N/FF' OF? /F.'7F' 0'7'7/F 

9./G8gF' /NGF?F' ?.'7GF' OF? HN7/F' . 

0/N.GF' /N//.. ./7'7/F' /FG6G NG /N//.F' 
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:P7>FF' 7'7g' :NF'/F' F7GF' 

     /g7' NG OFHg' /N.7.F' /GGGH �0'?G..GF' ''F. NG GF? ''F>.7g' FGGN g 'O7'7' /NGg7g' /N.7.F' /?.
/'7Gg'  /.7GF'H /77/GF'H /77g'G /N7'7g' /NN.7.F' 0'77&GF'H �GG.'?G..G /g7' NG 'OFN? 'NFNGNF

 0'7N7.F'H /'N/F' NG  S/_NTFRF R7F' 0'7N>.F' //'?G FGFH �/GGGF' G6G. GNF N.F' /N7U7&GF' FN/'NGF' NG .F'G
FG 7N/'.F'H /N.7.F' FN/'NG NG 0'77&GF' G6G /?. GF GF6F /FG'7GF'&'7NF'H �H'G7F' /?'G. .F./. F. � Fط

 8H'... /N.F7F'H /N.'.Ng' 'G.'7/&G ./.7' N.F' /NGF7F' /NFF.F' F&'7NF' OF' H'/F' 'F. F7H O./ �/NGg?g'
./N.7.F' NG /77/GF'H FN/F'NF' 7N/'. 

     F7 NG 7N/'.F'H /7GF' /N.7. NG /77gF /GN76 GNNF' /NFF.F'H Gg?g' F&'7H V/R?.HH G.'NGN 7N/'.F'H �GGNF
 /NF. NG /FNG? 0gN/. /77'?GF' /N.'GNF?GF' /7N/F' ?G /.FG �/GF..G H77. G.'7'7FH G.'G'..' NG '6N'
 .''7f' NF..H �/NG'F/F' 0'G'..g' FNNG.H �/'7Gg' FN. 0'Fg?F' /N//. NGH �' OGNG? ?G..GF'H /77g'

 �P77GF'(0202 7 �G20.) 

      OF? '7N7'.H NG Gg7g' FG /FF7FGF' /NGF7F' /N.7.F' (/'.G FN7'. /NGG' H'N. NG //FGF' /7H76F'
 H' '..'H ///'.F' 0'7 �H'N.g' 7NGF'R/'G..' /G...  7N7FF' FG /7.F.7GF' /NN.7.F' (/'.GF' 6?. H'N. NG

 ./F/.?G /NGF7 /N7.6 ''F. NG GG7. N.F' /N?76F''GNGH   .FN7G.F' FG 'N6 NFN 

'.G :GN7GF' H7آFF' 0'N6 آ?. FG /7.F.7GF' /NGF7F' /N.7.F' (/ 

     UH' OF' //'.F' .F7N. /7'7/F' ?N6NG H'N7 NG 0''. N.F' GN7GF' 0'N& 6?. ''7F.7' FG 'OFg7F'
 P/F?F' ''F.F' NGH O7.g' (/'.GF' FG GF? ?7G.. GN>? '/.G FG FF7F. H' FGGN /NGF7F' /N.7.F' (/'.G

FH  ./N/7F' GFF' HNF NG /GN>? /NF&7F //?'F FG '/.GF' '6G .N77. NG FF7F SGSGTF ~R0 Ā:OF'?.  SG_. R7 SG_FFw _gT' RG ~RFT' ٓ匠 Rg ۖ혁  G
  FN TG RH V'  NR6 TUFSG ~ORFR? RNSG RH ُ俚SGHS/S.  ?wRG V'  NR6 TUFSG SFTF ~R. ۖ혁RNSGföö  RH ۖ혁R7 ~R7  .R  gw SG T7  /SN RNSG RH S7 ~R7  .R  gw SGSG T7  /S. _g SGN T7_FFw RNSG

 S7NT. R.  Fwföö[ÿ :G'?Fg'920-920]( P/?7F' HNFN .9402 H6F' /N'GFF F/.7GF' /N.?GF' GNF'GF' NG P' )FG
 'N7F.'H 0'/'.?F' ?'NF' ?NG. GF 'NG77'G �GFFF' GGF? G77H �G?FF'. GFF. /N.7.. FGG. P6F' �./F' /N'GFH

/. 'GFG ''N6g' P' )FNGH 'N6 FG OF? NGH( .GF H'N.. FGN. GF' GF'/.7 G.F'GH FGH �G7N./.H GFF' /F'GH .
 NGH �'NF/F' NG 7'7.g' G. ط/. g .GGF'GN' G7?H GFN/F FN?..GF' GFF. ظG/H �0'7N>GF' F? G>G/H �GFN/
 F. /Nf' G.. '6F �'GFNF.H 'GFNF/ 0'77.GF'H �'GNG.H 'G7G'8 0'N7g'H �F7'N.F'H 7G'N>F' GGF?. طN/N

FF' NGH(7( .'N'..F'H 7&'77F' ?NG. G7/' O./ G.7..H GGF? H/ P6F' P' )7N..F' GN7022' UGFH )  .F'G
 //NF?F' /Gg7 OF? /7GF' /&6F. FG /.gG �G7'N?GH G/H//H GF7GF' FF7FG NG //N/7F' /NGg7g' //NF?F'

  .0'_NG76F' FG 'GNF.H 

     //'7' ./'7 HNGN H' H'7Fg' GNF? '6FN 'G F6G'H .F7 OF' GG.N. �/7TUN. /F/ //NF? 'GNF? FGNG. /7/
 76F FN77 F? �NF'7Fg' G?G..GH G7GF /g7' NG /NFNG G?F FG GF 7 U.S7 'G G/..7NG �F/F' FNF/.H 7N.F'
 /N77GF' /FNF/F' FN77. �GNGFH G7G' NG G./'7'H �GFNG NG GFF' //'7' FF/N NGG '6G.H �H'G.F'H 7N.F'H F/F'

GG7S/. N.F' 7GFF' NG /N/F?F' 77g' .7.6F' O.GH .HN77F' 'G. ''. N.F' /?N76F' FN77. H' �HNF?F' '
 �NF'/NGF'( ./F7'.F' 0'/F.?GF'H 0'/7GGF' FG /Gg7F' OF' (7F' H'G /N76.F'9402 7 �FG2-1 .) 

      7N7'.F' /NGG' G7/F F/FHF?G. P/F?F' F7 HN77F' F8 /FG �GFF7H GNF? GFF' OF7 N.FF'' O GNF? GFF
 //g/F' (7'FN 'G G./?. /?. GFF7H'G'? 76?  GNF? GGFGF G.'/7' 7NGF NG /NGg7g' //NF?F' 77&N NGH /GG.

 FF?.N 'G/?. 'G FGH �'G. 'G'/? 'G /G.'NG FGGN N.F' NG /.&'6 FG FG /GNF7F' //NF?F' H'. Gg7F'H /g7F'
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GN/F.?GH 'G.'/7' 7NGF NG 'G.G'F.7'H 'G.Gg7. H'7Fg' /N.7. 7'7' NGH .'GF7FGHGNNF' 'F..'/H .  NG
 /FH'/GH �NGg7g' FF?F' OF? /776 0'G.G /N.NF �O7.g' /NF'7Fg' 0'.'/F' FG HNG. P/F?F' ''F.F'
 /7N/F' /?.F' '6G NG GG'7 �0'/'.?F'H /N?76F' HN7g' NG FG.F' 6?. N6G.H /NF7g' ?.'FGF' F? G/'?.'

.F'H /N.'GNF?GF' FG /G'.F' HH/ /G7?GF' /?77 'G. F7/.N �'N7H F7 S/ FG 'G. 'G ?G GF'?F' H6>. N.F' /NFF
 .F'.F' 7H/ 'FF 7G>N 'FG FGH �FNF/. gH 7N/G. HH/ �H/'7F' (U6GSNH �(0'GF' 7.. 'GNG H_/7NH .'G./7

 /F7.F' ..NG �.F'N.F' /G'G NG P/F?F' ''F.F' /NF  GF7GF' .7.GN G. P6F' NGF?F'?76F' GF?F'. 7F.7. P6F' N
( GNFF' F.' HNFN .G76FH 7GFF' G.9442 F? GGGF'H �/F7F'H ('.GF' GF? .F7 GF?F' .F7 NG GGGF' OF?'" :)FG

 F&'7GF' 0'N6 ?... OF? G.GG 7 V7F GF?F' (g7 GGG 7.'H �H6FGF' /H// GF?H �/'7GF' 7GF GFN77H GFF'
 G.GG .F'G H' ?F'H NG gH H T6FN GF 'GH /N/7F' /G7?G OF' /GG GF 7NFH �7'FF' H'NF' ?...H Gg..g' /G7?G

0( ."H'NFg' GF. FG97 �25 F? GGFN g Gg7g' NG GF?F' UHg O7.g' GNF?F' NG FN7'.F' '6N'H  .)
OF'?. H'F �H'GNg' RH'RF RH Ā:  T. ~R. TG NTG  GS.  /T.RF  /RFRF RF ~RGN T  gw RH RG  F T?  Fw V'NS.HS' RFN T6_Fw  R.  Fw SG  NRN 'R6 ~RGRG ۖ혁T/  ?R.  Fw TG  NRN ~ORFT' TG_FFw T/  ?

 RHN SGRF  ?R. Rg  GS.FSG  GSG_F TG ~RF RHgg[ÿ :GH7F'52OF'?. H'FH �]Ā:  ُ俚V. ~R. R7R/ RG  F T?  Fw V'NS.HS' RFN T6_Fw RH  GSGF TG V'NSF RG' R' RFN T6_Fw SG_FFw T?RG  7RN
  7NT. R. RHNSF RG  ?R. ' RGT. SG_FFw RHff[ÿ' :/F/'.GF99] . 

