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  7.FGF' 

( N?'F77g' ''G6F' 7N/'. OF? G7?.F' /7'7/F' G6G .G/GAI FG .F'. FG OF? O 'N.N7/. )

 7'. G?/ GN/F. ' O6N' N?'F77g' ''G6FF FGGN .GNF?.F' GF0 NG 'G. �/NGNNF' /'N/F' .F'N.

'/.7g' Hg. FG FNGF?.GFF ''G6F' /'/.' H' FN/ NG .GFN.F'. 0'&.F.F' H' /NGN/'Gg' /G

 'G.'F'GG' Hg>.7'H 'G7N7. /NGNG 77/F H' 'FNF? ..N �OFHg' 'GF/'7G NG H'6. g N?'F77g'

( /NF/.F' /N.7.F' NG N?'F77g' ''G6F' G'/..7' Hg. FG ..FNF' 7H7G ?GPE //'N8 'FFGGN �)

.7.F' NG FG./GF' GG'/..7' 'G7N7.H /NF/.F' /N.7.F' /?N.7 OF? 0'7NN>. F7H �/N6'N7F' 0'FN

 G6G G6G.7. �/F7F' 0'0 //.F' 0g'.GH N?'F77g' ''G6F' GNGGG OF' 'O/'F.7' .'G7'7G.H

 'N.NFNFG. 0g'.GF 'OFG?.GH ' O6G7G OgNF/. G/F.H �/NF/.F' /N.7.F' NG GG'/..7'H G&/'.G /7'7/F'

 /N/ /NF/.F' /N.7.F' N?'F77g' ''G6F' FN.7. FGGN- /77.GF' /NF/.F' /N.7.F' HN7G 7NGN.H �

 OF? 'N6F' 'GNF' 'FF7N. N.F' .&'.FF' طF7. .FNGF?.GFF /'67g'H GNNF.F' .NF'7' GF?.GF'H �/G7?GF'

 FF?.N 'GNG .N?'F77g' ''G6F' FN.7. NG F.F.7GF' NG /NF/.F' /N.7.F' N77/GF /.NF7GF' /7..F'

'/f'. ?NG. OF? 7/&. N.F' N?'F77g' ''G6F' 0'7'G..' ?N6NG /7'7/F' G6G HH'F.. �/NFG?F' 7

 ''G6F' 0'FN.7. /NGG' OF? 'N6F' طF7NH �/NF/.F' /N.7.F' GF0 NG 'G. �/'N/F' 0g'.G

 'N.NFNFG.F N?'F77g'PE OF? N?'F77g' ''G6F' 7'/& H' /7.FN �/NF'/F' /'/.g' OF? O''F. �

 /N.7.F' 0'N./g' NG GG'7N GF'G �' O7N.'H �O7.g' /NGNF?.F' 0g'.GF' OF? F.7F. /F /NF/.F'

 NG N?'F77g' ''G6F' 0'FN.7.. FF?.N 'GNG /NF.F.7GF' //.F' H'G& ' O6N' G7'6NH //N.NGF'

./6'N7F'H GNF?.F' 

: /N/'.GGF' 0'GFGF' NF/.F' 7'6FF' 0'NN.7G � N?'F77g' ''G6F' � &.F. . 
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Abstract 
This study aimed to gradually identify the impact of artificial intelligence 

(AI) on every aspect of daily life, including education. AI can also provide 

special support to learners through academic sustainability or 

discontinuation predictions. While AI research is still in its early stages, we 

must examine how it will evolve and exploit its potential over time. By 

using AI in physical education (PE), we can increase its potential use in 

sports applications, enacting changes to the nature, perception and 

frequency of PE. Based on the concept of artificial intelligence and related 

research areas, this study explores its principles and use in physical 

education, and provides a focused and in-depth analysis of the areas of 

physical education technology where artificial intelligence can be applied 

- personalized physical education classes, knowledge provision, learner 

assessment and guidance methods for learners. Our findings highlight the 

expertise required for future PE teachers in applying AI. In terms of 

practical implications, this study addresses the topic of AI innovations 

impacting all areas of life, including physical education; It highlights the 

importance of AI applications for PE technology, based on current 

research; It is suggested that the effects of AI on physical education may 

apply to other educational areas; Finally, it contributes to the existing 

literature and also shares future research prospects regarding AI 

applications in education and sports. 

Keywords: prediction, artificial intelligence, physical activity levels. 
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:/G/FG 

 ///.GF' GGgF /G'/.7GF' /NGF.FF /N7N&7F' G'/Gg' //' /NG'G7F'H //N.F' //7F' 6N6?. /?N

 G'?Föööö . 7N> 8'7Gg' 77'.G FG FFFNH /NG'?F' 86?N G>.FGF' NF/.F' 7'6FF' H' ../ /FH

7F'H /FG7F' F/G /FG6GF' /N/7F' 0g'/F'H /N/?GF' 7N.'. 'G.7H �/N.'.F' .FFF' 8'7G'H �P7G

 ON.7G H' H7?F' H' 7F.F' H' 7G?F' F? 7>FF' 6>. �?NG.F' /NG.7N /F .7GN'G6F' 87G 7NG8

 /N7'7' 0'NF7 /FG'7GF'H /FNG7F' 7..?. .FF' 7NF.F'H 7/G' G7/.F' FG �NF'/F' /NF/.F' /F'NFF'

H �/N/7 0'/'? FNNG.H �/NG7/F' 0'7/FF' ('7.Gg ./'N/F' O/G /NG'G7F'H //7FF 7'7g' ?6H

 �H'G7?( FNFG'7GF'H H'G7g' O/F /NF/.F' /F'NFF'H //7F' 86?. /NFN77FGF' /7F7F'öööö .) 

 NF'N/ 'N77'GN H' ..N /77/GF' F7 NG H'G7g' H' OF? /G&'FF' /N/7F' 0g'GNF' FG..

fö N7F' 6G7G N7NN . 'ONGNN /N6'N7F' FN7'G.F' FG /FNF/ 'GFG /N'FNF'H 8'7Gg' OF? /77

 FN. GG7'G?' /H'7.. FN6F' H'G7g' GNFN H'. /NGN7Gg' /NGN.N.F' (/'.GF'Hf  Hgg  'G ''/'. ' OG'?

 F? FFN gfö ( PNFF' OF' 7طN.GF' NF/.F' 7'6FF' FG /FNF/MPA //g/ F? FFN g 'GH 'ONGNN )

(. 'ON?N.7' PNFF' NF/.F' 7'6FF' FG G'N'VPAH .) /GFGGF' NG /NGN.N.F' (/'.GF' N7N. �F/GF'.

( ///.GF'g-gg  ('.6F'H H'G7g' G7'6N H'. /77/GF' F7 NG ('.6F' N.H7Hg' /'/.g'H )/F7

 NGMVPA  //GFfö  �H'G7?( .'ONGNN FFg' OF? /FNF/öööö.) 

 ( N?'F77g' ''G6F' /.7'Artificial Intelligence (AI F'?GF' 0'NFF.F' GG' //' /

 OF' G/GN /N/ �H'G?g' /&N. NG gG'6 '7NN>. /'//' GF'6 FG O '7NGFGH O 'NNF O'7N/'. G7.. N.F'

 /7'.? NGG �76.F' /7/F O/?.. H' 76.FF /G.'6G /FN77. FN?G G/G FNF/. OF? /7/'F /F& GNG7.

G?. �/NFf' .7'N/F' FG /?NG.G H' NF& .7'/ OF? FG?. "/FN?G 0'N.G7. 0'NG87'N. F? F

 F/ /N/ �O76.F' FF?F' 7NGG. /FN77 7GF.H ..7GH NF7FG (NF7'. 0'7'7FF' 0'..'H 0gG6GF'

 HH/ N?'F77g' ''G6F' F.F FG /G. FF'. GF'?F' /7'/' OF? 'GNG/..7G /?'7. H' /FfF FGGN

/F H' FGGN N.F' /&'NGF' GG' FGH �H'7Fg' FG NF/.F'H NFF?F' /G.F' FG /N6GF' OF' 0'N./g'F 'GF
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 �/NFN.H7F' G'GGF' ''/' NG /?77F' � FG?g' 77..F' .FNF' 7NGN. G'GGF' 7'7G. OF? ''6FF' 'GFG

 �FN?'G7'( /FNF/ .&'.F OF' HN7NF' �/N'>FF FNG? FG6. 0'F'N.F' FNF/.ööög.) 

 N?'F77g' ''G6F' FF/ �/7N.g' 0'NF7F' NGHAl Intelligence Artificial  O'G/F. �)

.7NH 7N.G N?'F77g' ''G6F' FG?N /N/ �/6'N7F' GF0 NG 'G. �0'?'F7F' GF..G NG Hf' G/.

 'GG �/''GG 7/G'H /N7G'F. 7/G' .N7/.F' /NFG? F?.N /N/ �H77 //?. /6'N7F' /?'F7 7NN>. OF?

 .G. &.F.F'H FNN6'N7F' ''/' FNF/. NG /?'7N GF' 

F77g' ''G6FF /FG./GF' 0'FN.7.F' FG /N/?F' G'FGH /.7' /FF �/6'N7F' /?'F7 NG N?'

 /6'N7F' /?'F7 NG N?'F77g' ''G6F' ?'7F H' 0'N&'7/g' 7G>. /N/. H'GG FG NG 76.FG

 OF' F7N7g÷٫ö � G'? HNF/. 7gH/ 7'NFGöööö OF? FGGNG �/NFG?F' 0'FN.7.F'. FF?.N 'GNG 'G' �

G /7N.G 0'NGG FNF/.F N?'F77g' ''G6F' G'/..7' H'/GF' FN.7 7'GFg' /N//.F 0'F'N.F' F

 0'G'..g'H (FN.?gF /NGN.G.F'H /NGNFG.F' 0'G'..g'H �/G&gGF' .N7/.F' .NF'7'H 7'GF' ) 'GG �

 /?N.7 GGGH /N.N.'7.7' 0'7'7F 0'..'H .?gF' ''/' FN7/.F 0'GNF?GF' G6G G'/..7' FGGN

 �ON/N( F6G' FG6. /6'N7F'öööö.) 

 O'7G' NF/.F' 7'6FF' /?NH NGFF' G?/N /N/ �/NNF'/F' /F/7GFF 77'/GF' (g7F /NGGg' >F'. 

 FG //'G.7g'. /N'6.G G'G.G' G'FGH �/NGF7F' 0'NFF.F' 7NG>F O'7>F NG7'?F'H NG7?GF'H NF/.F'

''G6F'  'ON7'7' 7'H/ NF/.F' 7'6FF' .?FNH �GNF? 7N/'.F'H (g7FF NF/.F' 7'6FF' GGGF N?'F77g'

NG ' OF? 8'G/F' GG'7. G'>.F'. /N6'N7F' FN7'G.F' /77'GGH ..'/F' FGH /NG'G7F'H /G'?F' //7F

 /N'6.N GF'? NGH /'N/F' /N?NF F7/.H /NG'7/g' /GN8NF' 86?.H �/FG6GF' 8'7Gg' FG /N'FNF' NG

 /N'?7F'H /G'?F' //7F' /'/.' NG /NGGg' >F'. O'7G' G6N6?.H NF/.F' 7'6FF' GGG /.7' �7NF.F' GNG

( N?'F77g' ''G6F' 87. /FFH � /N/7F'AI 0g'.G NG /F'?G /'/'G /?&'7F' /N.'7/F' G.'7/F. � )

 0'NN.7G. &.F.FF N?'F77g' ''G6F' /NF 7N.7. /?NH /NG'?F'H /N/7F' /N'?7F' GF0 NG 'G. �/GF..G

g' ''G6F'. /GN?/GF' 0'&.F.FF FGGGH //.FF //?'H /FN7H 'G?N.6.H NF/.F' 7'6FF'F77 H' N?'

 'GG �////GF' GG'/G'H /7GF' 0'.'N./' /N.F.F ' O7N7. /GG7GH /77.G /N/7 0'N7N. /N..
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 OF? NF/.F' 7'6FF' 7'GF' GGGH �NF/.F' 7'6FF' FG /N6GF' NG /G7'6GF' OF? /N'GFF' NG G6G/N

FN7/.F 0g./.F' 6NGF.H GNG7. NG /G'?F' //7F' 0g'GH /?'7N H' FGGN ?G..GF' ON.7G ' //7F

 OF? G&'FF' NF/.F' 7'6FF'. &.F.F' .G/ P/&N H' FGGNH � /FG6GF' 8'7Gg' '.? FNFF.H /G'?F'

 /7'/' NG //?'7GF'H �O67GF' /N'?7 6N6?. OF' /N/7F' /N'?7F' /G>F' NG N?'F77g' ''G6F'

8'7Gg' G'G O?7G /NF'/F' /7'7/F' F/G.H � /N/7F' /N'?7F' GNF'G. FNFF.H �/FG6GF'NG O '  '6G

 �ON/N( H'7Fg' //7H 'N.NFNFG.F' ?7'F. G'6G.7'H �H'.GF'öööö.) 