     'G?G 87'?. 'GH �NFF.F' .F'.F' OF? F.7FN '6GH G'FF.F 'G?G FG'N. 'GG GF? FG H'6NG NG //NF?F'H
 7F.7. /Gg' FG /F'7F' GF7F' GGGH /F7F'H ('.GF' OF? G&'F /N/7 NGF? (NF7'H .GFG ?'..'.H �G'F//7

F..GF' G.F'N. NG GF?.GF' FNNG. NG /NGg7g' //NF?F'. HNGNG �/N/7.F'H /N7GFF'H /NFF?F'H /N/H7F' /G GFG'?
OF'?. H'F �O/GH GF? OF? 0'NFF.F' ?G  FSF Ā:  RF ~R/  .S7 RH ۖ혁NTFR?R._ .w TF RG RH æ'RFR' Q/ R7N T7R. ~ORFR? ُ俚TG_FFw ORFT' V' ٓ匠NS?  /R' ٓ匠NTFNT. R7 èTG T6 ~RG

 RFN TG T7  6 SG  Fw RF TG æ'RFR' ٓ匠' RG RH TG_FFwföf[ÿ :G7NN922F' .] //?'FH �7NGg' NG GGGF'H �GNF' N?/N 'GNG GF?F' NG /7N7.
 7>FF' HNGN gH �GFF7H GNF? GFF' OF7 N.FF' 'G. ''. N.F' 0'NFGF'H /N?76F' 'G/?'NF OF' 7NGg' ?'.7' GGGF'

0 �0./ �H'GNF>F'( .G7>F NG F_N6N 'GH 7GFF' ONG .7/ 7Gg' NG097 �0 N.'. /7N7.F'H FN.7F'H .)
..g'..GFGFF ?'  .GFGF' '6G H'7Fg' ?..' '0' G76 FG FG //NF?F' /Gg7 H'N.. /Nf' .G.. '6F �GF?F'H PN.FF'

.NGF?F'  

    6NG7.F' F? ..FNH''F.F' OF?  /N.7.F' NG P/F?F''7NG' /NGF7F'   :'GFG 

87g' G6G OF? H'7Fg' 'GF.' FG N.F' /N'>F' G'7/' : 'gH'OF'?. H'F .' RG RH Ā:  RF R. _gT' R7F T  gw RH _F T.  Fw S.  F
 THHS/S.  ?RN TFgg[ÿ :0'N7'6F'52 FGH �FG?F'H HNFF'. 'GNF'?G FNF/.. HNGN /NFF.F' G'/..7' NG /N/N.?F' FNF/.H  .]

 FGH �87g' H'7G?F GFF' FG GF..7G H'7Fg'G �/N/N.?F' FG '6. NG N.F' 0'N'>F' FNF/. /N/N.?F' FNF/.
..NG. G'NFF' 'GF'7G? /NGNGH �'G. H'7Fg' GFG O/GH /NGF7F' /7N/F'. /FF?.G GNNF' /7'6/F'H 'G.7'6/ 0'

:FN7G' 'GG'..' GNNF' H'7Fg' OF? ..N GF0 OF? 'O7N7'.H �'G?G GFG'?. 

  NG 'G?6N." HNGN 7G6F'H �GFF' FG FNGN.. H'7Fg' 'GG6.G' N.F' /GN>?F' /G?FF' G6G OF? GFF' 7G6 :gH'
G77H �'GF'GG �P7.NN.F'( ."GFF' /?'7 NG 'G94020 �FG57 �500 æF TUG GSG R. R7  .R' SG_FFw RHĀ :OF'?. H'F .)

  NR6 RHN SGRF  ?R. Rg  GSGT. ~RG _GS' THNS7S.  GR  gw RH R7 ~R7  .R  gw RH R?  G_7Fw SGSGRF RFR? R. RH ' RHH S7SG  6R.  GSG_FR?RF R/R/gf :F/FF'[ ÿ92 GFF' 7 TUG6SN .]
. H'7Fg' FF?F'. G'NG NGG �GNF? GF'F.G'H GFF' G?F FG NG /NFF.F' G'6.G' OF' G/'F P6F' GGF? UH'H �GG?6 /FNF/

 FG GNNF' H'7Fg' GNF' F7H 'GH .//.F'H GF?.F' OF? '7/'F /.7N NGF 77.H ?G7 FG /N7/F' 0'G7/GF'H
 'FF .77N '6G NGH .HNF.GF' ''G0H N?7 g FF'.F' F6G. NGG /NGF? /7N/( N?G'6F'9409 /GN>? //?'F )FG

 �GF?F' FG GG'.& 'G. GGGF? G/ �GGGUF? 'G g' GGF GF? g 'NFF S. GGUF' '&N6 HNGF?. g :GFNF. /Nf' FG /7.F.7G
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0( .GFF' GGGF? 'G H'6NG. g' GF?F' FG G7N> 'NFN.N g H'H G8H'.. G/?H �GNF? 7'7.Fg'. GG7G'H0 �
79229 .) 

//'G.7g' :'ONF'/  H'. H'7Fg' GFF' G _7G /FG .H'/F'H /g.F' /g7H 87g' H'7G? FF/NH GFF' N67N 'GNG 'GFG
 �/g7g'H 7'G?g' /GGG. G'NFFF GF?F' OF? G.7/FH //'7g' /N7/H GGGF'H FF?F' GGg.Gg 87g' NG GGF..7'

NTG  F T?' R. NTUFT' T/RGT&
ٓ匠 ~RF RG  FTF RG_. R7 RH'RF  0T' RHĀ :OF'?. H'F w T8  7R  g   /RGNTF R.öö :/7F.F'[ ÿ02 /NGNFG.F' /GGGF' G6G ?GH .]

 H' /.g H'7Fg' 'G. GNFN /F'G' /Gg.F' HNG. 'GFN/G /Gg.FF 7.f' G.NF' NGH /NFg.g' /NFH&7GF' '6F.
 F/F'. GN?7 HNGNH �G.H G.' OF? /F'Gg' G6G ''/g /NFg.g' /NFH&7GF' 'GFG'7.H/?F'H g'H 7N.F'H7 /g

 TG T7  GRF TFRG '  /TF ~R7 RF TGR?  F RGĀ :OF'?. H'F �7'G?g'H ۖ혁è  RHNS? R.  7S.  GSGTU. R7 ~ORFT' _GS/ ۖ혁' RG  NRFR?RG R'ٓ匠' R7R'  F RG RHfg :/N/'.F'[ ÿ95 '0'H ]
'G..g' FF7FG NG /NFg.g' /NFH&7GF' FF7FG H'G �GF?F'H //'7g' FF7FG NG /Gg.F' FF7FG H'G�/ 6.F'H �H

FG?F'H GFF' H'. FNFNFF NGg7g' FF?F' .GFG NG /N7N.F' FG6S.H �NGg7g' 7GGF' G'F.7N G.H �7NG6F'H �
7 �H'GNF7N.'( .GF7'.H G7G'8 GF?NH O7N921-900 'ّ克N7>F Gg7g' 76F :NGF7F' H'7G?F' G.H' FGH .)

G.'..NG FN.7.. 'ّ克NFG? G76FH �G.'FF7FGH GFN7'. GN7?.F'.' .F' NG /NGNF7F'f' ?G NGF7F' FG'? /'.GFg'H .7.
 7N>FGF' FGH /'N/F' N/'NF /G'G NG 'GFG //'G.7gF �GF0 7N> H' GF7G ''N7 7.f' O/F /NGF7F' 0'NFF.F' OF?

 ' RG_NR 'ٓ匠 ~RNĀ :OF'?. H'F ./'N/F'H H'7Fg'H HNGFF NGg7g'w S7'_FF  R/FS' RH V7RGR0 F TUG GSG ~RF  FRF R. '_FT' ~O   GSG ~RF  FR? R. RH   .NS?S6 RFT&ٓ匠 'R.RF RH '
 R/F T?  GSG RG R7  GR' _HT' ُ俚V' ٓ匠NSG R7'R?R. TFw TG_FF  _HT' ُ俚 GSG RFى~  .R'w RG_FF   7NT. R. PGNTFR?fö :0'7./F'[ ÿ90 /G7?G OF? 77.FN g G7'?.F'H .]

NN'?G FGH 'GFG //'G.7g'H O7.g' 0'G'F/F' /G7?G OF' /.GN F. �/7N6?F'H .7FF'7 �/NGg7g' F/F' H />G'/GF'
 ./g7g'H ONF.F' 77' OF? 

 :/NGg7g' /NNNGF' GF'?G 'G. ///.. N.F' /NGg7g' GNFF'. G7G.F' :'NF'/ 

    H&7FF'( /N?76F' 7/'7GF' OF? /G&'F H'G7g' ////G GF'?GF' //6'H /N/F? HN7' FG Gg7g' FF7FN
' FF7F. HN7g' G6G FGH �)/7G7GF' /NN.FF' /F7F'H GN7GF' '6FH �(/'.GF'H GNFF' F/.F.H �G'G/g'H 0'?N76.F

 0'G7FGF'H /N76.F' 0'?N76.F' /NF. F? Gg7g' G. 6NG.N 'G '6GH 'G7/'7G /NF'.7H 0'./ FG 'G.'./ GNFF' /G.7.
 F? /N7'7' 0'7N7. FG /?.'FF' G'G/g'H 7NN'?GF' FG /?NG.G :NGg7g' 7N>FGF' FG GNFF'H ./N?6NF'

'N/F'H HNGF' ?G F?'G.F' Hg. FG ?G..GF'H /7GF' O/F HNG..H �Gg7g' 'G7N7 'GG �GFg'H H'7Fg'H /
 �G.'NF'GG' ?G FG.. G.'N/F 0'G.N.H G'/G' 7'N..' FG GFGG. /N/. �/GF..GF' /N.'N/F' 0'7..F'H GF'NGF'

' N.'( ./76'.G 7N>H /76'.G /FN77. NFG?F' GNF7F' H' 0'G'G.Gg' Hg. FG /7...H �FNFN?F9422 7 �FG
04 0'NGNF7 'G. ///..H 6.طF. /N?76F' 7N7FF' FG //G.7G G'G/'H 7NN'?G NG /NGg7g' GNFF' 'O0' .)

.0'?G..GF'H /'7Gg' 

     /N/ FG GNFF' N.'.H ./NF'7Fg' /N7.6F' .F'N. /G'G. /FF?.GF' GNFF' FG FF7F. H' /. g /NGF7F' /N.7.F'H
/N7.6F' /'?.'. 'GFF?.  /Fg? 'G. ///.N N.F' GNFF' GNG G>.F.H N/H7F' /?.F' :NF'.F' N/FF' OF? 'G.F'N.H

 G/ �G.'G77. F? G.NFH&7G.H �G7N>. H'7Fg' /Fg?. /FF?.GF' GNFF' G. G>.F.H NFF.F' /?.F'H �G.7. H'7Fg'
NF'G.F' /?.F' G/ �F/F' G'7/'H /G7?GF'. /FF?.GF' GNFF' G. G>.F.H NFF?F' /?.F' ' GNF G>.F. GNGH G'7/'H HH6.F

 .6> FG /NF'7Fg' 7?'6GF'H /NF'?GFgF G7.'6 GNF FG G. FF?.. 'GH H'/.NF' /?.F' G/ �'GF'G.H /'N/F' H'7.'
 'GH N?'G..g' /?.F' G/ �H'7FgF P/'GF' /N.NF'. /FF?.GF' GNFF' GF? 7.?.H P/'GF' /?.F' G/ �'GG7N>H G7GH

. FF?.. GNF FG G. F7.N /NG/ F.'( .' OGNG? NF'7Fg' ?G..GF'H G?G..G NG H'7FgF N?'G..g' /N.NF'
0 �0./ �HH7.&H97 �24 O''F. /'?.g' G6G NG /NGF7F' /N.7.F' (/'.G OF...H .):OF?  
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      H'7Fg' 'G?G 7?6.7NG �GFG0H G/..7GF' /H7 NG /76'/ G.7. H'7Fg' /Fg? HNG. H'F' G.N/N.? /G&'/
G.7F  NGOF'?. H'F �/NFF.F' G'/..7' /F? 'GFG �G.'FG7H G.'G7/ FG  FSF Ā:  T.' RG RG RH RP'RN  / RG RH N TGS7SF RH NT. Rg R7 _HT' N

 RFN TGRF ~R?  Fw T U( R7 TG_FTFfgö[ÿ :G'?Fg'920] G.?'7F G77. H' ..NH GFF NG G.'GH OF' G/FNG FG G.'N/ H'7Fg'G �
 GFF' UH' FUFN.NH .G?'67H ' OF? ?F TU7G GN. F?.NG �GFF' F? OG.N g G7GF F? GF? OG.N 'GH �H'7Fg' 7NG

 G7GF H'7Fg' NG.N /F 7.f'G �G7N> g 0'NFF.F' G'/..7' /F? GFF' O6.NH �G.G7/H GF?GF 'OG7/G G.N6.H GFF'
 GF. H'7Fg' OG..N 'N7 H'?G'H 0'.'.G FG G/G'6F 'G F?GF' '6G FGH �'N7 GFG O7N H' O6.NH GF?