:/77'/F' /FG6G 

 FFF.H /FG6GF' 8'7Gg' FG /N/?F'. 7..ط. //FG /NGF'? /N/7 /FG6G NF/.F' HNG.F' /?N

 G6G 7N.7.H /GF..G 7/'7G FG //'.GF' 0'F'N.F' FG /H7/ G'FG H' FN/ NG �/G'?F' //7F' FG

'N.F' 'GNF? 7N/'.F'H /NNF'/F' /F/7GFF 77'/GF' (g7F NF/.F' 7'6FF' 0'NN.7G. &.F.FF H'?G FG6. 0'F

( N?'F77g' ''G6F' G'/..7'.AI 7'6FF' 0'F'N. N.'.H G.Hg' //?.GH 'O/F?G 'ON//. F/GN H'6N g )

'NGF' 0'FN.7.H ''/.7gF /F.'FF' /6G.g' GF0 NG 'G. �/?NF.G 7/'7G FG NF/.F'/NG6F' G. H 0g.7

 'GG �FN7'G.F'H //N.F'H FN7F.F' /N/ FG 0'F'N.F' G6G GF...H 0'?g7.7g'H /N/7F' /N'?7F'

 /F/G.GF' //F?GF' /FG6GF' /.F'?G OF' /NF'/F' /7'7/F' O?7.H � �//F?G /GGG 'GFNF/.H 'GFG'G. F?.N

/7GFF 77'/GF' (g7F NF/.F' 7'6FF' 0'NN.7G. &.F.F' NGF'/F' / /NNF 0'F.H FNF.H FG 'GNF? 7N/'.F'

PN7F. 'GF'H �N?'F77g' ''G6F' Hg.  �7N7..F'H /NFg.g' 0'7'..?g'H 0'F'N.F' /NF?. OF?

 H' FGGGF' FGH GNG?.FF /F.'F 00'GF 7NN7.H �/N/7F' /N'?7F' /G>F' ?G FG'G.F'H GNF7F' 7NN>.H

 7N.G FG6. 0'N//.F' G6GF P/7.F' NG /'.FF' GG'7N./NG'G7F'H /G'?F' //7F' FN7/. NG 

:/77'/F' G'/G' 

   O/F NF/.F' 7'6FF' 0'NN.7G. N?'F77g' ''G6F' &.F. F? G7?.F' OF' /77'/F' G6G G/G.

:Hg. FG 8'N7F' /F7FG. /N/N?7F' /N.7?F' /GFGGF'. 0'F.H FNF. /NNF'/F' /F/7GF' (g7 
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g. F'. &.F.F' NG N?'F77g' ''G6F' /NF'?G O/G 'GFN. NF/.F' 7'6FF' 7'G F 77'/GF' (g7 /F/7GF

/NNF'/F'  0'F.H FNF.. 

:/77'/F' /F&7' 

//'.F' O?7NH' :/NF'.F' /F&7g' F? /.'.g' /7'7/F' G6G Hg. FG 

g. �8'N7F' /F7FG NG /NNF'/F' 0'F.H FNF. /F/7GF' (g7F /NF'/F' NF/.F' 7'6FF' 0'NN.7G 'G 

ö.  /Gg' 0'7N>.GF' H' FG'N?F' 'G(g7F' 'g&G FN. NF/.F' 7'6FF' 0'NN.7G. &.F.F' NG '7N/'. 7 

 0'.F'7F'H� 

ö. 7'6FF' 0'NN.7G. &.F.FF /N/NFF.F' H77F'. N?'F77g' ''G6F' 00NGF /F/ /F7'FG FGGN GNG 

�NF/.F' 

4. F/G ////G /NG'7>NGN/ 0'?NG.G P' G'FG FG (  /N?'G..g' /F'/F'H 7F.F'H 7G?F'

/N/'7.Fg'H F HNGN )�7'. FG6. 'GF FNF/ 7N> H' 'OFNF/ N?'F77g' ''G6F' 00NG 

g. 7.F' H' 0g./.F' OF? N?'F77g' ''G6F' 0'&.F.F /FG./GF' 7'/f' NG 'G'' G/G. N.F' .G OF

(g7 FN. NF/.F' 7'6FF' //'N8 0'.F'7H  NG /NNF'/F' 77'/GF'7FG /F�8'N7F' 

f.  7'N. FG /GF..G ?'NF' ?G &.F.F' /F/ 7N>.. GNG�N?'F77g' ''G6F' 00'GF H' 0'NG8 

g.   NG 'GNF' F7N.F' G. N.F' .&'.FF' GNG?. FGGN O/G P' OF' /F7FG.' F7'FG OF? 8'N7F' O7

�O7.' HH/ H' /N/N?7F' /N.7?F' /GFGGF' NG 

:/77'/F' /NGG' 

N/ �GFH'F.. P6F' 'G?N6NG /NGG' Hg. FG 7NF... /NF'/F' /7'7/F' /NGG' H' GNG G6 g 'GG/ 

 OF? /N6'N7F' 0g'.GF' O.6 NG 7'6.Fg' /?7'HH /GGG N?'F77g' ''G6F' 0'FN.7. ./.7'

:NFN 'GNG 'GF'G.' N.F'H NF'/F' //.F' /NGG' 87.. G/ FGH �NF/.F' 7'6FF' /77'GG /N?7F' 
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g.  ''G6F' 00NGF .N7/.F /.NF7GF' 0'F'N.F' ?NF 'G NGH /7'7/F' G6GF GGG 7G' 0'F'N.F' 7..?.

7g'87>F' '6GF /NF'?G 7/G' FG6. N?'F7 � 

ö. 6N/.F' //.F' .F'?N7 GNG /7'7/F' G6G /?'7. GN7' �0'F'N.F' /F/F' G/? H' /FG./GF' 0 

ö. H'G6F 'G0'..' G.N7 N.F' 0'''7.g' NG 'G /NGG' 0'0 0'''7.' /7'7/F' G6G HH'F.. 

(g7F' 0'F'N. FG'H /N7N7.  0'.F'7F'H� 

:/7'7/F' /H// 

 6F' /H//F': /NFG  FG /7.GF' Hg. /NF'/F' /7'7/F' FN.7. G.ög  7.G..7öööö  O./Höf 

 7.N.G'öööö 

 : /NF'GGF' /H//F'  77'/G NG /7'7/F' FN.7. G.F'8'N7F' /F7FG. /N/N?7F' /N.7?F' /GFGG. 

 /N?N6NGF' /H//F'  7'6FF' 0'NN.7G. N?'F77g' ''G6F' &.F. ?N6NG /7'7/F' .FH'F. :

7 O/F NF/.F'.8'N7F' /F7FG. /N/N?7F' /N.7?F' /GFGGF'. 0'F.H FNF. /NNF'/F' /F/7GF' (g 

 /N76.F' /H//F' :  0'F.H FNF. /NNF'/F' /F/7GF' NG 77'/GF' (g7 OF? /7'7/F' FN.7. G.

.8'N7F' /F7FG. /N/N?7F' /N.7?F' /GFGG. 

:/77'/F' 0'/F77G 

g. :N?'F77g' ''G6F' 

F' OF? N?'F77g' ''G6F' G7? NG 'GG G77.. /NG0 0f' ?F7. G.GN P6F' GF?F' " G

 �/N?N.7F' />FF' :'GFG //N/? 0g'.G N?'F77g' ''G6F' N7>NH �G77.N H' H'7Fg' FG ?FN.G

 //'N.H /.'H7(" /7N..F' /G>Fg' �/N?'F77g' /N.7?F' 0'G.6F' GgGF' OF? G7?.F' �0N.H7F'

 �öögg) 

 G7?NKurzweil ?'F77g' ''G6F' 0'NFG?. G'NFF' OF? /7/'F 0g& ?NF7. "FG : GF' OF? N

."H'7Fg' 'G. GNFN 'G/F? ''G6F' .F7.. 
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f. 7'6FF'  :NF/.F'                                                                                                                   

FG /?NG.G GF' OF? NF/.F' 7'6FF' G7?N 0g6?F' 'G. GNF. � G7.F' 0'G7/  �)//G./7FF.(

 P/'?F' GgG.7g' HNG PNF'7F' GgG.7g' ?G7. N.F'H'G /GF..G H'G6'. NF/.F' 7'6FF' HNGN . .?FF

 /7N.H FN77 F? G6NNG. FGGN 'GG �/N6'N7F' /7G'FGF'H /N6'N7F'H /NF/.F' /N.7.F' 77/ � 7/F'

�//'/ F.( //6F'H //GF'H /77'GGF' öögg) . 

f. /N&.F.F' /.6GFF' :Predictive Modeling  GG'/..7' FGGN N?'F77g' ''G6F' FG ?NF NG

 NG N?'F77g' ''G6F' FG ?NFF' '6G G/..7N 'G 'O.F'>H �/NF.F.7GF' /'//g' HN/ 0'&.F. FG?F

.FF /N6'N7F' ('?Fg' NG ' O6N' GG'/..7' G.N �GF0 ?GH ./NF'GF'H /NFNN7.F' 0'FN.7.F'F ''/'. &.

 �N.NFGF'( .?gF'öööö.)                                                                                                       

f.  : /NNF'/F' /F/7GF'  P6F' GNF?.F' NGH � 'N&'7.' 'GN7?. /F/7GF' G6G ''7?' FGGN.N7Nط  G'>FF'

/F/7G F.'FNH � NG77F' NGNF?.F'  /F? NG.FNH /N&'/..g' /F/7GF' ''G.F' FG /.GNH � /FG'7GF'

///H NG GG/FN NGNF?.F' G'>FF' H'G '0' 'G? 7>FF' 6>. � NF'?F' GNF?.F' F./G /G7'G.G  H'

: 'GG .. FN.F7GFG FN.//H OF' GG7FN 

• /7G.GF' /FG'7GF' /F/7G F.'F.H /77N.GF' /F/7GF' . 

• G FG F.'F.H �/NNF'/F' /F/7GF'//.F' H'.G NGH .O77NF' /FG'7GF' /F/7G NGFF' F/'7  G6G

G'?F' /'/?g' OF' 'GNG? PNF'/F' GNF?.F' G/GNH � 0'NF7 /g/ 'G./GH �/F7NF' ?g'H � /'N/FF /'/

N?G'.F' GNF?.F' /F7'NGF NGF?F'  �:GFNG FG /7N.G /NGG' F/GN PNF'/F' GNF?.F' H'G GNF? ''F.H 

0'6F' ''F. /F/7G N7>N  FG /N7G?F' /7.GF'G �/NN7F' /N7.6F' FNNG.Hgg – gg             :F/G.

/F/7G NGH .P7NG'G.F' GNF?.FF /N7N&7F' G'/Gg' FNF/.H �F7'NGFF /'.F' /'/?g' /F/7G >. N7

 7'..7' .GNF7F'H G'7/g'H ''F.F' NG 0'7N>. FG GF0 ./'7N 'GH ('.6F' /'N/ FG /.7/ /7.G

gG6G. /F/7GF' G6G /&N.F' 0gG6GF '/'/.G' FG'7GF' /7GF' 0gG6G HNG. 'G '7N/GG �?G..GF' 0

 /F/7G 7..?. .?G..GF' NG ///. N.F' 0'G8g'H 7'GGg'H /'//gF '7'G?F'H �G. طN/. N.F'
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 NG /N'F?H /F/ .F7.. /F/7G NGG NF'.F'.H � 'G/?. 'GH 'GF.7N 'G. /F7.G /F/7G NG 0' �GN7N.?

 'N7..Fط .

7䐥ل'/F.'7F' 0'7'7/F'H P7>FF' 7' 

P7>FF' 7'7䐥ل' :OgH' 

/G/FGF' 

 ?7G NGH �/N76.F' F.F.7G NG /GGG O'7'/& .FF/ /7G.7G 0'7N7. H'/NGF' '6G /G6 /FH

FG  GNF7F /FN77. FGFH H'7Fg' 'GN/&N ''N6' ''/g .7'/F' GN.N. /NGNG OF' G/GN .7'/F' GNF?

F0 G.NH F6G' /FN77. FGFH �H'7Fg' 0'>F /77'N. GG OF' G/G. /G/F.GH /77..G /.G7.

.H'7Fg' GNF7F .7'/F' /'G'/G 

 'G /F'7G F/ OF? .7'/F' .G'7. /7/F N?'F77g' ''G6F'. /7FN � NG 7'7F 0'..' H'

F G7H OF? O''F. FN?G GFNG6G /N.7F' 0g'.GF' FG /N/?F' G.'FN.7. .FG6 /FFH �GFNGF' '

..F'H /NGF?F'H /N6'N7F'H GNNF' 0'G76F' H'G /?7'NF' G.'FN.7.F O'7>FH . 'G7N>H /N7G7?F'H /N7'

 ''G6F' /'/.g /N?'7F' O7.GF' 0'G76F' 'GN7 gH � 'G.'G/.H 'G.'..FG NG G.'G/' /NG./ G.'N.

 /''GGF'. G7.. HNF/ FG GG/FN 'GF .F' ... F.'H HH8'G'H .GN7H7GN'GH F.N. :F/G N?'F77g'

G /?77F'H /F/F'H. 76.F' 'G?G FG'?.N N.F' 0g'.GF' GF..G N 

N?'F77g' ''G6F' .G'7. GN8N. 0g'.G 

HN7F' /'/.' /G76 0'N&'7/g O 'FGNG �.FNF' 7H7G ?G 0'N.G7.F' G6G //? /'/6N 'GG 

�/F.FGF' 0'NF7F' NG g&'G 'NGF NGF'?F' N?'F77g' ''G6F' 0'N.G7. HN7 /G6N H' ?FN.GF' FG 

7Ng' //'N8 ?G NF'N/ FG 0'/'÷,g  G'? NG NGN7G' 7gH/ 7'NFGöögg  OF'ggg٫f 7gH/ 7'NFG 

 G'? HNF/.ööög.  
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( GF7 FG6 /6NNHg ) FG N?'F77g' ''G6F' 0'N.G7. NGFF ?FN.GF' H/?GF'ffgø  O./fffg G 

 

 

 

 

 :F/G N?'F77g' ''G6F' 0'FN.7.H .G'7. FG F&'.F' GGF' '6G 7G'N. FG G>7F' OF? FGFHGoogle 

Assistant Alexa  G'GGF' 6?. FNG7. NG /?'7. N.F' 0'FN.7.F'H .G'7.F' FG 7N/GF' GG7N>H

 0'FN.7.H .G'7. GN8N. F? 'GH6? /G6. /N.7?F' 0'..GGF' .F>' H' g' .0gG6GF' FG /N/?F' F/H

 .FG'7F' .FNF' NG 0'NFG?H /76F' FG G. GNF. 'GNG N?'F77g' ''G6F' 

G'?F' GNFN /N/ OF? /7F' F/G /77G.GF' /NFN.H7F' G'GGF' FG /N/?F' ''/'. 0'..GGF' NG HNF

 FG /N/?F' GNG 7G'N.. P6F' .FNF' NG �0'GNF?GF' F? //.F'H /N?.7GF' /G/.F'H 0'7'7G.7g'

 ./GFG.H /G.H .FH FF'. G'GGF' G6G ''/'H 7N7N. 'GFGGN N.F' N?'F77g' ''G6F' 0'G/.H .G'7.

F' /G6. 'GFN. �'G.'G/. NG 0'FN.7.F'H .G'7.F' G6GF GN8N. NGF'?F' /N?7F' OF? /N.F.g' 0'..GG

 /G'?F' 7NF.F' 7NF /..GG FG OgG 'G. GNF. 'G GF0 OF? H'/GHlos Angeles public library 

. /G'?F' 7NNF .F'7 /..GGHLouis Public Library. St  'GGGN8N.. ///.GF' 0'NgNF' NG .

7GNF' .G'F7. 'Alexa  /G/.HHoopla  FN>6.F' :'GFGH FN/NG.7GFF 0'G/.F' 6?. GN/F. NG

 /F.'FF'H /7'?GF' 7/'7GF' //? OF? G7?.F'H �'G.7'?.7'. /NG.7GF' G'F N.F' ..GFF N.N7F'

./7'?.7g' /N/..H /7'?gF                                                                                                                

/6'N7F' NG N?'F77g' ''G6F' G'/..7' 0g'/H 0'FN.7.                                                                                      

Hf' �G'? FG6. /?'F7F' NG N?'F77g' ''G6F' G'/..7'H 'G7GF /?'F7F' F? OgNFF 'F///. /FF      

./6'N7F' /?'F7 NG N?'F77g' ''G6F' 0g'/ G/..7FH 0'FN.7.F' 6?. NG FG?.F 'FN?/ 
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g -  : .?gF' ''/䐣ل /N&.F. 00'GF ''6F'Create Predictive Models 

 

           
          

 

 

 

 

 

 

 

 

 

 

 

 

 /.6GFF'/N&.F.F'NG :  FG?F GG'/..7' FGGN N?'F77g' ''G6F' FG ?NFPredictive 

Modeling  N?'F77g' ''G6F' FG ?NFF' '6G G/..7N 'G 'O.F'>H �/NF.F.7GF' /'//g' HN/ 0'&.F.

 ''/'. &.F.FF /N6'N7F' ('?Fg' NG ' O6N' GG'/..7' G.N �GF0 ?GH ./NF'GF'H /NFNN7.F' 0'FN.7.F' NG

..?gF' 

/.'7gF GG67?. FG./GF' FN.?gF' /N//.F /N&.F.F' 00'GFF' G'/..7' FGGNH g' G?6 H' 'GG �''/

 FN.?gF' (H'F. H'6. 0'7'7F 0'..g 0'GNF?GF' G6G G'/..7' FN7N/GF'H FN.7/GFF FGGN

/N.N.'7.7'H ./.?FF'   
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 GGN/F HNGN H' FG./N FN6F' FN.?gF' /N//.F /N&.F.F' /.6GFF' G'/..7' FGGN �G/F. 'G /G'6g'.

FF FGGN /N/ �FF'. H' .GN. G7'NG F/G.. .0'?NFN. H' 0'FG7 ''7.g 0'GNF?GF' G6G G'/..7' H7G

 G'/..7' NG .?gF' ''/g /N&.F. 00'GF ''6F' NG N?'F77g' ''G6F' G'/..7' H77 O//'

 NFf' GF?.F' 0'NG87'N.Machine Learning Algorithms  ''/g' HN/ 0'F'N.F' FNF/.F

' 0'N&'7/' 0'F'N.F' G6G FG6.. /N/ �F.'7F' Hg. FGH �/N.N/'.F' 0g.7F'H 0'.'7g'H .?gF

 NG .?gF' ''/' /NGNG. &.F.F' 'GFGGN 00'GF 7NN7. N?'F77g' ''G6FF FGGN �0'F'N.F' G6G FNF/.

 FG //? HN/ 0'&.F. FG?F O '6N' N?'F77g' ''G6F' FG ?NFF' '6G G'/..7' FGGN 'GG �F.F.7GF'

:F/G �/GF..GF' ''N6g' 

- 'G./' O/G 'G� .?gF' /.'7' /NF 

- � /FN?G /7.G NG .?gF' ''/' 6G.FN H' /NF'G./' O/G 'G 

- � /G/'FF' /7.GF' NG .?gF' FF'. /NF'G./' O/G 'G 

 : 0'G'..g'H 7'GF䐣ل' /N//.H 0'N7'.GF' FNF/.Analysis of Matches 

 0'N7'.GF' FNF/.F N?'F77g' ''G6F' G'/..7'Analysis of Matches ? /&'NG GF H' FGGN �//N/

 'GG �'G. /N'7/ OF? 'NFNGN GF 'G.7 N.F' 0'G'..g'H 7'GFg' /N//. OF? /N6'N7F' H7GF' /?'7N

 /N.N.'7.7' 0'7'7F 0'..' NG GF0 GG/?'7N H' FGGNStrategic Decisions  �.?FF' ''F/' F6G'

./N7G'F. /6NG GG/FGN 'GG  .F N?'F77g' ''G6F' G'/..7' H77 O//' F/G.. NG 0'N7'.GF' FNF/

 G'G/F' H' FN.7/GF' H' FN.?gF' 0'NGNF7H 0'G7/ ?...H /N//.F NFf' GF?.F' 0'NG87'N. G'/..7'

 FN.?gF' /G7/ GGG OF? /N6'N7F' H7GF' /?'7N H' FGGN ''7.g' '6GH �.?FGF' NG GG7N> H'

G6F' G'/..7' FGGN �GF0 OF' /G'6g'. �F6G' FG6. /.?FF' /N7'7G.7'HNF.F N?'F77g' '' ''/' GN

 FN.?gF'Evaluate Players Performance  OF? /N6'N7F' H7GF' GF0 /?'7N H' FGGN 'GG

.FN7/.F' OF' 0'./N GGN'H �'O/N.�O''/' HH/&N FN6F' FN.?gF' /N//. 
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/6'N7F' NG ''/䐣ل' FNF/.H N?'F77g' ''G6F' 

?'G.F'H 0'NGNF7FF /NGNG'FN/F' 7'GFg' GGG /?NNG /.'FF' ''/g' 6NG. N.F' FNN6'N7F' FN. 0g 

''7& 87?.7. N.F' /F7NF' G6G G/G. ../6'N7F' N77'GG ?NG.F GGG O 'N//. /GF..GF' 0'6'N7F' 

 /6'N7F' ''GF? 7'GG'H- ''G6F' G'/..7g' /N&N.F' 0'NGNG'FN/F' 7'7' 6NGF. /NGNG GGG OF' ' N?'F77g

(Intelligence Artificial(Al .F Hg. FG ./77'GGF' 0'F'N7 GNG7.H N6'N7F' ''/g' 7N7G

 /NF' /7GH G/FF' /7G F/G �/N?'G.F' ('?Fg' NG N?'F77g' ''G6F' 0'N.GFG G'/..7' /NGNG /7'7/

 H' �/?7'7GF'H GN.'7'GF'H /87'.GF' F/G �/N/7GF' 0'6'N7F' NG GF6GH �/7&'7F' /7GF' H' /F7F'H

7F' F/G (76GF' 0'6'N7 NG ('?F' NG H' �8'.G.F'H 0'FN7G.F' NG H' �GFN.F'H 7F.F'H 8'NG

/NG7/F' 0'76&GFF F6G' 7GN. .'G7N>H ...77>F'H //'.7F' NG H' �ONFF' F' /N.NFNN7GF'H /F N.

/NF'/F' N?'F77g' ''G6F' .G'FG ///' OF' 7>FF' Hg. FG F6G' FG6. N6'N7F' ''/g' طF.F.� 

7g' ''G6F' .NF'7' G/G.H 0'?NG.G FG 7'7G.FF /F.'FH /FN/NG /N&.F. 00'GF ''6F' OF' N?'F7

 FG 7N.GF' //?F' ?G FG'?.FF GF0H �/GF..GF' 0'7N>.GF' FG 7N.G //? OF? PN./. /F N.F' 0'F'N.F'

 OF? 'N6F' طNF7.H &.F.F' H'7F NG //.FF 0'NG87'N.F' G6G G'/..7' FGGNH �/''GG. 0'7N>.GF'

N. /NF. 0'7N>.GF' P&.F. 00NGF OF? 7N/?F' FG6. H' .NF'7g' G6G H' G7/F H' ..NH �/N/N6

 F8 NG /N. FG6. FG?N 00NGF OF? 7N/?F' GGFGGN GF0 FG Og/. FGFH � G/N/.GF' /7G'>FF NF'/G

.F6G' 0g./.H 0'7N.6. G/FNH �GH7>F' FG /?NF.G /?NG.G               

G Hf' G//7. F/F P6F' N7N&7F' G/GF' ''/䐣ل' FNF/. NG /77'GGF'H //.FF 0'/'67' GN/F. N

:NFN 'G GF0 NG 'G. ،N6'N7F' 

g.  /N//.F'.H �F6G' FG6. ''/g' 77G. /F N.F' /N.NFNN7GF'H /NG7/F' 0'76&GFF F6G' GGG 7NGN.

.G. /7N/GF' 0'7N>.GF' 'N6 NG ''/g' 7N7G. 

ö. G'GGF'H FNG7'6GF' OF? 6NG7.F' ?G �//.F' GNG'7. /N//. �0'''7.g'H �/7N/GF' /&N.F'H �

 .0'F'N.F' OF? HN7/FF /G8gF' 'N.NFNFG.F' F? g6G 
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ö.  ''/' G?/. N.F' /NF'GGF' /NF'G6F' 0'7N>.GF' 7N7G. G?/. N.F' /N.'7/F' 7NN'FGF' /N//.

 HN7/FF 0'F'N.FF /F.7GF' /.F'?GFF /NFN.H7 0'''7.'G .FNF' 7GF NG FG?. 'GFN. FNN6'N7F'

&'7. OF?.N7G'F.F' ''/g' 7 

4.   .&'.F. &.F.F' OF'H �FNN6'N7F' 0'NGNF7F N&'FF.F' GNNF.F' Hg. FG N6'N7F' ''/gF GGG 7NGN.

.N?'F77g' ''G6F' .NF'7' G'/..7'. �''/g'H //7F' 

                                                                   :NF/.F' 7'6FF'                    
 � /G/GH FG/7F' /.?( FG FG 7>F /G.H FG 7'6FF' GN7?.öög4 )H'.GF' '6N' G. /7FN  NFGF'

 �HNG.F'H FGNF' H F7GF' F.'FG NG 7.7.F'H طN6F.F' H .N7/.F' /NFG? GF6GH H'7Fg' /G7/F

 N.F' /NF/.F' 0'7'6FF' FGF FG'6 7N.?. NG 6N7?F' GGNGGG NG NF/.F' 7'6FF' H'G ?F'NF' NGHN GNF

. GF/. 'GNG G/..7N N.F'H �H'7Fg' 'G. 

 � 7N6.F'( /G7?Höögg ) G77 OF' P/&N 'GG 0g6?F' /77'N. H'7Fg' G7. /G7/ GF'.

 H'G?g'. G'NFF'G �/N.'N/F' /NF/.F' /76Fg' ?NG.H //'7F' ''F/' /F'7 FG G77N 'G 8H'... /F'7

 07/F' /N?7H FFF.H /G7/H N6G FG /NGNNF' /NF/.F' H' /FN//F' H' H6FGF' NG NF/.F' FG?F' H' �

.N/NH7. NG7/ H' N6'N7 NF/. 7'6F P'. G'NFF' H' �/?76GF' 

N6'N7F' NF/.F' 7'6FF': 

 G7G0 'GG N6'N7F' NF/.F' 7'6FF' 6NG.NH ( �NFN.F'ööög ) 0'G/Fg'. /76Fg' H'NF' /NF. F?

'N7 7'6F P' 7..?F H' FGGN g GFH/ FGH 7'.F' NF/.F' OF? '6N' 77&G GF' 'GGNF' G.7FF H' N6

 H' 'GN/F ''N7 .N7'.F' O/G OF? .FNG. /?'NFF' G6GH /G'6FH /F'/?. /7G'FGF' GN>F.F /FNF/ /?'NF

 PNF'/F' GFG6 NGH /77'GGFF /NF/.F' /F'7F' OF? N7'7' FG6. /G.?N N6'N7F' NF/.F' 7'6FF'H �'/N//

..?FF' H77H 7ط.F' F/G O7.' 77'F? OF? 
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: NF/.F' 7'6FF' /77'GG /NGG' 
. P/G/g'H ?'6GF'( /N7'7' .F'N. //g/ NG G>.FGF' NF/.F' 7'6FF' /77'GG /NGG' FGG.ööö4 )

: HH䐣ل' .F'.F'  N6Ng' FN8'G.F'. ''/. 'G.''GG ?G7H G7.F' FG //N/? /6G.' G&'8H FN7/.