G7?G :OF'?. H'F �G./'G6H GFF' 7N6/ GFG0 F? .N>NH �7'FF' GG7?N H' /N6. /FNG.G 0' RF TG RHNSG  .R.  7RNĀ 
 SG_FFw RH'RG RH ُ俚TH  NRF  Fw RF TG ~O R6  7RN Rg ' RG RHNS.TUNR.SN  0T'  G SGR? RG RNSG RH TG_FFw RF TG RHNSG  .R.  7RN Rg RH T7'_FFw'O7N T/ SG RHNSF RG  ?RN ' RGT.föf ÿ

7FF'[ :''922] ( P/?7F' HNFN9402 OF? '6G H/ GFF' /G'.G FG G>?' G.FF NG 7'FF' /G'.G F?. FGH :)FG
 GGUFGFH �7'FF' F? /G7/GH //'.G H77. GGF'?G' ''G.' OF? HN77/NG  �GFNFN H'7FFH �GF'GN' G?6

g 'GG HN.N.N 'G GF?N NGG �GGNF? G?g7'H G7>F HNG'.N gH �G&'>?F'. GFF' HH87'.NF /&7.. FG G'67N  �NF'.F
 FG. 7'/' /F NGH �GG7&'G6H GG7&'77 OF? ?F7GF' GFF' 'N6.N GFH 0'N'F.F' 'N?G.G �'P7.F' OF? ''/.?'H

7( .'GF? 'N6022 .) /NFg?H ' ّ克77 GFF' O6.N /.?F' H' :'GG. _NF?GF'G //'G6F'H .N>F' NG GFF' /N6.H"
F' O7N 7'FF' 7/G' H'G �'OF7'.H ' O7G'8H NG GFF' /N6. NG H'6F' FGFH �//'G6F'H /NFg?F' NG GFF' O6.N G

 �..7 F.'( ."7'FF' FN?' F? ('> '0' .N>F'94000 �FG97 �920 FG6 G7N>. G.'Fg? HNG. H'H .)
 F7'N.F' F&'7H NG 7.f' OF? O/?.N gG �..'NF'H F/F' /Fg?H �/NGg7g' Hg.g'H GNFF' 0'///G

 F>N gH N?'G..g' :OF'?. H'F �GNF? 77..N gG G.N7N7. G7./NH �G.7NH G.'.>N gH �'N7 G.Ā 'RG_NR 'ٓ匠 ~RN
 _. .R.  >RN Rg RH V'NS7_7 R.R. Rg RH ۖ혁  G  /T' TUF_>Fw R6  ?R. _HT' TUF_>Fw RF TUG '  7NT/ RG V'NS.TFR.  .w V'NSF RG' R' RFN T6_Fw R/R' _. T/SNR' ُ俚' O6  ?R. GSG S6  ?  GSGS/

 RFSG  'RN HR'   GN T/ _7  (' _NR. RG_FFw _HT' ُ俚RG_FFw V'NSF_.w RH ُ俚SGN SGS.  G T7RGRG '  .  N RG TGN T.R' RG  /RFfö :0'7./F'[ ÿ90] gH 7.f' G7FN H'H �
 :OF'?. H'F �Gg7g' 7N> OF? H'G H'H GNG 7NF 'G GNG HNFN H' G.G.N _FTF RFN TG ~_NRF V'NSFNSG V'NSF RG' R' RFN T6_Fw ' RG_NR 'ٓ匠 ~RNĀ TG 

 RFR6  GSG_F RG T7  .RN Rg RH ۖ혁Tط  7TF  FwT. R'ٓ匠'R/ RGS6 T. æS7NT. R. RG_FFw _HT' ُ俚RG_FFw V'NSF_.w RH ۖ혁 ~O RN  F_.FTF S( R7  FR' RNSG V'NSF T/  ?w ُ俚V'NSF T/  ?R. _gR' ٓ匠 ~ORFR? QG  NRF SH' ' RG
 RHNSF RG  ?R.f ://&'GF'[ ÿ2 .] H'?Gg' NG H/7F'. FNF&'F H/?F'. FNG&'F P' GGFN6>.. GNF FG H'G H'H �H'NFg'H

 .ONF.F' /FNF/ FG GG.7FN P6F' NG GF0 �GG.H'/?F G'7Fg'H H/?F'. HNFF' G7. GGF F/N gG
�PN>.F'(94990 �FG07 �09 �'G.'8H'..F 'OG7/G �'G..7'/G. 'G&'F �'GF 'OG7'? G.'6. ' O7N7. HNGN H'H .)

 FG G. 07.N P6F' GNF?.F'H GF?.FF 'GF '?G'/ FN.H �GG6FNF F/F' FN77 GF FN. GFF' UH'H �GF?F' OF' FG.F' /7&'/
OF'?. H'F G.F..NF /Fg6F' FN77 GF TFR. Ā:   / R7N T7R. èTG T7  GRF ~ORFR? SF ~R7F T  gwff[ÿ :/G'NFF'94].  ظG/ 7GFF' ظG/ FGH

H �P/'GF' .7GF' 87>F P7?F'H /G'G.F'H H'6..g' G/?. GF0 HNGNH �FF?F' ظG/H /7.F'?.'.GF' .7G �0'
 H'F �/G'NFF' GNN GNF? /NG6 'GF'H �'GGG77N 'N6 P' NG GFF?H G7'N/ F? HH&7GF' GF' H'7Fg' G7/NG

OF'?. RG  NRN Ā:  RHNSF RG  ?RN V'NSF'RG ' RGT. GSGSF S.  7R' RH  G TGN T/  NR' RH  G SGS.RF T7  FR'  G TG  NRF R? S/ RG  6R.öf[ÿ :7NFF'04 /FNF/ H'7Fg' G7/' '0'H .]
7/F'�/7.f' NG ('F?F' /N6. 'NF/F' NG G7GF 6.ط �(' OF'?. H'F _FSG RH Ā:  RH ۖ혁èTGTFSFS? NTG çSG R7T&

ٓ匠 ~R7 SG ~RF  G R6  FR' QF ~R7FT' S0 T7  .SF
' O7NS6F RG SG RFى~  FRN '  . ~R. TG T/ RG ~RN TF  Fw RG  NRN çSGRFfö '  .N T7 R/ RG  NRF R? RG  NRN  Fw RG T7  GRFT. ~ORGRG RGR. ~R. TG  ' R7  Fwff[ÿ7g' :''790-94 FG '6GH .]

 //' GF? .7'/N gG �G7N> OF' G'/?.N g GG8gN 76H 7N. FG H'7Fg' FG?N 'G UH' GF'/.7 GFF' H/? H'GG
 GNF? 'G. G7?NF G7GF .7'/ GF H'FNH �GFG GFG? GNG '.'.G /G'NFF' GNN GF GFF' 07.NG �//' F? NG .7'/N gH

 �P/?7F'( .('F?FF ..NGF' F/F' FG9402G7 �F454 �GUFG SG HH&7G GF' OF? 7GFF' /N.7. FG '6GH .)
 0'Fg?F' NG /NGg7g' GNFF' GH6F 6.طN ' UGGH .'NF/F' NG GF?G F? (N.NH �G7GF .7'/N H' H'7Fg' OF? PF/G

F g UH'H �'G/?. 'GF /'7/ 'GF'H �'NF/F' /'N/F' /FNF/. GG'7/' )G7GFH �G7N>H �G.7.( H'7Fg' /Fg? /F.'7F'7 7'
 G.'G77. FG H' 'OFNFN GF?NH �G.'NFg.' (6GNH �0'NFF.F' G'/..7' /F? H'7Fg' 0'G77. 6.طN G'7/g'H �'GNG
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OF'?. H'F �/7.f'H 'NF/F' 77. ' O7N. GNG G/FN GF H' FG6. ///G G/N.H UH'H �O7/.H F.7. 'FG RG  NRN Ā:  RN SGSGS/R?  .
 TGR? ' RGT. GSGS&TU.RFSNRG '  ?N TG R. SG_FFw P/N TGR6 V'  NR6 TUFSG ~ORFR? SG_FFw RH ُ俚SGNS7RF RH SG_FFw SG ى~ R7  /R' ُ俚V' ٓ匠NSFg[ÿ :/F/'.GF'2.] 

      ..7. H'GG. /FNG7F' FG /7'.F' GGFH&6 NGH 7'FF' 8'7?' NG 8N.F' /.7' GUF' GNNF' GNF?GF' FGH
H �0'N7N7.F' G6GH �0'G'F/F' طF.H �0'G'7GF' .N7F. FG /NFF.F' G.///' 'GFF'H �0'?&'6F' 76F /?'N

:'FG 'G?'..' ..'NF' /NN.7.F' 

  H'F �/FFF'H 87?F'H 0'/G'6GFF /'.G ON./G GGF?.N gG �GFG'H G7GF /N7N7. H'7Fg' ظG/N H'
 R? S/ R7' R. T/  Fw RH S7'_FFw 'RGS/NSF RH '  7'RF  GSGNTF  GR' RH  GSGR7SGFR' V' ٓ匠NSF V'NSF RG' R' RFN T6_Fw ' RG_NR 'ٓ匠 ~RNĀ :OF'?. _g  /'R/ T6  8 Rg T> P/RGT&ٓ匠 ~RF RG ' RG  NRF

 RHH S7 RG  &SN ' RG RHNSFR?  GRN RH  GSG R7 RGR' ٓ匠' RG RG_FFw RHNS7  ?RNg :GN7/.F'[ ÿ2( PN>.F' HNFN .]9499 ' UG? ''G.Fg'. P'" :)FG
NGF?H 76F' F? GGNGF'H 7N.F'. GGH7G :NF?N )'7'F GGNFG'H ( �G.?'7. FG?F'H GF? OF'?. GFF' GG'GFG G

 �7'FF' NG 'GF' FN?.7 ///'NF' /?G/F'. GGFG //'NF' ?G/N ''NNF' '8'>G /F6. 'GNF? ' O7'F GF6. GGNSFR. GGN./'H
0( ."/G/7F' GGNG GFF' FF.N GF27 �921 .) 

   0'NFF.F' NG 0'/7GGF'H F.GF' F7'NG F? /?.F'H 77.F' 6>. /FG&GF'H FG&GF' G'6.F'H 7GFF' /NG6.
F'?. H'F �/NGF7F'OFSF Ā:  RGT. æS7NT. R. RG_FFw _HT' ُ俚 G SGRF ~ORG  8R' RGTF ~R0 ُ俚 G SG R.H S7SG V'NS>RG  /RN RH  G TG T7 ~R7  .R'  F TG V'N _6S>RN RFNTF TG  & SG  FTUF '

 RHNS?RF  7RNöö  _FSG R.H S7SG RF  >RG  /RN RH _F TG T7 ~R7  .R'  F TG RF  6S6  >RN T. ~RF TG  & SG  FTUF FSF RHöf[ÿ :7NFF'02-09 7Gg'H �]
 G>?N /NF'G6F' F.GF' G>? ?G GUF' GNF?GF'H .H'/H H'GGH H'G8 P' NG G'? 'FG 07GF' ظG/H 77.F' 6>.

 .(N.NF'H G'6.Fg' 

  OF'?. GFF' HNF:' RG_NR 'ٓ匠 ~RN Ā   7S.RG V/RF ~RG R.T. ' æRG  NRF V'NS.N T7S. HR' V' ٓ匠NSF_NR.R.RG V'R.RFT. æSF T7'RG  GSG R'ٓ匠' R. HT' V' ٓ匠NSF RG' R' RFN T6_Fw T. ' RG ~ORFR? V'N S/
 RFN TG T/ ~RF  GS.  FR?RGg[ÿ :0'7./F'2.] 

 :/FN/NGF' /NG7?GF' 7/'7GF' FG NGF?F' /H6.F' NG 'GFG //'G.7g' :''/F'/ 

   OF'?. H'F: SF RH ĀF '  G  F T? NTF  / T8 T U( _7fff[ÿ :G7994] g' 'N6 NG //'N6F' .F7. GFN77 GFF' 7G' 'G FNFH " .
 �NG7FF'( ."GF?F' NG9491 �FG007 �024 .F7H  .)FG GF?F'  :7H76 //?. HNGN /NGF7F' F&'7NF' 

9- GF'GN' ?G .7'F.N 'G 'GNG 6NGNF FG.F' /7&'/ FG G. 07.N P6F' N?76F' GF?F' FG OF/g' //F' Gg.G'
OF'?. H'F �?GFN gH 76N P6F' 'N6F'. GF?F'H �/N//F' N>F F7'NG FG G. 07.NH .G./NF?H'R0T' RH Ā:  R7 TG V'NS?

 TF TG ~R.  Fw N T>R.  .RF Rg  GSG  NRF R? PG ~RF R7  GSGSF ~RG  ?R'  GSGRF RH 'RFSF ~RG  ?R' ٓ匠'RFRF V'NSF'RF RH SG  FR? V'N S6 R7  ?R' RN  >_FFw RFNgg[ÿ :77FF'55 HNFN .]
( NG7FF'9491FG :)'0'  .G.'/7' /7F'.G F? 'H7GH GF? 'NFN. F7NG NG F7'.F' 'N?G70(07 �241.) 

0-.F7 NF/F' //H �?76F' 7NN'?G OF? 'G7'NF /NGNG /G7?GH �/./F' .F7 OF? FF?FF ''F. '6G NGH :/FN.F'H F
OF'?. GFNF 'GFG �H'G7.F' .F7 OF? /7N/G ?6'NG NG GN7GF' H&7FF'Ā:  TU.RF  GS.FSG HT' QG  F T?T. NTFN

 RFNTF T/ ~R7ffö[ÿ :G'?Fg'940]  FG. OF? GNFN g �gF? OgN.FG ''?/'H HNF. /F..G HNF?F //7'G ''7&H �.G7G
 �P/?7F'( .GN?/' 'G OF? H'G7.H /./ 'GN/F 7NF9402 7 �FG099OF'?. H'FH .)Ā:  VG  F T?  F TUG GSGR/F T?  FRG  FSF

 RHNS7 S7  .R. _gT'  GS.FR'  HT' RH _F_>Fw _gT' RHNS?T._ .R. HT' ۖ혁ٓ匠 'RFRF SGN S. T7  .S.RGfff[ÿ :G'?Fg'942] H' ..N /./F' . /G&'F HNG.
 �/GNF7F' HNF?F'H �/NN.FF' /F7F'H �/NGFg' ..GF'H �FNF77GF'H ''N.Fg' /F? GNF? FG.GF' NGF?F' H'G7.F' OF?
 .F.FSN gH G./'7 OF? /7N F7'.F' F>F'H 77.F' FG NG 'GGF'. 'GG �/GNNFF' Hg.g'H �/GNF.7GF' 77GF'H

 �P/?7F'(9402 7 �FG092 �FNF/F' .F7 F.'FGH .) �GFNF OF? /N/7F' FNF/F' GN/F.. .F'7G '6N' H'7Fg'G
OF'?. H'F �F6SNH F6NG �GF? 7N>. F&'7GF' NG 8N.N g' GNF? ..N 'GG Rg RH Ā:  T? èTGT. RGRF R7  NRF ' RG SG  FR. _HT' ُ俚PG  F

  7 RG SG  FR? RH'RG RGT&
ٓ匠 ~RF VHS' _FSG R/' R&SG  Fw RH R7 R7R.  Fw RH R?  G_7Fw  gNög[ÿ''77g' :02.] 
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0- .7FH �/F'FF' 7NGG.F' /7'GG NF'7Fg' FF?F' NG N.7N '6GH :G.NFN/NGH 7/7GF' //7 F? //.F'H 6N.G.F'
 FF?F' NG 'G.NFF.H �'GGNF7 FG 'GNF'?G /N/7 H'N.F �/GNF7F' 0'NFF.F' NG 'GF.F.7N //7'H /7GG FGF FNN8'NGF'

'.GF' /F/'H �'GGF'.N 'G /G7?GH �7N7FF' OF? 'G67?H.'GNF? /7F' /NGNGH �GF 
     /N7H76 /NFH' 0'G/FG 'GFGH �7>FF'H FF?.F'H 7./.F'H 7GG.F' OF? H&7FF' NG OF'?.H GF'/.7 GFF' //H

:OF'?. H'F �/F'FF' 7NGG.FF RHH S7_GRGR.R. RgRGR' ُ俚S7N T7R.  Fw RH ~O RG  ?R  gw P TNR.  7RN  FRG  FSF Āgö[ÿ :G'?Fg'52OF'?. H'FH �] Ā:
 RgRGR'  RHH S7S>FRNÿ[ :/N6'>F'99.FF?F' H'G?' OF? //'/F' 0'Nf' FG 'G7N> OF' ]  .F7H F/F' H'G?' FGH

 NG /NF..G /7'GGF' G6G 'FF 7G>.H �6G7F'H HN.FF' G.N 'GNF?H �/FFF' /7'GG H'7Fg' O/F HNG.N FNG'7.F'
  :OF'?. H'F /H7GFF' ?G Gg7F' GNF? GNG'7.' 7'N/ ٓ匠P T7SF RGTF ~R6RG RHĀ RHNSGRNTF RH T8  7R  gw RH T0 ~RN ~RG_7Fw R0NSGRF RG RGN TG ~R7  .T'

 RFNTFTFN SG  Fw RF TGgg  RFNTFTGٓ匠  gw _. T/S' ٓ匠 Rg RH'RF RFRGR' ٓ匠' _GRFRG ۖ혁NTU. R7 'R6 ~RG RH'RF ۖ혁'  . RG  NRG ' R' R7 SF  N_Fw TG  NRFR? _F R. ' _GRFRGgg  R7 RGRF  Fw ' R' R7 ' _GRFRG
 TU. R7 'R6 ~RG RH'RF '  > T8'R. RFNTUFٓ匠' _6Fw TG  NRF  Fw RF TG _FRFNSGR Rg NTU. R7 NTF T/  GRN  G_F FT&RF RH'RF RFRGR' ٓ匠' _GRFRG ۖ혁Ngg  RH'RF  /R> T8'R. R7  G_6Fw ' R' R7 ' _GRFRG

 RHNSG T7  6S. ' _G TUG  ' ٓ匠P T7R. NTUFT' TG  NRF ~RN RH'RF  .RFRGR' ٓ匠' _GRFRG ۖ혁S7R.  GR' ٓ匠'R6 ~RG NTU. R7 'R6 ~RGgf  _. RH NTUFT' T0 ~RN ~RG_7Fw R7R7RG P T6_FTF RN TG  . RH S.  G
 RFN TG T7  6 SG  Fw RF TG æ'RFR' ٓ匠' RG RH ۖ혁'  GNTF R/ R8  7R  gw RHgo :G'?Fg'[ ÿ95-91] .F7 OF' '?G/ 7'FF' ?G/ F. // Gg7g' /.F .

?.N GF '6G. NGH .7'77'H /'7. FG.H �/FN.FG /FNF?G /FN7H FG. �/FF>GF' /G7?GF' ('N.' H77H �GF?F'F 
 OF? /N6. ' O7.7H 'O.'./ HNF?F' OF?G&/'.GH G/&'F?  .//.F' O6.. g /FNF/F' Hg GNF7 NGF? //. P' FG

 .GGNFH Gg7g' (/'.G OF'H �OF'?. GFF'. H'GNgF F7NG NG 7GFF' 8N>/ FG /7..GF' NGF?F' //.F'H
 �NF'/NGF'(94027 �FG21) 

   Hg .GFF? GNF? H'7Fg' ظG/N 7H76F' G6G.H  ."GNFG.F'H ('7.F' F/GH �/F'Gg' FG'/H �GGGF' /F& " FF?F'
 �NF'6>F'(9012 7 �FG922 ) 

 0'G.6F' /7 OF? /7/FF' :'?.'7/77'?GF' FGH  '0' O./ ./N?76F' ..'N/F' NG GNG6.F'H /'/Fg' /.NG 'GGG'
�G/F.?G /Gg7. 'G?G/ GF'GN'H GFNFN NG G6F' F./N H' FGGN 'G H'7Fg' F.'F 'G .F' 0'.NG UH' NG G6 gH GNG6

 /'/Fg'H  ..F P0 FGF H'N?F' OF? ' O7G'8 /.7' 'G. 7/'.F'H �'G.H70 .>F. N?'G..g' F7'N.F' F&'7H NG GNNF'
 /N.H 7'GF' NG /'/Fg' FGFH �'ّ克NFH' OgN./ OF?GF' NG F./N 7'GFg' '6G H'G H'H GFF' /N.H 7'GF' طFG 7NF