.NF6?F'H N.7?F' FN8'G.F'. ''G.F'H NFNG7GF'H 

NF'/F' .F'.F' :  /FG6GF' '7N7. �/N/7F' 0gG6GF'H 8'7Gg' 6?. FG /N'FNF' NG F/G.N

 ?'NF' 6?.H �G'>?F' /6'6G �NF'/F' ?NFF' FG P7G7F' �/N.'.F' .FFF' 8'7G' F/G �'GFG

.P//F' H'777H HNFNFF' H'777G 0'F'777F' 

F' 8'7?' FG 6G.F' NGG 'GNG NF/.F' 7'6FF' GG7N N.F' /N/7F' 0gG6GF' 'G'FFFF'H /.'G 

./N7GFF' //7F' FN7/.H ،7.N.F'H 

: /F'/F' .F'.F'  FG /N'FNF' NG H'?GF' G'G7g' NF'.F'.H G7.F' F.F FG /GH77GF' /F'7F' //'N8

.'GFG 7F..F'H /FG7F' 

 ،NG'G/F'( : //7F' F.' FG 77'GGF' NF/.F' 7'6FF' G'/G'g۹۹÷) 

/77'GGF' /GNF. G'? G.N. /7..7GF' G'/Gg' NGH :FG6..H 'G7'6F G'>.F'H 

g. .8'7GgF G.GH'FGH G7.FF /N?N.7F' /?'FGF' //'N8 

ö. ./7GFF /N/7F' /F'/F' 7NN7. 

ö. .N7GFF' FFFF'H 7.N.FF /N.F7F' 7'/g' FG //F' 

: N6'N7F' 7'6FF' G'/G' 

GNF?.F' F/'7G NG /NF/.F' /N.7.FF /G'?F' G'/Gg' FNF/. NG G'G7g' OF' N6'N7F' 7'6FF' O?7N G F

 �7N.( :NFN 'G Hg.öögg . ) 

g. .//NGGF' /N6'N7F' 0'7'6FF' 6?.. @'7GF' .FH 7'G/.7' /NGG' 7N/F. 

ö.  �/N/7F'H /N6'N7F' /?'NFF' OF' /F.7. N.F' /NG7/F' 0'7/FF'H 0'7'GGF' 6NGg.F' ('7G'

.GNF7F' G7.F' ''F.F 

ö. NFF' .7GF /6'N7F' /77'GG OF' N?'/F' G.NGF' N6'N7F' N?NF' 76F7'6FF'H /NF/.F' /F' 

.G7.F' /NNF.H G&'/F' 



 

17 

 

4. �G7.F' /NGFGF' 0'FN7G.F' FG /.7'FG 0'?7. GG&'7?'. (g7FF /NF/.F' /''GGF' ON.7G ?G7 

.GNF7F' G'NFF' OF? />G'/GF'H 

g.  0'FNGGF'H 7GFF' F? 7N.?.F' ''N.' /.G. 0'7N>6F' GNG..H /.G.F'H /?.GF' 77G //'.'

.FG7FF /NF.'/F' 

f.   7F..F'0'.'/F' ?'.6'H //&'6F' /F'7F' 0'GF.7'H 0g'?GFg' >N7G.H N7GFF' 7.N.F' FG 

.0'6F' FNF/.H N?'G..g' GNG.F'H /N7GFF' 

g. NF'?GFg' H'6.g' 7GFF'. /F/F' F/G �/.N>7GF' /N7GFF' /N'GGF' FG ?NG7 ON.7G ('7.G' F GG/.F

./NF'H/?F' 0'7N>.F' 6G.H 7.N.F'H 7GFF' NG 

g. 'N.F' /NGF.?G GNG.F'H ?N.7.F' OF? /7GF' //?'7G. /N7.6F' NG /N?'G..g' .F G 0'N6.F

/H7F'H HH'?.F' /H7 G.'7G'H /NFg.g'H /N?'G..g' G7NN'?GH GG>FH ?G..GF' /N6'N7F' 

 �7N.( /N/7GF' HH7GF' F? 7>FF' 6>. FN7.f' F.F.Föögg .) 

: NF/.F' 7'6FFF /NGF?F' 77䐣ل' 

/NGF?F' 77g' HNG.. :NGH 77' /g/ OF' NF/.F' 7'6FFF 

g.  /N.NFNN.F' 77䐣ل': N6'N7F' NF/.F' 7'6FF' ''F/' 0g6?F' FG? /?N.7 'G. /N7FGF'H ' /G'6

PNG/F'H N7GF.F' P7H/F' 8'G.F'G /F'7F' G7.F' /H6. N.F' O7.g' /6G.g' GF..G OF' ( �7N.

öögg .) 

ö.  /N7GFF' 77䐣ل': NG7?GF' H /NFF.F' 0'G7F' FG NG G?G'H/H /7GF' 7.6F /NG'7/g' H /

OF' /G'6g'. GNF7F' Hg. FG N6'N7F' 7'6FF' N/'NF GG' FNF/. OF? /?'7.H g'?GF'NGH G. 

 77g' OF' /G'6' H �NG7/F' GF?.F' H77F .7'FGF' H /N.F' /'/?g' NG N.7GF' //?'7G

 8'G.F' 'G. /7FFH /N7N?6gF' 77g' OF' 7N6F H' /.g /N7GF.F'NF/.F' .7/ N7GFF' N7GFF' F

HNG.N P6F' �/N7.6F'  .NF7F' NG H 'Fg' �NGF'H OF?g' 'Fg' H 'Fg' : GGH ('7F' //g/ FG

 'NF?F' F/GF' : OF?g' 'Fg' �/N7F.F' 0'F'7F' H 0'NG6F'H 0'6FGF' F/GN H :NGF' NGH 0'6F' NGH

Hg.g' �?G..GFF  �7N.( FN/F'Höögg ). 
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ö. ?'G..g' 77䐣ل':/N �FN7.f' ''/'. G'G.Gg'H 78&.F'H HH'?.F' /N?'G..g' 77g'. /7FN G /FF

 /?'G. NG G'.7Fg'H HH'?.F' ./ FG7F' O/F NGFN N6'N7F' NF/.F' 7'6FF' H' /N/.F' .../'

 N.F' /NG7/F' 0'FN7G.F' H' 'NF'GF' NG 'G7'7 OF? //N// (7'.. ../.H �H'7Fg' H' H'G7g'

GGF' FG?F' F.7. .N7.' O7.' /N/. GF6G G'FG .G7'6F //'N8H '.F'> GFN7/. OF' P/&. P7

FFg6 HNG " GG7'7 OF?H FN//'.F' FG //? G77 FG 'NF'GF' NG"  OF? .N7/.F' H' FN..

 ?G 0'FN7G.F' Hg. FG /N7.6F' OF' G'6N 77F? '6GH 7.7F' OF? /7/FF' NGFN .?.F'

 G6F.7. /?'G.F' 0'FN7G.F' Hg /?'G.F' P6F' FN7F.F' H'G G/ FG H 0'G7/FF FN7F.F'H G'>FF'

 G'FG '7N.'H �?G..GF' NG FG7F' 0'G/F' FG'N? FG G'G FG'? NG N.F' /NFF.F' /6N7> G7N7.

 FG'7GF' H FG7F' GF?. /7G'FGF' Hg /7G'FGF'. FF?.. N6'N7F' NF/.F' 7'6FFF NG'6' 77F?

FG'?.F'H 0'6F' OF? /77N7F' /NGNG ?G '7GF' �7N.( .FGöögg.) 

( FNFG'7GFF /NF/.F' /76Fg'gf - g÷ ):/F7 

 FG FNFG'7GF' ?NG. OF? N>.FNgg  'G' FG /?'7 //GF /NF/.F' /76Fg' /77'GG �FFg' OF? /FNF/

 H/.?GF' NF/.F' 7'6FF' /77'GG NG 7'7.Fg' GGNF?G �'NF'/ NF/. 7'6F P' HN77'GN g FN6FF' /&6'FF'

�FFg' OF? //6F'  /76F' /77'GG /&6'FF' OF? �F.7 'G OF' /G'6g'. .GNN FG /?'7 G7F //GFH

 �/FH7GF'H GGN/F /NF6?F' /NFF' 7NN7.. /FNGG ?N.7g' NG FFg' OF? FN.7G H/?G.H /NF/.

 'GNF' 7'6GF' GF. /?G.7GF'H //6F' /F/.?GF' /NF/.F' /76Fg' FG6.H .GGG'>? //7 OF? />G'/GF'H

/NF/. /76F' �  �F./F' طFH �//'.7F'H �/.'7/F' (NG7H P7.F'H �/FH7GF'H �?N77F' N6GF' F/G

 /NF/.F' /76Fg' FG /N/?F'H �/7&'7F' /6N7F'H �8'NG7g'H �7F.F'H �/F7F' /7GH G/FF' /7GH

 � ?'6GF'( ./G.'6GF'ööög.) 

 NG N?'F77g' ''G6F' 0'FN.7.PE 
G /N'/.F' NG N?'F77g' ''G6F' G'/..7' G.[ Hf' 76.F' GFGFH /N6'N7F' (/'.GF'H ('?Fg' Ngö .]

 NG N?'F77g' ''G6F' 0'FN.7. //&'G ./.7'PE  FN. ?G.. 'GFg �/N'6.G FG6. //6'H //N//F'

 /F7F' 0'0 0g'.GF' NG N?'F77g' ''G6F' 0'7N7. 'G.'6F' N.F' //N/.F' 0'N7>FF'H GNG'GGF'

[g] ' ''G6F' ?.G.N � N/FF' '6G OF? /N.7.F' H'.G NG 7N7.F' /F7'NG OF? /7/FF'. N?'F77g
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 (7'F.F' ?G .F. OF' 'O.F. 87>F' '6GF .7'FG N7'7' P7>F G'>F 7NN7. G. GFg ' O7>F �/NF/.F'

 /F N?'F77g' ''G6FF N7'7g' P7>FF' G'>FF' NG //.F' 6N6?. H'G �GF6F .O7.g' 0g'.GF' ?G

 H'.G 7NN7.H ''F.F 'O7'7' 7GNNPE N?'F77g' ''G6F' FN.7. OF' F7GF' '6G O?7N /N//F'. 

 /NF/.F' /N.7.F' HN7GH N?'F77g' ''G6F' 7'..?g' NG 6.g' ?G �/NF/.F' /N.7.F' H'.G NG

/7N6GF' GN/F.H N?'F77g' ''G6F' GNNF.H �/G7?GF' 7NGN.H N?'F77g' ''G6F'H �/77.GF' 

F' 7'H/g'H /NFGGF' /''GGF'H �GF?.GFF0'7N7. H'N7 NG F.F.7GF' NG /NF/.F' /N.7.F' NGF?GF /.NF7G 

.N?'F77g' ''G6F' 

NF/.F' 7'6FF'. G.Fg?H N?'F77g' ''G6F' 

g - /N?N.7F' />FF' /.F'?G 

 F/ 7NGN.F GG7G NGH �?NF7.F' 77? 0'.F NF'/F' N77/GF' G'>FF' /?N �NGF'?F' /N?7F' OF?

'./' F.F FNF7'NGF' ?NG.F GNF?.F' g' G. ?'.G.7g' FGGN g 'O&N6 GNF?.F' H'G �N77/GF' G'>FF' H

 ?NG. O7?' GF' /N/ FG /N7'7FGN/F' FNF/. NG 7N.G FG6. N77/GF' G'>FF' GG'7 ./6NG.GF' 0'&GFF

 F? NF..F' G. �FNF7'NGF' ?NG.F NGNF?. G'>F ''6F' /NFG? NG �GF0 ?GH .GNF?.F' /6NG FNF7'NGF'

H'G6' FG GNF FG6 ( 77.GF' GNF?.F' : GNF?.F'öögg.Han  P6F' P7NG'G.F' GNF?.F' GNG7. NG )

 FG /N/?F' GNF?. F? OgH&7G GF?GF' HNGN /N/ �//NGF' N77/GF' FGNGF' ''6F' G. �/77/GF' GNG7F

( GF?.GF' FG Og/. /G/.F' G/FG P/N' NG GNNF.F'H .G'FGF' FGNGF' '6G ?6N (g7F'öögö Lim, 

Y.; Choi, H.O.; Lee, H.J.; Yun, H,S) 

 /G'6g'. �GF?.G FG 0'7/FH 0'G'G.G' 7&'7. 7N.6. ..N �Og'?G GF?.F' HNGN NGF

 HN7GF' ''7.' G.N �/77/GF' NG �GF0 ?GH GF6F 'OFGH GF?.F' /?77H G'N.7GH NGN/'Gg' G.N7'. OF'

OF? O''F. GNNF.F' G.NH �'OF.7G ///G N7'7/ .GFGF 'OFGH /N7'7/F' G G6G .F'G /FF .طFG .&'.FF' /FG6

 /N7'7/F' HN7GF' FG'NG 7NN>.F /NG. .F6ُ. �6NN?.FF N77/GF' G'>FF' H'./' 6FG /NG'>FH /NFGNG

 ( 'GF/ G.N GF /FG6G F>N F7GF' /&N. NG (g7F' ('7.>' FGF �/GF..G H77.Han,H.J, (2011. 