HN7' FG 'N6 //. H' GFF'  �/'/T.F'( .'G. ''6G.7g'H /N7.7F'H G/&'F?H FN/F'9449 7 �FG90 78'FF'H .)
 ' O/N77. G?'NF' /G'G. /'/Fg' /N.H /.N GNNF' F7'N.F' 0'G.6 ON./G NGG>7F'.H �'OFNG6.H ' FG /7G'8 UH

GGNFH HN?7G F? OF'?. H'F �/N.N7'. /7G'8 /'/Fg' V'HS/ R/ R. RH Ā:  RG  .RFRF  NR.  7w RH ' RGT.  7S>FwRG ُ俚'  UNSFS? RH '  G  FS8  G SGS7SGFR' ٓ匠'
 RFN T/ T7  G SG  Fw S/R.TF ~R? RH'RG RG  NRGff[ÿ :FGFF'94] FG'7. /NGg7g' //NF?F' G?6F OgN.FH ' O7'6.F' 7/G' GNNF' 'GF' g' �

 .7.f' NG 7N/'.F'H HN7NF' /FNG7 'G?G 

'G.?F'NGH 0'NG6F' .F.. :'7G'. 6.F' 7GFF' GNF? /F?F. 'GF'/.G '6FN 'FG FGH �G..F'7GH GFF' /N6. FG /N7 
 /.F'7GF G7/GF' NG �'N6 FG OF? ?F7G .NF7 GFF' UH' GF7GF' FG6F' NG 'G?G .77.N N.F' /N.'6F' /.F'7GF'
 '/.GF' '6GH �O7NH ?G7N G?G GFF' UH'. G'.F' FNFNF' /N.H OF? ''F. /NGF7F' 0'NFF.FF GG'/..7'H GF?GF H'7Fg'

H7.GG NG  g GF.'/ N.'F7F'H NFg.g' G7.'6 UH' G7/N GF7GF' Hg �G7N>H GF7GF' G/..7GF' FN. H77F'
 :OF'?. GFF' HNF HNFF' F? 7?6.7NG �GF? GGFNĀ  P/NT.R? P.NTF R7 TGVNR/RF _gT' QH VNRF F TG SظTGVFRN ' _G :H /7N7[ ÿ9] GgG P' .

 GFG G'FG �GNTG FG H'7Fg' G>GFN?...N 'NGG '/G..G ' O7N. HNFN P6F' H'G H'G �G..'.GF GFNF .F7NH H'7Fg' H 
 .H'G6F' GFG G..G '76 H'G H'H �FNGNF' GFGH'.(�94900 �FG907 �921H'F )  ":G.'/7g P7N/F' H'NG7

 FG GG?G H'G :H'F .g :'NF'F �'N6. HNGFG.. G.FG' �H'7F7F' OF' /N//F' ?G7N FG GG?G H'G NF NFH7..'
//F' ?G7N�P8N.F' F.'( ."F.H 6? GFF' OF' /N9422�FG 00 7 �055OF'?. H'F .):  _HT' RH Ā   GSG  NRF R?
 RFN T>TG ~R/RFfö  RFNT.T. ~RG '  G' R7 TGff  RHNSFR?  GR. ' RG RHN SGRF  ?RNfö[ÿ :7'7GFg'92-90.] 
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    ? G&'F P/F? ''F. H'7Fg' O/F H'G 'G O.G GUF' /NGF7F' /N.7.F' (/'.G NG HNFF' FG.GHN/7 77' OF //
 //NF?F' Hg �/NF'GGF'H /NF'G6F' 0'7N>.GF' FG FG G>7F'. /NGg7g' G&/'.G OF? 8'G/F' FG G?G FUGG. �/N77H
 GGG OF? ' O7/'F GF6. H'G H'7Fg' 'GG6.F' 'G O.G �H'GGH H'G8 FGF //F'7 /NF'7F' /NGF'? //NF? /NGg7g'

N6 NG ?F'NF' GFGH 0'/..7GF' G'7/'H �G77?./N?76F' 7N7FF' ' 

 :/N.f' .&'.FF' OF' 6.NGF' 87?F' '6G Hg. FG 'FF7N. /FH 

-  /N.7.F' (/'.G 'G. .FF/. �/'7Gg' 7NGF NG 'G.G'F.7' FF/. H' N.F' OFHg' /N'>F' NG P/F?F' ''F.F' _H'
./NGF7F' 

- ' /NGg7g' /NGF7F' /N.7.F' H'7F' FF/.N /N/7F' P/F?F' 7'7g' FG GUF' :OF? 7/'FF 

 OF? /.F&G GGG ''/'. GFGG NGG �H'7Fg' /N.H /N.NF' '6G FGH �/N.NF' FG O7.GF' 0'N'>F' G'7/' *
  ./?.F' GNNF /F.&G 'G.&'.F �87g' 

 O7.g' 0'G'F/F'H 0'N7.6F' /NF. F? /NGg7g' G.G'F/H G.N7.6 6NG. N.F' /NGg7g' GGNF OF? 8'G/F' *
0'NFF.F' G'/..7' /F?  /Fg?F 0'///G ?6. N.F' /NGF7F' /N.7.F' GNFF GH6F NG /NGg7g' GNFF' GH6FH ./NGF7F'

./'N/F'. G.Fg?H G7N>H G7GFH G.7. H'7Fg' 
 FG //G.7GF' /NGg7g' /G'F/F' 7NN'?G /H// NG �7.f' /G'F/ OF? /'.GFg'H NG7?GF' 7'.GFg' FG //'G.7g' *

.N/NF' 
7'?GF' 0'G.6F' /7 * P/F?F' 7'7g' G'?6'H 'G76FF /NGF7F' 0'NFF.F' GN8N.. Gg7g' ''/?' GNFN N.F' /7

./G/'FF' /NGg7g' H'N.g' 7NGF NG 
* ./NFF.F' FN/'NGF' NG 'GFG (7FF'H 0'G.6F' /?F'NG .F.. 
- .'GG'/..7' F7/H 'G7G6. GH/. G?FF'H �H'7Fg' OF? OF'?. GFF' G?F FG NG /NFF.F' _H' 
- ' �/NGg7g' GNFF'H 0'GN.N.F'. /&F.GG 7GFF' .F'G 'G O.GG �'GF? HH&7GF'H �G7GF F? GFGGF' NG H'7Fg' UH

 .GNF? GFF' /.'F T7 ' O7?6.7G .GF.'/ FG GF 'O?/'7 G'FG H'G 
- N/G. HH/ 'FF7G 7'GGg' HN.F FG GF7GF' FN7/. NG /N7'7' /./F' .F7H �/F'FF' 7NGG.F' OF? /N.7.F' _H'7. 
-  OF? HN7/FF /FN7H /NFF.F' _H'G6FN /G7?GF'  /7'GG Gg.G' �/N?76F' GNF?F' FG OF/g' //F'. /H6.F' :'G?G

 /NFF.F' 7/'7G OF? //.F'H /'G.?g' .'GF'F.'H /F'FF' 7NGG.F' /7'GG OF? H'7GF' �GGN/F.H /N/7F' FNF/F' .F7
.F&'F/F' .F7 /F? /F/F' 

- F7GF' H'7Fg' 87?N g' FG OG6..H �7GFF' /NG6.. GF0 HNGNH 0'?&'6F'H /FFF'H GG7F' F7'NG OF' G7GF G
.07GF' ظG/H 77.F' 6> OF? 7GFF' //G'.GH �F.GF' F7'NG F? /'?..g' :Hg. 

-  GNF7 N//. .GFG OF? 'G&'F H'G '0' �H'GNg' ?G 87'?.N g �NFF.F' H'.GF' GFGH G.g'.G /G'G. GF?F' _H'
G FG /7..G.H'7Fg' ON 
 :0'/7.FGF' 

    :Hg. FG 77'?GF' ?F'NF' NG /NGF7F' /N.7.F' (/'.G GN8N. FGGN 
-  GF?F' FG OF/g' //F'. 'GNG .F'7F' /H6.N ./N7'7/F' F/'7GF' ?NG. NG /NGF7F' /N.7.F'. /7'. //'G 7N7F.

 G'/..7' /F? 'G?'..' ..'NF' /NGg7g' GNFF' OF? 'GNG NU.7NH �N?76F'OF? 'GFg. FG G7?.NH �0'NFF.F' 
G7GF NG /NF'GNg' NF'?GF' NN/. N.F' 'GNF'?GH G.'G7H GFF' ''G7' �NFF.F' /&N.F' NG G.'..'HH GFNF/ OF?H./ 
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-  7'76' H'N. �?G..GF' /'7G' /G'G FN. NGF7F' N?NF' 76F NG /NN.7.F' 0'77&GF' ?NG. FG /NG.F' GN/G.

G H'N.H �/NGF7F' 0'NFF.F'.'GFG //'G.7g' /NGN 
- .GGGN.N.H GG&'F.' /?.'.G 'G?G FG7. N.F' �/NG'GF' /NFF.F' /G'F/F'. FN/F'NF' /NH6.. /NN.7.F' 6G'7GF' /7/'.G 
-  �/NGg7g' GNFF'H �/N?76F' ط.'N6FF /GF'.GF' NGF7F' ON./GF' /NNF.F /G7.6G /NFNF'F /N(7 OF? H'G.'

8H 0'7'8NF' FG //? 'GNG G7.6N /7'8H �Gg?g' /7'8H �/G'F/F' /7'8H �0'GNF?GF' /NFF.H 0g'7.g' /7'
.)GNF?.F' 

-  /NNF. F? 'GNG HNFH&7GF' GG /NGNF?. GF'NG NG GG?6N. �H'N.g' 7NGF NG /N.'6F' /.'F7F' NF'?G 6N6?.
 /NN.7. F&'77. GF0 7.ط ?G .GH/G'6N 'G ON./G7G>. /N6N6?. .G'/..7g' /6G'F NG GF 

' :0'N7N.F 
 :N.f'. ///'.F' N7N. 

- /NGF7F' /N.7.FF NGF? .GFG GNF'.F /N/N?7F' 0'?G'.F' NG /NN.7.F' G'7Fg' FN. G7.6G N//. ?H76G FG?
 ./NGg7g' 

-./7G7GF' /NN.FF' /F7F' 7N>FG FG /NGF7F' /N.7.F' /7'7/ 

 :?.'7GF' 

( ./G/G �/N8N.F' GNFF' F.'9442�)FG /&'NGF' ? /G/G(.7( )FF/G �7G6 6N64.GF?F' 0'''7? 7'/ .) 

 .)0./( .FNGF&GF' FG /?NG.G �/F'7 �/NG/ F.' GFF' OF7 GN7GF' HN77F' Hg.' G7'GG NG GN?FF' /76F
GF7H GNF? .7(4.?N8N.F'H 76FFF /FN7NF' 7'/ .) 

 �..7 F.'G/7F' /.?F .(9400FG7N7G.F' ?&'H7 .)./G7'?F' 7'/ . 