F' G?/F' 7NGN. NF?N /NF/.F' /N.7.F' HN7G 7N7.. H'7.. (g7F' /FGF NGNF?. GF?. /.

 ON.7GH �FNN/7GF' FNGF?.GFF /NF/.F' /F'/F' 7'..?g' NG ?G 6.g' �/G'gG 7/Gg' /NF/.F' /N.7.F'
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 (g7F' ?NG. H' 8'7.Gg' FGGN �GF6F ./NF6FGF' /&N.F'H /N7GFF' 7&'7.F'H �NF/.F' 7'6FF' 8'.F'

/N.7.F' HN7G Hg. FG GGG'/G' FNF/. GGFGGN  OF? .F>.F' GGGF' FG .0'F.7F' /77.GF' /NF/.F'

( . F.F.7GF' NG P7NG'G.F' GNF?.F' /N6Föögg ,Han, H.J.) 

f- N?'F77g' ''G6F' /NFF. G'/..7'. NF/.F' 7'6FF' 7N7.. 

 �GF?.F' ?'NF'H FNGF?.GF' 7'..?g' NG 6.'N P6F'H �77.GF' GNF?.F'H NGNG.F' GF?.F' 87. /FF

&7 0'G'G.G'G H' OF' 7N6N 'GG �/NGNF?.F' 0'F'N7F' NG N?'F77g' ''G6F' /'/.' FN.7. NG /N7N

 GF?.F' 77G. GG/NH6.H FNGF?.GF' 0'.F7.G /N.F. OF' G/GN GNF?.F' NG N?'F77g' ''G6F' G'/..7'

 ( GGN/F /F6GGF'Pane, J.F.; Steiner, E.D.; Baird, M.D.; Hamilton, LS 

.(2015 

.F' GN7F. FGGN /NFF?F'H /N/7.F' 7&'7.F' 7'..?g' NG 6.'. N.F'H �/77.GF' /NF/.F' /N.7

 FG6.. ./NF/.F' /N.7.F' FG /N7.6H /N/7GH /GF..G ?'NF' OF' �FNGF?.GFF /GF..GF' /N?'G..g'H

 FNGF?.GF' GF?. /?77 6.' G.N /N/ �/7N>7 0'?NG.G FG /FNGG OgN7G /6N'G.GF' /NF/.F' /N.7.F'

F' /.7/HNGNF?.F' ON./GF' H' FG G>7F' OF? �7N7/.F' H77 7'N..' /F? 7'..?g' NG F.'7F' GF?. 

 G.N /N/ �/N/7G 'O7H7/ FNGF?.GF' GNF?. /N/7GF' HN7GF' FG6.. 'G7GF NG FNGF?.GF' G'/G'H

ON./GH /NGNF?. G'/G' OF? /77.GF' 7H7/F' PN./. .GG.'.'N./'H GG'N.7GF 'OFGH GF?.F' GNG7. 

77HP/7GF' GF?.GF' OF? 'O/'G.?' /GF..G 7N7/. H 

 (Pane, J.F.; Steiner, E.D. Bird, M.D.; Hamilton, L.S, 2015 ( . 

 ''7.' N?'F77g' ''G6F' FG6.. N.F' /77.GF' /NF/.F' /N.7.F' HN7GF /.7FF'.

/GFF /N&N.F' .F'N.F' NG ' O6N' FGFH N77/GF' G'>FF' NG طFG 7NF 0'7NN7.H 0'FN7/.7 F/G �/7

 GNF?.F' /NFG?" OF? 0'7NN>.F' G6G F/G 6G7. H' ..NH ./N6'N7F' 0g'7F'H /N6'N7F' 0'/?GF'

GF?.F'H" NGNF?. G'>F /N.H /7H76 NF?N 'GG �H7G N77/G G'>F OF' HN/.F' OF' /.'/ G'FG .

F' /?77H GG8'.F' ON.7G .7'F. N.F' FNGF?.GFF /NF/.F' /76Fg' /N//. ?G GNG.N H7G. ?G �GF?

 .NF'7' FNGG. GF'6 FG '6GH .FNGF?.GFF P/7.F'H NG7?GF' NGFF' 0'NN.7G FN. 0'Gg..g' /'?'7G

 ON.7G OF? 8'G/F' ..N ?GH .GF?.F' .&'.FH /N/7GF' FNGF?.GF' 0'.'N./' 7G?. N.F' /GF..GF' GF?.F'
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F' .F7.N P6F' 7Gg' �GF?.F' ?H76G H' /N?'G.F' /7GF' ('?F' NG G7F'N7.f' (g7F' ?G HH'?. F

Cho,S,2018)) 

 /NF/.F' /F'/F' 7'NF ..N �GF?.GF' OF? 6G7. N.F' /77.GF' /NF/.F' /N.7.F' HN7GF /.7FF'.

 Hg. FG N?N6NG FG6. /N7GFF' 7&'7.F'H NF/.F' 7'6FF' 8'.F' ON.7GH FNN/7GF' FNGF?.GFF

F N7/F' N?'F77g' ''G6F' G'/..7' FGGN .N.N7.. GNNF.. NF/.F' 7'6FF' 8'.F' ON.7G 7'NF FG6

( /7GFF /NF/.F' /F'/FF 'OFGH N?N6NGöögg,Cho.) 

f- /NF/.F' /N.7.F' FN.7. 

 OF? O''F. /N/7GF' /NF/.F' /N.7.F' .G'FG GN/F. ..N �/77.GF' /NF/.F' /N.7.F' FN.7.F

 GG.'7..H /NF/.F' /N.7.F' NGF?G /NFgF.7')GNNF. OF' /.'/ G'FG . )  FG FNGF?.GF' FNGG.F FF7G

FF/.F' ..N �GF6FH .NG7GF' .N.7.F' /N//.F /7G'FGF' ?N.6. FG Og/. � GGGF?. NG /'.FF' /.7.. 

HNGF?.GF' G/GN N.F' H'F.g' 0'NN.7GH H'F.g' 7NN'?G /N//. Hg. FG G.7'/'H FF7GF' GNNF.F' FG 

.'GFNF/. OF' 

 'G. GNFN N.F' 7'H/g' NG 0'7NN>.F' HN/.. H' ..NH .' O6N' /.NF7G /NF/.F' /N.7.F' NGF?G

 OF' �//NG N7'7/ .GFG G///N 'G 7N7/.. HNGNFN FN6F' � "/G7?GF' NF77G" 7H/ FG GG7'H/'

 ./'.F. GF?.F' G'/G' FNF/. OF? (g7F' HH/?'7N FN6F' FNN7'6.7g'H FN.7/GF'H GF?.F' NG.NG

GF' NGNF?.F' G'>FF' '6G F/G 6NGF. H' G/GF' FNF/. N/F 'F?G/N GF?.GF' OF? 6G7N P6F' 77.

 GNF?.FF N&'GFF'- ./'.FF' FG GF?.G FG FNGG. NGH 

f - /G7?GF' 7NGN.H N?'F77g' ''G6F' 

 HN7G //'NFF /G8gF' 0'H/g' ('7.G'H /NGNF?.F' /'NGF' /7'7/ /NF/.F' /N.7.F' NGF?G OF? ..N

 NGF?G H'G �/7/'F /G7?GF' .F'G 'G/F? �F.'7F' NG /NF/.F' /76Fg'. /G7?GF' 7NGN.H /NF/.F' /N.7.F'

g' ''G6F' FN.7. G/F /FG �GF0 ?GH ./G7?GFF 'ON7N&7 ' O7/7G /NF/.F' /N.7.F'G N?'F77 GNF?.F' N

 .F'G �N6'GF' NG FNG?F' GF?.F' 'G7GNN N.F' 0'GNF?GF' FG /F&'G /NGG Hg. FG /77.G /G7?G

 HN7NF' /NF'GG' 7'FF' G>?G O/F /.7' Hf' FGFH � /7'..G /FF 'G7....H 'GGF.G. /GGGF' /G7?GF'

N 'G. 0'.Fg' //'?' /F/7G OF' 'NF7HH .F7.Fg' 7.? /G7?GF' OF' P6F'H �HN7NF' '6G 8H'..
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 NG 'Ng.F'H /N.7?F' 'Ng.F' FG /G.6 FG FNG?F' GF?.F' HNG.N .FNG?F' GF?.F' F6G. 'OFGGG /.7'

 N.F' /FN77F' OF? O''F. NFf' GF?.F' /&N. 6.ط /NGNG GF?..H F7.. N.F'H �/N?'F77' /N.7? /G.6

( @'G/F' 'G. GF?.Nöögg ,LeCun, Y.; Bengio, Y.; Hinton, G.) 

 /.7/ NG 0'Gg..gF Og/ ' O6N' 7GN. /F 'GGg.G'H /G7?GF' ?NG.. OF? N?'F77g' ''G6F' /7/F H'

G'/..7' FGGNH ./N/'7.Fg'H /N?'G..g' FG'N?F' OF? /G.?. N.F' 0'GNF?GF' /NGFGH /G7?GF' 

 H'/.Fg' HN?N7.7N g FN6F' G&FHg /NGNF?. /&N. 7NGN.F N?'F77g' ''G6F'7/GF'.('.7g /7 

.7G.7GF' GF?.F' FG GG&'8H FGG. /FH �/N/'7.F' 

 GNG7. OF? FNGF?.GF' /?'7N H' FGGN N?'F77g' ''G6F' H' OF? 'N6F' طF7 .HH7.&H 7.FN/NG

 N?'F77g' ''G6F' .G'7. /N.. .'GFH/N7N N.F' /76Fg' 7'N..' FN77 F? GG. 7'.F' GF?.F'

 F/H GGG7'?G /N//. FNGF?.GFF ''G6F' G'/..7' /N.N .GG'N.7G ?G .7'F.. N.F' 0gG6GF'

 /N.'0 GF?.F' 0'N.N.'7.7'" ://g/F' GG'/G' FNF/.. /'7GgF /G7N 'GG �'ON.'0 G>FGF' GF?.F' N?'F77g'

"/FG'6.GF'H /FF.7GF' 0'7H/F'H �GF?.F' 0'7N/'.F /7'.F' 0'.'..7g'H �GN>F.F'Kodinger,) 

.K.R.; Brunskill, E.; Baker, R.S.; McLaughlin, E.A.; Stamper, J.,2013) 

g- FNGF?.GF' /'67'H N?'F77g' ''G6F' 

 /N.7.F' 0'7H/ NG N?'F77g' ''G6F' FN.7.F Gg?' /7NG6GF' .NF'7g' F? 7>FF' G77.H

GF'H 0'Fg?F' /N/ FG GFN.7. FGGNH /NF/.F' /N.7.F' NGF?GF 7.& 7H/ NG /'67g' H'G �/NF/.F'? 7NN'

 ///'/G OF? O''F. /.7'FGF' 0'.'.g'. (g7F' /NH6.F NFf' /6/7/F' .G'F7. G'/..7' G.N � >F'NF 'OFGH .

 G'FH �0'GNF?GF' FG /7N.G /NGG N?'F77g' ''G6F' GF?. '0' .7'/.Fg' H' ('&.Gg' ?FGF /NG87'N.

N7F FGGGF' FG /.7N GN7G �FNG?F' GF?.F' Hg. FG G.G.6 ?N7N... /7N6GF' GN/F. 'O. 8H'..N 'G

 ''G6F' /NFF. G'/..7'. H7'. .N.7 7NN7. G.N7 GF' HNG ?FN.NH . /6/7/F' 0'.N.H7 ON.7G

 /N//.H �/N76.F' GN.NF' OF? G7?.F' OF? ' O7/'F HNGN7 � /N76.F' 0'7/FF' HNG. N.F' N?'F77g'

'F. FN7'6.7GFF /G8gF' 0'GNF?GF' 7NGN. G/ � 'GFG 7?'6GF'/N.7F' G.G7?G OF? O' &'GF'( /Föögö 

,Baca, A.; Korneind, P.) 

N?'F77g' ''G6F' G'/..7'. /NF/.F' /N.7.F'. /FF?.GF' (g7F' 0'7'6.7' GN/F. ' O6N' FGGGF' FG 



 

23 

 

 GF?.GF' FN. F&'N?F' /F'8g /N7H76 /7'6.7g' HNG. H' FGGN �NF/.F' 7'6FF' NG .FG'G FG6.

/.H �/6'N7F' /77'GGH/.'/ G'FG ./N?'G..g' GG.NGF.H /NF/.F' /76Fg' NG /'7Gg' /7/F FN7 

 NG N?'F77g' ''G6F' G'/..7' H' FN7G.F'. /FF?.GF' /N7GFF' FG'N?F' FN7/.F /7'6.7g' OF' ' O6N'

 /NGF?H /N?N6NG HNF/ GN/F. FGGGF' FG F?.N NF/.F' 7'6FF'. /FF?.GF' 0'7'6.7g' G6G F/G

F' HNNG .7'F./FG./GF' GF'NGF'H 0'F'N.F' FG /F&'G 0'NGG 7طH ///GF' GGFNGH /NG.7G 

(Baca, A.; Korneind, P ( /GF..GF'öögö ,  

f - F.F.7GF' NG /NF/.F' /N.7.F' NGF?G 7'H/'H /7..F' 

 GF..G NG 0'7NN>. /'//' OF' N?'F77g' ''G6F' 'N.NFNFG. 7NG8 P/&N H' ?FN.GF' FG

G H'7Fg' /'N/ .F'N. H' 'G.H �/NF/.F' /N.7.F' H'.G NG 0'7NN>.F' FG /N/?F' /H// ?FN.GF' F

 �76.F' FG 'GGN/F.H 0'GNF?GF' GN>F. NG /7'GG 7/G' N?'F77g' ''G6F'. /6G.GF' 7.NN.GGF' /6G.'