F. NF? �FNFN?F' N.'( .FN9422 .)FG/N.7.F'H /NGg7g' GNFF'.N.F/F' GNG'7.' /..GG . 

 �/NN6F' �GN7G �/N8 N.' ./G/G(0209 NG /NN.7.F' /NFH&7GF' 6N6?.F /NF/7g' 0'?G'.FF //7.FG /N(7 .)G
 .'G..F7 O/F /NGF7F' /N.7.F' �/N7GFF'H /NN.7.F' 0'7'7/FF /NGg7g' /?G'.F' /F.G01 (5 �)029-011 . 

( ./G7F'/.? �FN7N7/'0209 .Gg7g' 7/7 FG 00'GFH /F/G' :7N>F' ?G F?'G.F' GNFH /NGg7g' /7'6/F' .)
P7'6/F' @g.F' /F.G( �92 �)90-22 . 

( ./G/G �P7'..F'9494 .)FGP7'..F' /N/7 OG77G( .7( )FF/G �'>.F' .N/5  .7N/G F.' 7'/ .) 

 �/'/.F'N6?F' /.?6( .9449 .)FG' /'/Fg'N.7?F' GF'?F' NG 77'?GF.6NG.GF' 76'FF' . 

 .FN7/F' �PN>.F'(9499 .)FGPN>.F' 7N7G. .7( )HNFF/G �77/F' H'GNF7 �/?G. H'G/? �7GFF' /G/G(4 .)
./.N7 7'/ 

 �/7.N.?N.N7GF' /.?G �NGN.H( ./FN6G �0200 ?G..GF' NG /G'G.F' /G'F/ /N77 /G.'NGF /NGF7F' /N.7.F' .)
 /7'7/ :NG.6F' ./N/FF /NG7H �N?'G..g' H'7.gF /NFH/F' /F.GF'1 (4 �)029-022.  /FGF7F' 7N7F.

/G.6F' OF? /N/N?7F' 
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https://trenddc.com/reports/%d8%a7%d9%84%d8%b1%d9%82%d9%85%d9%8

6%d8%a9%d8%a7%d9%84%d8%b3%d8%b9%d9%88%d8%af%d9%8a%d8%a

9-2023-2/ 

( ./G/G �P7.NN.F'9402 .)FGNGg7g' GFGF' /?N7NG./NFH/F' 7'GGg' .N. . 

( .NF? �/?G.9400./NG7?GF' 0'7'7/F' 6G7G .77'?GF' /'G..g' .)FG 

 �P8N.F' /.?G/7F'F( .9422.)FG /77..F'. ./NGF?F' ..GF' 7'/ 

 .F7/ FN/7 �H'.(9490 .)FGH&7FF' /7'FG NG H'N.F' /.G./N77?F' /..GGF' . 

 �P/?7F'G/7F' /.?F( .9402FGH'FGF' GgG 7N7G. NG FG/7F' GN7GF' 7N7N. .)/F'77F' /77&G . 

( ./G/G �N?G'6F'9409 .)FGN?G'6F' G'Gg' 7N7G. F' /G/'(./N7G/.F' 7'/ .)FF/G �H' _7G 

( ./G/G �NF'6>F'9012 .)FGFNF?.F' GF'7GH FN.GF'H G.6F' H'N. NG FNF>F' ''G6 .)FF/G �N7N.GF' /G/( 
./'67g' /?.7G 

 �H'GNF>F'FF' /.?G .)0./( ./N.GF' /.G /76./NGg7g' /G.6F' . 

( .''/G �P77GF'0202F'NF' FN. /N77g' /NGF7F' /N.7.F' .)G .P7'G?F' ?G..GF' F8 NG HNG'GF'H /&'7F' ?
 �/F'?g' GNF?H 'N.NFNFG.FF /NGF?F' /F.GF'0 (0 �)29-990. 

( ./G/' '. ..?G �..?G0200 ./77'?GF' 0'/..7GF' 'N6 NG /.F'?GF' F.7H /NGF7F' /N.7.F' 0'N//. .)
 �/N7GFF'H /NN.7.F' GNF?FF GNNGF' /?G'. /F.G2 (92� )905-929 . 

NGF' �NF'/G/7F' /.?F( .9402 .)FG'G77'H /NGg7g' //NF?F'.GFFF' 7'/ . 

 �NG7FF'FF' /.?G( .9491 .)FGFNH'.F' F&'F/H FN6F.F' G7'/G ..N7F' GFGF' 7'/ .)FF/G �PNN/. G7NN( 

( .7N7/.F' /&NG0299 ./NGF7 /NF'7F' /G'F/ N/F .) NG7FNNF' /F'77 /F.G( 7 �//N/.F'24 �)9-01. 
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Cri琀椀cal Thinking Pedagogy: Using text evalua琀椀on and content analysis. 

ON./GF' FNF/.H 7N7FF' GNNF. G'/..7'. :/F'FF' 7NGG.F' 0'7'GG GNF?. 

Dr. Ayman Mohammed Saleh Alqhatani - Lecturer in King Khalid University 

PHD in Al -imam Mohammed ibn Saud 
Email: eawad@kku.edu.sa 

Abstract  

This research has an aim to investigate the extent Saudi English 

textbooks help in enhancing Saudi student's critical thinking skills. The 

research topic was selected by keeping in mind the experience that how Saudi 

Arabia students always face difficulty in the application of critical thinking skills 

for the determination of best possible solutions. The critical thinking skills are 

the basic necessity of professional life and if students of Saudi Arabia are failed 

in applying it to a particular situation, then it is important to investigate the 

reasons for it. The literature has concluded the same thing that the critical 

thinking skills learning should be one of that type which helps students in 

applying it to a particular situation because if they do not know its application, 

then critical thinking skill is useless. The past studies have revealed that the 

English textbooks have some elements of critical thinking skills but, it is 

important to investigate that either specific textbook contains the elements 

by which learner can learn the critical thinking skill or not. The primary 

research data was collected through a questionnaire of Five Point Likert Scale, 

which shows that the teachers of Saudi Arabia have neutral reply towards the 

role of English Textbook activities in the development of critical thinking skills. 

Teachers who are the research respondents of this study claimed that some 

gaps exist in the Saudi curricula for the development of critical thinking skills 

among students. This study successfully explored the role of curricula in the 

development of critical thinking skills among students, and how much Saudi 

Arabia curricula is efficient in it.  

Keywords: Critical thinking skills, Textbooks evaluation, Content analysis.  
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 :7.FG 

      0'7'GG 6N6?. NG /N6NF.Fg' />FF' //'GF /N/N?7F' /N7'7/F' ..GF' 7H/ N7F. OF? //.F' '6G 6G7N
 �/NFGGF'H /NGN/'Gg' /'N/FF N7'7g' G'NFF' NG /F'FF' 7NGG.F' 0'7'GGG �P/N?7F' .F'7F' P/F P/FFF' 7NGG.F'

' H'G '0'H H' 'FNF? ' OG'6F H'G �/F'FF' 7NGG.F' 0'7'GG FN.7. NG HNF6GN /N/N?7F' /N.7?F' /GFGGF' FG (g7F
 0'7'GG /NGG' P/G OF? 'N6F' 'O7F7G P7>FF' .F'.F' ''. /FH .GF0 ''7H GF. N.F' ('.7g' O7F.F
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Introduction 

Background:  

      Nowadays educational system in Saudi Arabia is required for higher-order 

thinking skills, which is called critical thinking. Many organizations and 

institutions National Center on Education and Economy, the American 

Diploma) have pointed out the need for teaching students how to think 

critically (Willingham, 2007). Teaching critical thinking is not easy task for both 

teacher and students because it is intertwined with domain knowledge, and is 

required looking at multiple perspectives, it is required more practice inside 

classroom to apply it. Critical thinking is essential for academic quality work, 

and it is paradigmatic case= (Egege & Kutieleh, 2004, p .75)   . The researcher 
contributes cognitive levels of Bloom's taxonomy with the study, especially 

evaluation and analysis skills in classrooms.  The concept of teaching critical 

thinking consists of reasoned judgement  shows both sides of an issues , and 

creates deductive and inductive arguments and solving problems (Willingham, 

2000:  & Al Ghamdi & Deraney, 2013)  . Many theories have recognized the 
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importance of teaching critical thinking (Elder, 2002, 2005; Faccione, 1992; 

McPeck, 1990; Siegel, 1988; Fisher, 2001). When reading the literature, one can 

find as many definitions of critical thinking as there are authors. They all reflect 

thinking as a skill or art. Since critical thinking is a complex concept (Willingham, 

2007). William Huitt (1998, p.1) defines critical thinking as , <The disciplined 
mental activity of evaluating arguments or propositions and making judgments 

that can guide the development of beliefs and taking action  .= and textbook 
evaluation recently is important issues for the improvement of the quality 

curriculum.  The ability to think critically and needs flexibility were recognized 

in 1999 by the Curriculum Development Council (CDC), which argued that 

curriculum was needed to be developed to prepare and equipped with life-long 

skills that can be acquired outside schools (Lawrence,2011)   . Researchers and 

teachers as evaluators used evaluation checklist that is as instrument that 

provides them with features of effective learning teaching materials to 

facilitate assess the quality of curriculum   

Researches in ELT in evaluation textbooks and improving critical thinking need 

new qualitative research technique, which is Content Analysis. Researchers 

used such technique to analyze and quantify of the meanings and relationships 

of concepts, then make inferences about the whole massages. To apply content 

analysis in any text, the text is coded, broken down into categories and then 

examined the text by either conceptual analysis or rational analysis. 

       My research that is about assessment Saudi system of education and its 

curriculum if it is improved critical thinking skills by using textbook evaluation 

to prepare students for long-life skills that can be used outside of school, and 

content analysis technique. 

     The researcher noticed during her experience as a student at Imam 

Muhammad ibn Saud Islamic University that most of students face difficulties 

in applying the critical thinking skills. This may be related to the lack of enough 

practice in the curricular activities. This study investigates the extent Saudi 

curricula help Saudi students develop their critical thinking skills. 

The main purpose of the proposed study is to investigate the extent Saudi 

English textbooks help in enhancing Saudi student's critical thinking skills. And 

to shed the light on the value of teaching critical thinking for both learners and 

teachers.  

The study is conducted to answer the following questions:  
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-To what extent do Saudi English textbooks help Saudi students develop their 

critical thinking skills?  

-What are the Saudi teachers’ perception is about students' abilities in applying 

the critical thinking skills?  

-What are the Saudi teachers’ perception is about the role of English textbooks in 

developing Saudi students’ critical thinking skills?  

       This study sheds the light on the extent Saudi English textbooks help in 

enhancing Saudi student's critical thinking skills. In a country where the youth 

represent more than 60% of the population , where English Language is regarded 

a token for success , investigating up-to-date methods and strategies  of learning 

and teaching English will help Students achieve their academic goals if given the 

proper practice. Understanding the value of developing the critical thinking skills 

of Saudi students’ would be helpful to both instructors and learners  
 Theoretical framework: 

According to Bailin & Battersby (2010), critical thinking argument is treated in the 

<broadsense= as it is uttered by people in context-specific situations of dialectic 

and dialogue  . They stress that critical thinking is a kind of inquiry : a process of  " 

carefully examining an issue in order to come to a reasoned judgment= that often 

occurs in social interaction ,  casting critical thinking this way implies that the 

process of critical thinking involves the parsing of arguments, stressing context 

and constructive analysis, rather than just isolated critique , It also focuses on the 

examination and evaluation of alternative arguments, demonstrating that critical 

thinking does not constitute amonological critique of any one argument .  

According to Freeley& Steinberg, (2000) instruction in critical thinking aims at 

achieving the ability to explore, criticize, or advocate different ideas, to reason 

inductively and deductively, and to infer sound conclusions from ambiguous 

statements. Brookhart (2010) identifies critical thinking as one of the three 

categories of the definitions of higher-order thinking.  Jeevanantham (2005) 

further mentions the requirement of high-level thinking including the processes 

of analysis, evaluation, reasonableness and reflection in critical thinking.   

Fisher (2003) suggests that critical thinking can be stimulated by seven types of 

questions which include context, temporal order, particular events, intentions, 

choices, meaning (meta-discourse message), and telling (ascited in Jarvis, 2005). 

Debate, for example, is an essential activity, which presupposes freedom of 

speech as one of the preconditions for investigation of and judgment about 

contemporary problems. 
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Danial (2007) states that there are a large number of programs that encourage 

the teaching of critical thinking for students to supplement regular curricula, 

rather than replacing it. He argues that cognitive scientists referred to  critical 

thinking as metacognitive strategy that consists of chunks of knowledge (like 

looking for problem's deep structure, and considering both sides of issues), which 

learners can learn and then use to steer their thoughts in more productive 

directions  . 

Pumphrey and Slater (2002) have highlighted technology advancement as an 

important factor involved in rendering the critical thinking and problem solving 

skill. Access to all the information through the internet brought about by the 

advancement of technology has a negative effect on students as they simply 

adopt the information without analyzing, interpreting and thinking critically 

(Purcell, et al., 2012)  . This deeply hinders their problem solving ability as the 

solutions to all their problems are provided by the internet   

        According to Al Ghamdi & Deraney (2013), teaching critical thinking has been 

discussed as an important element of professional and higher education to 

promote problem solving and develop reasoned judgment making needed in 

professional life. Richard & Linda (2008) state that the quality of our life depends 

on the quality of our thoughts and claim that critical thinkers can effectively 

communicate, ask vital questions and problems and come to reasoned 

conclusions and solutions due to their self-directed, self- monitored and self-

corrective thinking.  

       Miller, Nentl,&Zietlow (2010) state that there are six successive stages of 

learning processes  inside the classroom which contribute significantly to today's 

educational marketplace, and they promote higher forms of thinking in education 

. Bloom’s Taxonomy was developed by the cognitive and educational 
psychologists of Chicago University to promote learners' objectives. It is one of 

the most widely applied and most often cited references in education and has 

been translated into 22 languages since its publication (Houghton, 2004; 

Krathwohl, 2002). It consists of three domains: cognitive "mental skills", 

psychomotor "manual or physical skills", and affective "attitudes". The primary 

interest of this research is cognitive domain which starts from lower-order 

learning (knowledge, comprehension ,and application) to the higher-order 

learning (analysis, synthesis, and evaluation)  .  

       Touran, Bayezid ,&Mahnaz, (2014) state many definitions for "textbooks" and 

"evaluation" but the most appropriate one is , < materials that are assessed by 
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either teachers or learners to judge the fitness of something for particular 

purposes= . They argue that this technique is used for qualifying and 
homogenizing the textbooks content with the learning and teaching requirements 

in EFL/ESL settings. The problems encountered by the students graduating from 

high school in English communication skills because of the inadequacies in the 

design of English textbooks used at high school levels are also mentioned in their 

analysis. They also suggest the importance of conducting a "needs analysis" from 

both teachers and learners and then considering that in designing and evaluating 

textbooks.  

         Wong (2011), emphasizes the textbook as an important element in teaching 

materials and describes it as a supporting teaching instrument. He refers to a 

textbook as a published book specially designed for the improvement of linguistic 

and communication abilities in learners. He argues that the wide spread 

application of textbook in ELT context requires further explanation   . He states 

the importance of conducting textbooks evaluation to ensure that ELT textbooks 

can effectively facilitate learning and teaching processes. He also mentions that 

few studies have been conducted in post-use evaluation to discover the strength 

and weakness of textbooks. Joshua (2005) argues that the development in ESL 

readers allow students for reading comprehension, and thinking critically about 

reading. Teacher must spend time in selecting appropriate textbooks and help 

students in learning the evaluation of textbooks materials.  

       According to Litz (2016), there are several reasons for textbooks evaluation 

and it signals an important administrative and educational decision of 

professional investments. He states that one of the most important reasons for 

textbook evaluation is that it can be useful for the teacher development and 

professional growth. It can also be useful for students to look at and be aware of 

specific features of the materials. He also mentions that writers have suggested 

ways to help teachers and learners in textbook evaluation. Textbook Evaluation 

Schemes are being used as a more sophisticated evaluative approach and involve 

presenting evaluation checklists of criteria used by both teachers and learners in 

learning settings. The need of teachers’ approach is one of the most important 

criteria in this regard ,he claims that there are three types of textbook evaluation 

: pre-use evaluation (predictive) which is used to examine the future or 

performance of textbook , in-use evaluation ('retrospective) which is used to 

examine textbook currently being used, and post-use evaluation (reflective) 

textbook which is used in any respective institutes .  
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Shapiro and Markoff (1997) " put forward a minimal and encompassing definition 

of content analysis after reviewing six major definitions from different sources in 

social sciences as: <any methodological measurement applied to text (or other 
symbolic materials) for social science purposes= (p. 6)  
        According to Steve (2001), content analysis is defined by many researchers 

as" systematic techniques to identify specified characteristics of messages; it is 

not restricted to context units and may include sampling units and recording 

units" (Holsti, 1969, Stigler, Gonzales, Kawanaka, Knoll, & Serrano, 1999). He 

characterized "content analysis technique as a useful technique for allowing us to 

discover and describe the focus of individual, group, institutional, or social 

attention"(p. 1).  He claims that content analysis is the most common notion 

which may be used for stylistic reasons, to assess the criteria and to measure the 

effectiveness of materials  . Several advantages of content analysis methods over 

its rival choices have been noted by its advocates. The most significant advantage 

being that a replicable methodology is provided by it for access to deep individual 

or collective structures such as values, intentions, attitudes, and cognitions 

(Carley, 1997; Kabanoff, 1996).  This property makes it applicable to a broad range 

of organizational phenomena.  

      It also allows for analytical flexibility which is another of its major advantages. 

This can be exemplified by considering the two levels on which the content 

analysis can be conducted , one of which is capturing the manifest content of the 

text and revealing it in a number of text statistics while the other involves 

identifying the latent content and the deeper meaning embodied in the text  

(Erdener& Dunn, 1990 ; Woodrum, 1984). Additionally, both inductive and 

deductive research can be conducted by this method (Roberts, 1989).   

       According to Kimberly (2000) there are descriptions of some main qualitative 

analytic methods that are described by Hijmans& Gunter, (2000)  as rhetorical 

analysis (which describes the characteristics of  text and image or both ) , 

discourse analysis (which analyzes the characteristics of text language , words 

use,and its connections to the theme of text and to establish the central terms), 

struturalist analysis (which focuses on the  deeper meaning of the text ) and 

critical analysis (which analyses and assesses how the textbooks encourage critical 

thinking skills) . He argues the paramount importance of reliability and validity in 

content analysis and further explains that with the ideas of levels of reliability to 

check the extent, the measuring procedure approved the same result in repeated 
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trials, while validity measures the extent of adequate empirical result in 

comparison to the most agreed or the real meaning of the concept.   

       Lastly, the rich meaning associated with organizational documents is also 

rendered by content analysis combined with powerful quantitative analysis. The 

implementation of longitudinal research designs is also made possible by content 

analysis as it makes available comparable corporate information through time 

(Kabanoff, 1996; Weber, 1990). Finally, research demand bias does not affect 

content analysis making it non-intrusive (Woodrum, 1984).  

        Scott, (2008) tried to investigate students perceptions through a debate 

process performed in a technology classroom to increase critical thinking. The 

study included 111 students enrolled in science ,technology and society courses 

and they were asked to perform a debate during their semester as a part of their 

course and were then asked to fill a questionnaire authored by researcher  . The 

questionnaire consisted of nine questions with four points Likert scale (strongly 

disagree, strongly agree) and one open–ended question about student's opinions. 

The results of questionnaire revealed that the students believed that debate 

helped them in understanding the topic more effectively and in gaining additional 

knowledge on the subject. Debate in technology classroom or any other field 

allowed active learning and helped students to demonstrate different levels of 

critical thinking. The outcomes of debate after preparing, performing, listening, 

discussing the debates were observed by researcher andinvolved higher order 

thinking and collaborative learning.  

       Roohani, Taheri&Poorzangeneh(2004)  used content analysis technique to 

evaluate cognitive processes by drawing in Bloom’s revised taxonomy as a 
framework  . They used two raters to carry out content analysis for determining 

the frequency of cognitive processes based on cognitive domain in BRT. The raters 

analyzed different activities in these selected units. They (raters) chose reading 

part from Four Corners Book2. The activity contained four parts. In part A , 

students were required to look at pictures and guess by recalling previous 

knowledge as according to Bloom there are some symbols(verbal or nonverbal) 

which refer to particular entities  . In part B, students were required to look at the 

blog posts which entailed recalling necessary terminology and referents as 

according to Bloom students encounter communication for different purposes 

including translation, interpretation, and extrapolation. In part C, EFL were 

required to match posts with suitable comments for which they needed to 

understand the posts along with comments. In part D, students were required to 
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analyze different parts of each post and compare them with their likes and 

dislikes, an analysis of which involves finding organization of communications, aid 

to fuller comprehension or as a prelude to an evaluation of the texts. They also 

evaluated two activities in Book 2&3 and their requirement in some cognitive 

thinking processes by recalling grammatical knowledge, applying processes and 

activated previous knowledge, involving analysis and incitation of student's 

imagination. Also an investigation on dominate cognitive categories in two 

volumes series of Four Corner was conducted by drawing on BRT. The results were 

then calculated and summarized in terms of lower- order (remembering 

,understanding ,applying )and higher – order(analyzing , evaluating ,creating ) 

cognitive processes in Book2&3 in its percentage and frequencies . He claims that 

"the results of the study indicate that the lower-order categories of cognitive 

domain are more frequently represented than those higher level ones in two 

volumes of Four Corner series. Remembering, a lowerorder domain, constitutes 

the majority of the cognitive processes. Activities aligned under the remembering 

domain type in the aforementioned textbooks include the introduction and 

recalling hobbies, warm-up activities, answering questions about the things in the 

past, enquiring information about the learners’ personal life, labeling the pictures 
with available appropriate words, and discussing familiar cultural features (e.g., 

food, and customs...  