 H'G �GF0 Gg.. .7..GF' 7H/ F? HNG7/FN FN6F' /NF/.F' /N.7.F' NGF?G 7H/ OF? /NG'.F' G.N /FG

' ON.7G ''G..' OF' P/&N /F N?'F77g' ''G6F'. /NF/.F' /N.7.F' GF?G GG/FN P6F' NF'?F' /7/FF

./NF'7F' /FGGG /NF/.F' /N.7.F' 7N7/.  � 7.NN.GGF' 0'NG87'N. FN/?.H ''6F' GNF?. OF' /G'6g'.

?'F77g' ''G6F' 77? NG /NF'7F' 7/Gg' /76Fg'H ON./GF' OF? 6NG7.F' G.N H' /.7GF' FGN �

 ''G6F' 77? NG /NF/.F' /N.7.F' GF?G GNFN7 �GF6F .FNGF?GF' /7..H 7H/F' /N//. NF'.F'.H

 0gf FGGN g N.F'H /NGG' 7/Gg' /N76.F' /76Fg' G'/..7' (g7F' GNF?.. NF.F.7GF' N?'F77g'

NF/.F' /N.7.F' NGF?G 6F'FN GN7 .N7N&7 NGNF?. ON./GG 'GG'/..7' N?'F77g' ''G6F'/  NG

�(g7F' ?G "/6'N7F' ?G /N/7F' /'N/F' F.F.7GF'  /H7F' 7GN." 7'..?g' NG HH6.'NH

 Hg. FG GF'?F' GNG G7/.N H' ..N P6F' G'..g'" HNG6G.7NH �"/6'N7F' 7H7/" H "/N6'N7F'

."/6'N7F'  FG?F'H (g7F' ?G 'ONG7'? F?'G.F' F.F.7GF' NG /NF/.F' /N.7.F' NGF?G FG .F7ُN7

GG ?GH ./G7?GF' HN77F NF'7Fg' 7H/F' 7NFF. G.N7 ./N. FG6. 0gf' FG? FG6N 'GG �FNFH&7

 /.7N7 GG7GF'. /NF/.F' /76Fg' ''6F'H GF?.F' OF? (g7F' HH/?'7N FN6F' FNGF?GF' 7H/ H'G �GF0

(./NGG' 7/G'öögg ,Kim, Y.-S) 
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/F.'7F' 0'7'7/F' : O 'NF'/ 

( H'GNF7 /7'7/ffff .)'.F7.G /N6'N7F' /N/F䐣ل' F.'/ N?'F77g' ''G6F' FN.7. 0
،/N.7?F' 77G /N7NGG..  N?'F77g' ''G6F' FN.7. 0'.F7.G OF? G7?.F' NF' //.F' '6G G/G

 N/7GF' (NF7g'. NG7NF' .GFGF' G'/..7' G.H �/N.7?F' 77G /N7NGG.. /N6'N7F' /N/Fg' F.'/

//.F' ?G..G FG.6'H �//.F' /?N.7F G.G&gGF  FN7N/GF'H 0'7'/g' 7F'.G ''6?' FG FG OF?

 /N&'N6? /FN? NF? //.F' ''7.' G. /FH �/N.7?F' 77G /N7NGG.. /N6'N7F' /N/Fg'. FNFG'?F'H

( 'GG'NFögö ) /N/Fg'. FNFG'?F'H /GF..GF' 0'7'/g' P7N/GH 0'7'/g' 7F'.G ''6?' FG /7G

'.F' G/..7'H �/N.7?F' 77G /N7NGG.. /N6'N7F' ?G.F /'/'G 'GGGNG7. FG H'N..7' /7'G.7' H'//

 /FH/.H .NN..H GNF7. G.H �H'N..7g' /7'G.7' FN.7. FN77 F? 0'F'N.F' ?G. G.H �0'F'N.F'

 .G'F7. Hg. FG /.7'FG /N&'7/' .NF'7' ?'..'H 'N&'7/' 'GFNF/.H 'G?G. G. N.F' 0'F'N.F'SPSS 

'.F7.G GG' FG H' OF' .&'.FF' GG' 07'6'H /N6'N7F' /N/Fg' F.'/ N?'F77g' ''G6F' FN.7. 0

 /G>Fg' 7G'N.H �P/'FF' F.'/ N?'F77g' ''G6F' FN.7.. /GF..GF' /N7'/g' 0'NN.7GF' G'G.G'

OF? /7/'F /N76. 7/'NG 7G'N.H � P/'FF'. /NFH7.GFg' 0gG'?.F' GG/. N.F' /NFNF'FF' /&'NFF'H 

G'?.F'H //N//F' 0'NFF.F' G'/..7' 0'77.GH /N.NFNFG.H /N./. /NF. P/'FF' Gg.G'H � 'G?G F

/NF'G  OF? FG?F' /7H76 0'N7N.F' GG' FG H'GH �P/'FF' F.'/ N?'F77g' ''G6F' FN.7.. /G7.

 FN7F.F'H /N6'N7F' /N/Fg'. /GF..GF' 0'7'/g' F.'/ N?'F77g' ''G6F' 0'FN.7. G'/..7' /G'F/ 76F

F' /N6'N7F' 0'/'/.g' ?G N?'F77g' ''G6F' 0'FN.7. OF? /'G.?g'. /N.GFHg' /F.FF'H /GF..G

./NF'? /F/H /?77. 0'7'7FF' 8'.Fg                                          

( /G/' /7'7/ffff .) ''/䐣7 'لNN7.H N.7.NFF' ''/䐣ل' FN7/.. G.Fg?H N?'F77g' ''G6F'
H ('.6F' 0'N7N/G OF? FN.7.F'. NF'GF'،/N?7F' H'G6 />G'/G. /6'N7F'  NF' //.F' G/GN

 FN.7.F'. NF'GF' ''/g' 7NN7.H N.7.NFF' ''/g' FN7/.. G.Fg?H N?'F77g' ''G6F' OF? G7?.F'

 NG7NF' .GFGF' ///'.F' .G/..7' . /N?7F' H'G6 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G OF?

 0'Fg?F' 0'7'7/ /N/7GF' 0'7'7/F' " (NF7'." /F/'..GF'                                     

 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G. FNFG'?F' FNN6'N7F' FNN&'7.g' OF? //.F' ?G..G FG.6N
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( GG//? >F'.F'H .)7NN7' 'NFGF' �GNN7 NF. �GNNGF'( 0'>G'/G NG /F/G.GF'H /N?7F' H'G6ggg )

FN?F' 7'N..'. ///'.F' .G'FH �N&'7.'( GG//? >F'.F'H /N&'N6?F' /FN77F'. /ögö /.7F. N&'7.' )

( 'G7/F /NN&Göö,gf%( //? 7'N..'. ///'.F' .G'FH �FGG //.F' ?G..G FG )4ö N&'7.' )

( //? ///'.F' .G/..7' ./NF7g' //.F' /FN? 07'. FGH /N?g7.7g' /FN?FFö ) 0'F'N..7' //g/

'GG ON.7G OF? G7?.F' OF' G/GN HHg' � /6'N7F'H ('.6F' 0'N7N/G. N?'F77g' ''G6F' /77

 /F'/F'H �/6'N7F'H ('.6F' 0'N7N/G. N.7.NFF' ''/g' ON.7G OF? G7?.F' OF' G/GN NF'/F'H

FG GG?NG.H /6'N7F'H ('.6F' 0'N7N/G. NF'GF' ''/g' ?F'H OF? G7?.F' OF' G/GN                                     

( /'.F' /'/?'. ) // 

 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G. N?'F77g' ''G6F' /77'GG /FF .&'.FF' GG' FG .F'GH

 H'G6 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G. N.7.NFF' ''/g' ON.7G OF/. /N?7F' H'G6

 /Fg? /N.H �/N?7F' H'G6 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G. NF'GF' ''/g' G?6 �/N?7F'

..7' ''/g' 7NN7.H N.7.NFF' ''/g' FN7/. FG OgGH N?'F77g' ''G6F' FN. /..NG /F'/ /N7'

                ./N?7F' H'G6 0'>G'/G. /6'N7F'H ('.6F' 0'N7N/G. NF'GF' 

 /7'NGF' /7'/' /7'.H /N?'F77g' ''G6F' 0'FN.7. OF? FNFG'?F' .N7/. 0'N7N.F' GG' FG H'GH

?G7 F.' FG /N76.F'  G'>F /NFF. ON.7G. ''F.7g' � /N76.F' /7'NGF' /7'/g /N7'/g' G>FF' /''GG

 0g'7.g'H 0'GNF?GFF .7'FG FG'G.G N?'F77' ''G0 G'>F /'.N'. 0g'7.g'H 0'GNF?GF'

 N.7.NFF' ''/g' /''GG HH/ HN/. N.F' ('.7g' /7'7/ �.7'FGF' .FNF' NG 0'GNF?GF' 7NGN.H

? /FH'/GH NF'GF'H                                                       .P/'7.Fg' /&'?F' GN>?.F 'G.g 

( ?N.7 /7'7/fffg .) ''G6F'H N.NFNFG. NF'FF' 0'FN.7. G'/..7' N/F FN.7/GF' 0'G'..' GNNF.
،/F7F' /7G /6'N7 NG N?'F77g'  N/F FN.7/GF' 0'G'..' GNNF. OF? G7?.F' OF' //.F' G/G

7' //.F' 87?.7'H ./F7F' /7G /6'N7 NG N?'F77g' ''G6F'H N.NFNFG. NF'FF' 0'FN.7. G'/..

 .GFGF' OF? //.F' /G.?'H .)N?'F77g' ''G6F' �NF'FF' /NFF. � 'N.NFNFG.F' FG6. 'NGNG'GG '7'7'

N.7. G.H .)/N7.6F' /F.'FGF' H'N..7g' NG //.F' 0'H/' .F/G.H .N/7GF' (NF7g'. NG7NF'F 'G
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( 'GG'NF /FN? OF?gög H'.G NG HNFG?N FN6F' ''/g' FNFF/GH /NF/.F' /F'NFF' N.7/G FG (7/G )

 FN.7/G H' OF? //G&G //.F' .&'.F 0''.H ./N.NNFFF'H /6N.F'H /7G'FF' F7'FG /N/F'. /F7F' /7G

N6'N7F' ''/g' 7NN7. NG N.NFNFG. NF'FF' 0'FN.7. 7H/. ?'F.F' GGN/F /F7F' /7G . /FN.FG /.7F

 OF? FGG N6'N7F' .N7/.F' H'.G NG N.NFNFG. NF'FF' 0'FN.7. /NGG' ?.'7F' 7N/GF' F7/ /N/

/.7F ( /NGG'ggö % ) OF? /N7N.F'. //.F' G...'H .'G // OF' 7'...' N/F /FN?F' G'..' H'GH

FN?G. FFFF. 'G7.7H 0'F'N.F'H 0'GNF?GF' ?G.F /F7F' /7GF P77GF' /'/.g' 7H/ server  GNFN //'H

7NGN.. ./F7F' /7G /6'N7 7NN7.F /N7H76F' 0'F'N.F' FG /?NG.G 

( /7'7/fffg ,Hyun،F.F.7GF' G'76.7'H /NF/.F' /N.7.F' NG N?'F77g' ''G6F' FN.7. ) 

 'N.NFNFG. OF? N?'F77g' ''G6F' FN.7. /NF.'FF FG?.G FNF/. ''7.' OF' /7'7/F' G6G G/G.

 �NF/.F' 7'6FF' OF? O''F. �NF/.F' 7'6FF' H'N7 NG N?'F77g' ''G6F' G'/..7' H77 H'F.6g

 OgH' /7'7/F' .G'F �G'/Gg' G6G FNF/.FH .N?'F77g' ''G6FF ////GF' /N//.F' 0g'.GF'H 7N7.F'

.G6NGF.F /G/..7GF' 'N.NFNFG.F' OF' /G'6g'. �N?'F77g' ''G6F' GNGGG HN/ 0'N./g' /?.'7G. 

 .FG6. G. �/7'7/F' G6G NG .H'7Hg' 7'N..'H //.FF /NF'.F' /NFG?F' 0'N./g' /?.'7G

 //.F' 0'G7/G G'/..7'Google Scholar ( /N//.F' 0'GNF?GF' /G7'6G /G/.HRISS 7N/?FF )

 /7'7/FF NG'7>.F' ?FNGF'H /7'7/F' GNG7.H FNG7'6GF'H />FF'H .N7'.F' /NNF. G.N GF . 7/'7GF' OF?

//G FG6. ''G6F' FG .N6G F? /7'.? //.FF /N7N&7F' 0'GFGF' .F'G .H7NF' 7'N..' ''F/' /

 GNF?.F'H �N6'N7F' GNF?.F'H �/NF/.F' /N.7.F'H GNF?.F'H �FNG?F' GF?.F'H NFf' GF?.F'H �N?'F77g'

 /G&'F NG '6N' //.F' G. /FG �//.F' 0'G7/G 'G/N?. N.F' H'7HgF /.7FF'. GF6G . 77.GF'

7GF' N?'F77g' ''G6F' G'/..7'. /FF?.GF' /'/.g' H' //.F' '6G G6G ./F7F' 0'0 H'7Hg'H ?.'

                                                              . 8N/FG FG6. /7/'F .F'G 7G.GF' G6FF' NG 

6G.7' �0'N./g' /?.'7G FG //G.7GF' N?'F77g' ''G6F' (/'.G OF' 'O/'F.7'7'7/F' .G /

./NF/.F' /N.7.F' NG N?'F77g' ''G6F' FN.7.F /NF.F.7GF' 7>FF' 0'G.HH 0'G'..g' 



 

27 

 

(. /g/ /7'7/ffg۹ ) /N(7F 'FGH /N6'N7F' 0'/'/.g'. N?'F77g' ''G6F' FN.7. 0'.F7.G
 /FH/F'ffff، G/GN    /N(7F O 'FGH H N?'F77g' ''G6F' FN.7. 0'.F7.G OF? G7?.F' OF' //.F'

 /FH/F'öööö //'.F' 'GNF' F7N. N.F' .&'.FF'H /N&'7/g' 0'.F'?GF'H 0'F'N.F' ?G. /?.H GF0H'H 

F' F7N.F' FGG'O : /N.f' 0'N7N.F'H 0'.'.F.7g' 

- /&NP .0'/'/.g'. 6NG.F'H //'N7F' OF' N?'F77g' ''G6F' G'/..7' 

- O/F gN.F /N6'N7F' 0'/'/.g'. N?'F77g' ''G6F' FN.7. OFFN 0'/'/.g'. 'NF?F' /7'/g'. 

- ./'//g' GGGH /''7FH FNF/.F'H G>FF'. 7NGG.F' /'/.g' OF..N 

- FN.7.. /G7. /N.NFNFG. /NF. 7G'N. .'GFG //'G.7g'H N?'F77g' ''G6F' 

 .GFG0'F'N.F' ?G. 7/'7GH /7'7/F' 

/7'7/F' .GFG 

FNF/. OFF' O?F7. NF.F' G'/Gg'H /F7'7/F' /F?N.7 OF? ''F. .GFFGF' H'//'F.F' G/..F7' /FFG �'FG

 //'.G //N.NG /G&'F 0'77'GGH 7G'N8H /'//' /7'7/ HH'F.N P6F'"H �NFNF/.F' NGF7NF'

 'G?G F?'G.N H' H'//'.F' ?N7.7N H �'G.'N7.G NG H'//'.F' F./. HH/ �NG 'FGG 7'FNFF'H /F7'7/FF

: �'>g'( "/76'.Göööö �4ö) 

 0'F'N.F' ?G. 7/'7G 

N77 : 0'.FH7G 'GF' /F 'GF' FG'?G G7' 'GNF? FF7F N.F'H 0'.FH7G /F/'?G. 0'./F' ('7/ G.Alpha 

 ( HH/.H �g: 'GF' 0gG'?G GNF /6NN ) 
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g.  NF/.F' 7'6FF' 7H'/G 

 (1جدول )
 Fل䐧س..انةم?امل䐧ت اF/.ات 

 

f.  ''G6F' 7H'/GN?'F77g'  

( HH/. FG /6.Ng. /F'..7gF ?G.7G 0'./ OF? H/N 'GG ?G.7G 'GF' 0'./ 0gG'?G ?NG. H' � ) 

 /7'7/F' 8H7G 
g.  /'Fg'H 7NG6F' FN. /N&'7/' /F'/ HH7G /.N.NG  7'6FF' /77'GGNF/.F'  

//'.F' G'F 87GF' //7 FG FF/.FFH'  FN. /F7'FGFF )0( /GNF ('7/. /FN? 0'.7/ N77N.G
/7'7/F'  /'Fg'H 7NG6F' FGNG  7'6FF' /77'GG 7N>.GNF/.F' :NF'.F' HH/.F' FG GF0 /6.NH � 

 

 

 

 

G  /'?.䐣0 'ل'./F' 0gG'?G 

g /G'?F' //7F'. /FF?.GF' /G7?GF' f2øfø 

f ' /&N.F' /NF/.F' /N.7.F'H /N77/GF f2÷ff 

f  H'7Fg'H /N?'G..g' 0'7N/'.F' f2fg÷ 

f FGG NF/.F' 7'6FF' /7'GG f2øgg 

G  /'?.䐣0 'ل'./F' 0gG'?G 

g 'GNF' HN7NF'H 'N.NFNFG.F' G'/..7' f2øff 

f /NGNF7F' 0'7N>.F' f2÷ø۹ 

f  ''G6F'N?'F77g' FGG f2øg÷ 
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( HH/.f) 
 /'Fg'H 7NG6F' FG /7'7/F' /FN? 0'.7/ N77N.G FN. H7GFF /N&'7/g' 'G.Fg/H )0( /GNFNG  /77'GG

 7'6FF'NF/.F' 

7N>.GF' ?NFF' //?F' 
 77N.GF'
N.'7/F' 

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

 /GNF
)0( 

 ON.7G
/Fg/F' 

 //7F'. /FF?.GF' /G7?GF'
/G'?F' 

7G0 68 15.75 3.09 
3.782 0.001 

/F'O 32 18.00 1.92 

 /N.7.F'H /N77/GF' /&N.F'
/NF/.F' 

7G0 68 13.97 3.77 
3.119 0.01 

O/F' 32 16.13 2.93 

 /N?'G..g' 0'7N/'.F'
H'7Fg'H 

7G0 68 13.74 2.86 
2.038 0.05 

/F'O 32 15.00 2.97 

 7'6FF' /7'GGNF/.F' FGG 
7G0 68 43.46 7.93 

3.52 0.01 
N/F' 32 49.13 6.46 

 

 0'.7/ FN. 'N&'7/' /Fg/ 0'0 HH7G /.N. GF' F.'7F' HH/.F' .&'.F .F/N77N.G ? /FN

 /'Fg'H 7NG6F' FG /7'7/F'NG  7'6FF' /77'GGNF/.F' ./'Fg' /F'7F 

 
 
 
 

 

( GF7 FG6fH7GF' ) /'Fg'H 7NG6F' FN. HNG  7'6FF'NF/.F' 
ö.  7'6FF' /77'GG NG O 'N&'7/' /F'/ HH7G /.N.NF/.F' G7F' 7N>.GF '?.. /7'7/F' /FN? O/F 

N7'7/F' 
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      //'.F' G/..7'H' ( 7'...'One Way ANOVA /6NNH � /N67GF' G6G //7 FG FF/.FF )

( 7'...' .&'.F NF'.F' HH/.F'One Way ANOVA>.GFF �) FF.7GF' 7NN7'7/F' G7F' 7N>.GF'H � 

?.'.F'  7'6FF' /77'GGNF/.F' . 
 

( GF7 HH/.f) 
 7'6FF' /77'GG /NG7NF' 0'F'N.F'NF/.F' N7'7/F' G7F' 7N>.GF '?.. 

 

7N>.GF' G7F' //?F' N.'7/F' 77N.GF' P7'N?GF' G'7/Fg' 

/G'?F' //7F'. /FF?.GF' /G7?GF' 

PNF'/ HH' 29 17.52 3.03 

'/PNF'/ NF 28 16.00 3.24 

PNF'/ /F'/ 43 16.07 2.58 

Total 100 16.47 2.96 

/NF/.F' /N.7.F'H /N77/GF' /&N.F' 

PNF'/ HH' 29 16.41 3.17 

PNF'/ NF'/ 28 13.75 3.34 

PNF'/ /F'/ 43 14.07 3.81 

Total 100 14.66 3.65 

H'7Fg'H /N?'G..g' 0'7N/'.F' 

PNF'/ HH' 29 15.90 3.26 

PNF'/ NF'/ 28 13.46 2.85 

PNF'/ /F'/ 43 13.40 2.26 

Total 100 14.14 2.94 

 7'6FF' /7'GGNF/.F' FGG 

PNF'/ HH' 29 49.83 8.88 

PNF'/ NF'/ 28 43.21 7.50 

PNF'/ /F'/ 43 43.53 6.22 

Total 100 45.27 7.92 

 

GF' 0'G'7/Fg'H 0'77N.GF' F.'7F' HH/.F' /6NN /7'7/F' /FN?F /N7'N?NG  7'6FF' /77'GG'NF/.F 

N7'7/F' G7F' 7N>.GF '?.. . 
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( GF7 HH/.f) 

( P/'/䐣ل' FN'..F' FNF/. .&'.FOne Way ANOVAHH7GF' /Fg/F ) NG  7'6FF' /77'GGNF/.F'  7N>.GF '?..
N7'7/F' G7F' 

7N>.GF' G7F' 
 ?NG.G
0'?.7GF' 

 0'.7/
/N7/F' 

 77N.G
0'?.7GF' 

 /GNF
G '/Fg/F 

 /FF?.GF' /G7?GF'
/G'?F' //7F'. 

 FN.
0'?NG.GF' 44.88 2.00 22.44 

2.65 0.075  F.'/
0'?NG.GF' 820.03 97.00 8.45 

?NG.GF' 864.91 99.00  

 /N77/GF' /&N.F'
/NF/.F' /N.7.F'H 

 FN.
0'?NG.GF' 127.36 2.00 63.68 

5.18 0.007  F.'/
0'?NG.GF' 1193.08 97.00 12.30 

?NG.GF' 1320.44 99.00  

 /N?'G..g' 0'7N/'.F'
H'7Fg'H 

 FN.
0'?NG.GF' 126.11 2.00 63.05 

8.38 0.000  F.'/
0'?NG.GF' 729.93 97.00 7.53 

?NG.GF' 856.04 99.00  

 7'6FF' /77'GG
NF/.F' FGG 

 FN.
0'?NG.GF' 850.16 2.00 425.08 

7.70 0.001  F.'/
0'?NG.GF' 5353.55 97.00 55.19 

?NG.GF' 6203.71 99.00  
 

 'N&'7/' /Fg/ 0'0 HH7G /.N. GF' F.'7F' HH/.F' .&'.F .F/NG OF/.F' 7'6FF' /77'GG 

N7'7/F' G7F' 7N>.GF '?.. NG  H'7Fg'H /N?'G..g' 0'7N/'.F'H /NF/.F' /N.7.F'H /N77/GF' /&N.F'      

 . FGG OF/.F' 7'6FF' /77'GGH //7F'. /FF?.GF' /G7?GF' NG /7'7/F' /FN? FN. HH7G /.NN g 'GFN.

N7'7/F' G7FF 'FGH /G'?F' . 

 0'77N.GF' FN. HH7GF' /N//. F.' FG ///?.G /N/?. 0'F7'FG ''7.'H HH7GF' 0'G'..' FG FF/.FFH

 7'...' G'/..7' G. /FG N7'7/F' //g/F' GNG7F' NG(LSD test) F'.F' HH/.F' .&'.FH .GF0 FN.. N 
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( HH/.g) 

 (7'...' .&'.F(LSD test  FN.//g/F' /N7'7/F' GNG7F' NG 7N>.GF /.7FF'. /77'GG  OF/.F' 7'6FF' 
 

7N>.GF' G7F' N.'7/F' 77N.GF' 
F'NF'/  
 PNF'/ 

F'/F'/ 
 PNF'/ 

/G'?F' //7F'. /FF?.GF' /G7?GF' 

g'PNF'/ HH 17.52 1.52* 1.45* 

F'PNF'/ NF'/ 16  0.07 

F'PNF'/ /F'/ 16.07   

/NF/.F' /N.7.F'H /N77/GF' /&N.F' 

g'PNF'/ HH 16.41 2.66** 2.34** 

PNF'/ NF'/ 13.75  0.32 

PNF'/ /F'/ 14.07   

H'7Fg'H /N?'G..g' 0'7N/'.F' 

g'PNF'/ HH 15.9 2.44** 2.5** 

F'PNF'/ NF'/ 13.46  -0.06 

F'PNF'/ /F'/ 13.4   

 /7'GGFGG OF/.F' 7'6FF' 

g'PNF'/ HH 49.83 6.3** 6.62** 

F'PNF'/ NF'/ 43.21  0.32 

F'PNF'/ /F'/ 43.53   
 

 ( ، 1015تدل ?Fى وجود فروق داFة إحصائNا ?ند مس.وى )*       
  (1011** تدل ?Fى وجود فروق داFة إحصائNا ?ند مس.وى )      

 
: NFN 'G F.'7F' HH/.F' FG /6.N 

g. G /.N. PNF'/F' HHg' G7F' FN. HH7NF'/F'H  G/'?.'H OF/.F' 7'6FF' /77'GG NG PNF'/F'

PNF'/F' HHg' G7F' /F'7F . 

ö.  G/'?.'H OF/.F' 7'6FF' /77'GG NG PNF'/F' /F'/F'H PNF'/F' HHg' G7F' FN. HH7G /.N.

PNF'/F' HHg' G7F' /F'7F . 
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ö.  G7F' FN. HH7G /.N. gNF'/F' ' /F'/F'H PNF'/F' OF/.F' 7'6FF' /77'GG NG PNF'/F

G/'?.'H.  