       Various commonalities have been noticed in the content analysis 

methodology approaches despite the variations in its implementation (Fielding & 

Lee, 1998). These include the basic phases of collecting data, coding, content 

analysis and result interpretation (Weber, 1990). Newman&Webb and Cochrane, 

(2004) evaluated the presence of content analysis held both face-to-face and with 

CMC through conducting a series of experiments (in which half the seminars were 

held face-to-face while the other half was conducted over NT) in 1994. The main 

objective of these seminars was to encourage critical thinking among students. 

The evidence of critical thinking was found in both settings through questionnaire 

and content analysis techniques to measure in depth critical thinking in CSCL. The 

emergence of two different ideas in two different settings which were linked and 

justified was stated by them, and also a distinction between surface learning  

(skimming  regurgitating for tests)  and deep learning (which involve critical 

understanding of materials) was made  . It was further argued by them that 

psychologists believe in the development of individual's cognitive skills in social 

contexts and a clear link between critical thinking,social interactions and deep 
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learning was made. An emphasis on the conduction of group learning activities for 

the promotion of deep learning in both the settings was also made by them  . The 

lack of limitation of critical thinking evaluation to one-off assessment for 

correctness and the inclusion of activities on social interactions was also 

emphasized by them. In addition it was also claimed by them that certain 

processes were found in both settings such as intelligence, design, choice and 

decision making. Several indicators of critical thinking were identified and noticed 

in each phrases, sentences, and paragraphs, including linking facts or ideas, 

justifying solutions and judgments, evaluating owns or other contributions, 

discussing practical utility of new ideas, and width of understanding.  

        There is a strong contribution between critical thinking skill and other kind of 

skills such as analysis, problems solving, evaluation and self-regulation. It is also 

essential not only for individuals but also for society. It could be thought as 

supplement curricula. Many cognitive scientists have been referred to CT as 

metacognitive strategy which consists of chunks of knowledge .In accordance of 

educational development there are requirements of teaching critical thinking in 

higher education. According to Bloom's Taxonomy, students can promote higher 

forms of thinking. Researcher in this study used two main techniques first one is 

textbooks evaluation to assess the fitness of textbooks contents and examine how 

textbook help in teaching critical thinking .Textbooks evaluation is essential to 

facilitate learning and teaching processes and development. Researcher also used 

content analysis technique to measure the effectiveness of materials. Learners 

have many different perceptions toward critical thinking skills, and they revealed 

that there is a strong relationship between debate and effective understanding 

and applying critical thinking Some learners summed up that CT is an important 

for improving of other skills of learning and other aspect of life.  

Methodology:  

 Design of the study   

        The researcher has adopted the Descriptive Analytical Method in this study; 

it is based on descriptive textbook activities, where the researcher investigated a 

specific phenomenon. This study used content analysis in order to investigate 

critical thinking skills in Well Read Skills and Strategies" series 1""textbook 

activities ,in light of the cognitive domain of Bloom's Taxonomy  . Moreover, the 

researcher used questionnaire in order to collect adequate and required data for 

the study and to find out an answer the questions of the research. 
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This study is based on some independent variables related to the personal and 

functional characteristics of study sample represented in (Age- Scientific 

qualification and years of experience). 

 

 

 

 

 

It is clear from the above table that the ages of the (26) of the study respondents 

who represented (49.1%) of the whole study sample ranged between (2630) years 

and they were the majority of entire study sample and came in the first position. 

Whereas, the age of (14) of the study respondents who represented (26.4%) of 

the whole study sample ranged between (31-35) years and they came in the 

second position. Only one of the study respondents who represented (5%) of the 

whole study aged between (22-25) years as shown in figure 1:  

        The results represented  that (31) of the study respondents who represent 

(58.5% ) of the whole study got their  master’s degree and they represented the 
most of the entire study sample and came in the first position. Whereas, (15) of 

the study respondents who represented (28.3%) of the whole study sample were 

bachelor’s holders ,and they came in the second position, while (7) of the study 
respondents who represented (13.2%) of the whole study sample were  

PHDholders and they represented the least of the entire study sample and came 

in the last position as shown  in figure 2 below: 
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      The results indicated that (24) of the study respondents who represented 

(45.3% ) of the whole study sample had(3-5) years of experience while (14) of the 

study respondents who represented (26.4%) of the whole study sample had less 

than three years of experience. (10) of the study respondents who represented 

(18.9%) of the whole study sample had(11-15)- years of experience  whereas (4) 

of the study respondents who represented (7.5%) of the whole study sample 

had(6-10)  years of experience.  (1) of the study respondents who represented 

(1.9%) of the whole study sample hade more than 15  years of experience as 

shown in figure (3) below:  

 

 

 

 

 

 
 

     The researcher analyzed the content of the chosen online texts in light of the 

cognitive domains of Bloom's taxonomy in order to assess the extent the activities 

in help in developing the students’ critical thinking skills. The researcher analyzed 

the texts activities which are 110 activities aiming at improving different kinds of 

student's learning skills. The researcher prepared a questionnaire in order to 

investigate the teachers’ perceptions about the students' abilities in applying the 
critical thinking skills and the role of English textbooks in developing Saudi 

students’ critical thinking skills. The researcher used content analysis technique. 

RESULTS OF DATA ANALYSIS: 

The researcher created an evaluation sheet in order to assess the extent Saudi 

English textbooks help Saudi students develop their critical thinking skills. The 

researcher claims that this online text's activities enhance the low level of thinking 

skills more than the high level of thinking skills. The book helps in improving the 

students’ abilities to remember, understand, and apply knowledge. The book 
concentrates more in recalling and recognizing specific facts, patterns and 

concepts 
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    facts, 

patterns and concepts which serve in the development of intellectual abilities and 

skills, but there are few exercises that encourage high order learning skills such as 

analyzing, evaluating, and creating as shown in table 4.1  

     It is clear from the table and the chart that the number of activities which help 

students develop the level of understanding is 49 activities and it constitutes the 

first rank. Online text's activities which help remembering and recalling 

knowledge are in second position and they include 23 activities. The number of 

activities which help students develop the level Applying is in third position as 

they are 16 activities. All of these skills encourage the low-order of learning skills. 

Online Text's activities have little concentration on high-order learning skills such 

as the level of analyzing which include only 11 activities. The number of activities 

which help the students develop the level of creating knowledge is only 5 

activities.  

   We can conclude that the general mean of study respondents on the axis (Saudi 

teachers’ views about students' abilities in applying the critical thinking skills) 

reached (3.40 out of 5) which this means that the most important views of Saudi 

teachers about students' abilities in applying the critical thinking skills can be 

summarized in the following:  
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-Students can learn from previous decisions.  

-Students can anticipate changes into the environment by looking at evidences 

that things are changing rather than evidences that stay the same.  

-Students can recognize the similarities and differences among the concepts or  

  Situations   .  

-Students can avoid taking a decision in issues lacking adequate evidences,     facts 

and knowledge.  

-They know when it is time to decide, and connect their decision with other 

decisions in the environment. They can learn from previous decisions.  

-They can draw inferences or conclusions that are justified by evidence.  

-But they may have many reasons and barriers which unable learners in applying 

critical thinking.  

     Teachers perceive that English textbooks can develop Critical Thinking Skills 

through the following:  

-Building on student's vocabulary to understand others’ ideas clearly. Students 
can avoid taking a decision in issues lacking adequate evidences, facts and 

knowledge.  

-Developing student's ability to deduce new information from previous 

knowledge. 

-Developing students’ skills of creating linguistic structures and vocabularies 
depending on generalization.  

-Enabling students to interact with what they read, listen then discuss it.   

-Making students able to determine proper and improper elements upon certain 

standards.  

-Helping students to generalize included ideas in statements. 

Discussion, Conclusion, Pedagogical Implications and Recommendations  

    This study was conducted to investigate the role of online curricula in 

developing students’ critical thinking skills. Moreover, this study aimed at 
investigating the  teachers’ views about students’ abilities in applying the critical 
thinking skills and the teachers’ views about the role of English online texts in 
developing  students’ critical thinking skills. In this study, all findings of the 
research are summed up, along with some Pedagogical implications and 

recommendations for further research and study conclusion. 

     The findings of this study have revealed that the majority of the activities of the 

online texts provide students with chances to develop the  students’ low level of 
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thinking skills  . This online text helps in improving the students’ abilities to 
remember, understand, and apply knowledge. This text concentrates more in 

recalling and recognizing specific facts, patterns and concepts which serve in the 

development of intellectual abilities and skills.  

    Teachers believe that students can learn from previous decisions. Students can 

avoid taking a decision in issues lacking adequate evidence, facts, and knowledge. 

They know when it is time to decide, and connect their decision with other 

decisions in the environment. They can learn from previous decisions. They can 

draw inferences or conclusions that are justified by the evidence.  Teachers added 

that some students suffer from many barriers, which make it difficult for such 

learners to apply critical thinking.  

     The results of this study have shown that the teacher’s perception towards the 
role of online texts in developing the critical thinking skills was neutral  . They have 

explained that  online texts are good in vocabulary development and knowledge 

deduction but the teachers have responded that online texts are not good in the 

generalization of concepts  . They added that online texts reflect some gap in 

developing students’ induction skills which are essential to help them recognize 
and construct valid deductive arguments. The teachers stressed the need to 

develop the online textbooks in order to help students take more decisions on the 

basis of evidence, facts and knowledge and to help students deduce new 

information from previous knowledge.  

Pedagogical Implications 

     Despite the importance of developing the critical thinking skills, the study 

revealed that online texts help students develop the low level of thinking skills.  

Thus, many pedagogical implications can be applied from the present study 

results:  

 It is essential to include more exercises in online texts in order to help 

students develop the high level of thinking skills.   

 EFL trainers are greatly recommended to establish training programs for the 

professional development of EFL teachers aiming at a well understanding of 

the pedagogical needs of develop the high level of critical thinking skills of 

students.  

 Learners should be trained in how to apply the high level of critical thinking  

      Skills.  
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 Teachers should inform learners of the advantages of applying the high level 

of critical thinking skills and the independent learning style. They can also 

motivate them by indicating their ability to be in charge of their own 

learning and provide the necessary guidance.   

 Recommendations for future researches  

   Based on the findings of the current research, the researcher presents some 

recommendations for future research.  

o More participants should be involved in order to maintain better 

understanding of this approach.  This includes having more EFL female 

instructors; this will help to obtain more comprehensive and accurate 

results.   

o Duplicating this study on  school students is extremely suggested to 

compare its effects with the current study results   

o Finally, future research should consider carrying out other instruments for 

collecting data such as classroom observation in order to collect further 

information about the current study approach.   

Conclusion:  

    In conclusion, this study has demonstrated strong evidence of the benefits of 

the critical thinking skills' development among students in order to prepare them 

for the future career, and these skills can be best developed by the online text 

activities. Currently, online texts suffer from some gaps in helping students 

develop the high level of critical thinking skills. Despite the fact that the learning 

and teaching of these skills are complex processes, teacher is teaching style 

matters a lot in the development of critical thinking skills. 
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