6( GF7 FGfOF/.F' 7'6FF' NG /N7'7/F' GNG7F' FN. HH7GF' ) 
 

 
 
 
 
 
 
 
 

 
 

ö.  /'Fg'H 7NG6F' FN. /N&'7/' /F'/ HH7G /.N.NG N?'F77g' ''G6F' G'/..7'    

//'.F' G'F 87GF' //7 FG FF/.FFH'  FN. /F7'FGFF )0( /GNF ('7/.N77N.G 

 0'.7/ /'Fg'H 7NG6F' FG /7'7/F' /FN?NG  7N>.GN?'F77g' ''G6F' G'/..7'  �

:NF'.F' HH/.F' FG GF0 /6.NH 

( HH/.f ) 
/'Fg'H 7NG6F' N77N.G FN. H7GFF /N&'7/g' 'G.Fg/H )0( /GNF NG N?'F77g' ''G6F' G'/..7' 

 

7N>.GF' ?NFF' //?F' 
 77N.GF'
N.'7/F' 

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

 /GNF
)0( 

 ON.7G
/Fg/F' 

 HN7NF'H 'N.NFNFG.F' G'/..7'
'GNF' 

7G0 68 15.51 3.27 
1.98 0.05 

N/F' 32 16.81 2.55 

 ''G6F'H /NGNF7F' 0'7N>.F'
P&.F.F' N?'F77g' 

7G0 68 14.10 3.07 
3.55 0.001 

N/F' 32 16.44 3.06 

FGG N?'F77g' ''G6F' 
7G0 68 29.62 5.59 

3.14 0.01 
N/F' 32 33.25 4.92 
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 0'.7/ FN. 'N&'7/' /Fg/ 0'0 HH7G /.N. GF' F.'7F' HH/.F' .&'.F .F/77N.GN 

 /'Fg'H 7NG6F' FG /7'7/F' /FN?NG /'Fg' /F'7F N?'F77g' ''G6F' G'/..7'. 

 
( GF7 FG6gN?'F77g' ''G6F' G'/..7' NG /'Fg'H 7NG6F' FN. HH7GF' ) 

 
 
 
 
 
 
 
 
 
 
 

4- F'/ HH7G /.N. 7N>.GF '?.. /7'7/F' /FN? O/F N?'F77g' ''G6F' G'/..7' NG O 'N&'7/' /

N7'7/F' G7F' . 

      //'.F' G/..7'H' ( 7'...'One Way ANOVA /6NNH � /N67GF' G6G //7 FG FF/.FF )

( 7'...' .&'.F NF'.F' HH/.F'One Way ANOVA FF.7GF' 7N>.GFF �)N7'7/F' G7F' 7N>.GF'H � 

 ?.'.F'.7'N?'F77g' ''G6F' G'/. . 
( GF7 HH/.÷) 

N?'F77g' ''G6F' G'/..7' /NG7NF' 0'F'N.F' N7'7/F' G7F' 7N>.GF '?.. 
 

7N>.GF' G7F' //?F' 
 77N.GF'

N.'7/F' 

 G'7/Fg'

P7'N?GF' 

'GNF' HN7NF'H 'N.NFNFG.F' G'/..7' 

g'PNF'/ HH 29 17.10 3.24 

F'PNF'/ NF'/ 28 15.29 3.57 

F'/F'/ PNF'/ 43 15.56 2.47 

Total 100 15.93 3.10 

g'PNF'/ HH 29 16.34 3.53 

15.5116.81
14.1

16.44

29.62
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 N?'F77g' ''G6F'H /NGNF7F' 0'7N>.F'

P&.F.F' 

F'PNF'/ NF'/ 28 13.54 3.00 

F'PNF'/ /F'/ 43 14.70 2.82 

Total 100 14.85 3.24 

FGG N?'F77g' ''G6F' 

g'PNF'/ HH 29 33.45 6.45 

F'F'/ NF'/PN 28 28.82 5.84 

F'PNF'/ /F'/ 43 30.26 4.15 

Total 100 30.78 5.63 

 
 /7'7/F' /FN?F /N7'N?GF' 0'G'7/Fg'H 0'77N.GF' F.'7F' HH/.F' /6NNNG ..7' G'/

''G6F' N7'7/F' G7F' 7N>.GF '?.. N?'F77g' . 
( GF7 HH/.ø) 

( P/'/䐣ل' FN'..F' FNF/. .&'.FOne Way ANOVA' /Fg/F )HH7GF GN  7N>.GF '?.. OF/.F' 7'6FF' /77'GG
N7'7/F' G7F' 

 7N>.GF' /G7F' 
 ?NG.G

0'?.7GF' 

 0'.7/

/N7/F' 

 77N.G

0'?.7GF' 

 /GNF

G 
/Fg/F' 

 'N.NFNFG.F' G'/..7'

'GNF' HN7NF'H 

0'?NG.GF' FN. 57.50 2.00 28.75 
3.12 

 

 

0.049 

 

 

0'?NG.GF' F.'/ 895.01 97.00 9.23 

?NG.GF' 952.51 99.00  

 /NGNF7F' 0'7N>.F'

 N?'F77g' ''G6F'H
P&.F.F' 

0'?NG.GF' FN. 114.16 2.00 57.08 
5.98 

 

 

0.004 

 

 

0'?NG.GF' F.'/ 926.59 97.00 9.55 

?NG.GF' 1040.75 99.00  

 N?'F77g' ''G6F'

FGG 

0'?NG.GF' FN. 325.69 2.00 162.85 

5.63 0.005 0'?NG.GF' F.'/ 2807.47 97.00 28.94 

?NG.GF' 3133.16 99.00  
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 'N&'7/' /Fg/ 0'0 HH7G /.N. GF' F.'7F' HH/.F' .&'.F .F/NG  N?'F77g' ''G6F'

 G/'?.'HN7'7/F' G7F' 7N>.GF '?..  ///?.G /N/?. 0'F7'FG ''7.'H HH7GF' 0'G'..' FG FF/.FFH

NG7F' NG 0'77N.GF' FN. HH7GF' /N//. F.' FG 7'...' G'/..7' G. /FG N7'7/F' //g/F' G(LSD 

test)  .GF0 FN.. NF'.F' HH/.F' .&'.FH 
 
( HH/.۹) 

7'...' .&'.F( (LSD test  FN.//g/F' /N7'7/F' GNG7F' NG 7N>.GF /.7FF'. N?'F77g' ''G6F' G'/..7' 
 

7N>.GF' G7F' 
 77N.GF'
N.'7/F' 

F'NF'/ 
PNF'/ 

F'/F'/ 
PNF'/ 

G.F' G'/..7''GNF' HN7NF'H 'N.NFNF 

g'PNF'/ HH 17.10 *1.81 *1.54 

F'PNF'/ NF'/ 15.29  0.27 

F'/F'/ PNF'/ 15.56   

 N?'F77g' ''G6F'H /NGNF7F' 0'7N>.F'

P&.F.F' 

g'PNF'/ HH 16.34 **2.8 *1.64 

F'NF'/ PNF'/ 13.54  1.16 

F'PNF'/ /F'/ 14.70   

FGG N?'F77g' ''G6F' 

g'/ HHPNF' 33.45 **4.63 **3.19 

F'PNF'/ NF'/ 28.82  1.44 

F'PNF'/ /F'/ 30.26   
 

 ( ، 1015تدل ?Fى وجود فروق داFة إحصائNا ?ند مس.وى ) *     

 (1011** تدل ?Fى وجود فروق داFة إحصائNا ?ند مس.وى )          

'G F.'7F' HH/.F' FG /6.N : NFN 

4. '/F' HHg' G7F' FN. HH7G /.N. PNFNF'/F'H  N?'F77g' ''G6F' G'/..7' NG PNF'/F'

PNF'/F' HHg' G7F' /F'7F G/'?.'H . 

g.  N?'F77g' ''G6F' G'/..7' NG PNF'/F' /F'/F'H PNF'/F' HHg' G7F' FN. HH7G /.N.

PNF'/F' HHg' G7F' /F'7F G/'?.'H . 
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f.  G7F' FN. HH7G /.N. gNF'/F' /..7' NG PNF'/F' /F'/F'H PNF'/F'7g' ''G6F' G' N?'F7

G/'?.'H . 

6( GF7 FGf NG /N7'7/F' GNG7F' FN. HH7GF' )N?'F77g' ''G6F' G'/..7' 

 
 

f. NF/.F' 7'6FF' /77'GGH N?'F77g' ''G6F' FN. O 'N&'7/' /F'/ /N7'..7' /Fg? /.N. . 
//'.F' G'F 87GF' //7 FG FF/.FFH'  FN. 7'..7g' FG'?G ('7/.GH N?'F77g' ''G6F'G /77'

 NF/.F' 7'6FF'//'.F' G'F /FFH /7'7/F' /FN? O/FH' . HN77N. 7'..7' FG'?G ('7/. 

( HH/.gf) 
N?'F77g' ''G6F' FN. 0'7'..7g' 0gG'?G /77'GGH /7'7/F' /FN? O/F NF/.F' 7'6FF' 

 7N>.GF' 
 /FF?.GF' /G7?GF'

/G'?F' //7F'. 

 /N77/GF' /&N.F'
/NF/.F' /N.7.F'H 

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

H'7Fg'H 

 7'6FF' /7'GG
FGG OF/.F' 

 'N.NFNFG.F' G'/..7'

'GNF' HN7NF'H 
**632. **518. **506. **663. 

 /NGNF7F' 0'7N>.F'
 N?'F77g' ''G6F'H

P&.F.F' 

**493. **665. **540. **692. 

FGG N?'F77g' ''G6F' **633. **669. **591. **764. 

Fى وجود فروق داF? تدل **( ا ?ند مس.وىN1011ة إحصائ) 

17.1
15.2915.5616.34

13.5414.7
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 FN. 7'..7g' FG'?G /GNF .>F. GF' F.'7F' HH/.F' FG /6.N 7'6FF' /77'GGH N?'F77g' ''G6F'

 OF/.F'( PH'7.ö٫gf4( ON.7G /F? 'N&'7/' H'/ 7'..7' NGH  )ö٫ög /Fg? /N.H OF? H/N '6GH �  )

 FN. /N/77 /N7'..7'F' 7'6FF' /77'GGH N?'F77g' ''G6F' NF/. �/7'7/F' /FN? O/FFg? /.NN GF6G 0'

 /N&'7/' /F'/ /N7'..7'( ON.7G /F?ö٫ögOF/.F' 7'6FF' /77'GG /'?.'H N?'F77g' ''G6F' /'?.' FN.   ).  

g. /7'7/F' /FN? O/F OF/.F' 7'6FF' /77'GG. 'N&'7/' H'/ '.F. N?'F77g' ''G6F' '.F.N g 7'...

 OFHg' /N67GF' //7.  

( HH/.gg) 
 N?'F77g' ''G6F' Hg. FG OF/.F' 7'6FF' /77'GG '.F. /G7?GF N7'NFF' 7N7.F' 7'//Fg' FNF/. G'/..7' 

 

0'7N>.GF' 
 

 FG'?G
  7'..7g'

//?.GF'R 

 FG'?G
 /N//.F'

R² 
/GNF 
"G" 

 /Fg/
00NGFF' 

 FG'?G
 7'//Fg'
N&6.F' 

B 

 /GNF
"0" /Fg/F'  /GNF

..'/F' 
 /.7F

/GG'7GF' 

 ''G6F'
F77g'N?' ö٫gf4 ö٫gg4 137.53 0.001 g٫ögg 11.72 0.001 gö٫gg gg٫4% 

 

( HH/. FG /6.Ngg :H' ) 

  /GNF F  /N67GF' //7 OF? H/N 'GG 'N&'7/' /F'/ 00NGFF' /Fg/F 

  /N//.F' FG'?G /GNFö,gg4  7'6FF' /77'GG. '.F.N N?'F77g' ''G6F' H' OF' /GNFF' G6G 7N6.H

 /.7F. OF/.F'gg٫4%%  

 GNF N&6.F' 7'//Fg' FG'?G /g٫ögg  7'..7' /N.H NF?. /F'/ /N77 /GNF OGHP/77  FN.

 NF'.F'G 7'//Fg' /F/'?G />'N7 FGGNH FN7N>.GF': 

    =OF/.F' 7'6FF' /77'GGgö٫gg +g٫ögg  ''G6F'. N?'F77g' 

 /G.'.F' 
>F /7'7/F' G6G 7GN. �N?'F77g' ''G6FF /N7'7g' (/'.GF' OF' 'O/'F.7'..g /.F'/ /7 0'G'

 0'NFF.F' G'6G.7' G. �/F.'7F' /'/.g' OF' 'O/'F.7' ./NF/.F' /N.7.F' NG N?'F77g' ''G6F' G'/..7'

 OF? /F.7GF'PE  7>FF' G.N GF �)/N.7?F' /NN>FF' /.G7.F'H FNG?F' GF?.F'H NFf' GF?.F' F/G( طFG
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 .NF'7' FN.7. NGPE  0'7..7' F/G( O7.g' 0'NFF.F' ?G �/NFf' 0'F'N.F' /.F'?GH �0'F'N.F'

 0'NFF.F' FG /N/?F' .G/ Hg. FG G6NGF. G.N N?'F77g' ''G6F' H' OF' 7>FF'.H .)7.NN.GGF' /N(7H

-  ///'H /NFF. 7NFH-  7.NN.GGF' /N(7H /NFf' 0'F'N.F' /.F'?GH 0'F'N.F' 0'7..7' H' HNFF' FGGNG

F'H NFf' GF?.F' Hg. FG 'G6NGF. G.N .FNG?F' GF?. 

 FG FG FG //'G.7g' /NGNG NG //.F' /F? 'OFGGG ' OG/F. 7/Gg' (7'F.F' HNGN7 �GF0 ?GH

 NG 0'NFF.F' G6GPE ''G6F' G'/..7' F? /G'? //GF /7'7/F' G6G 7GN. �GF0 OF? /Hg? .

 NG N?'F77g'PE.7GF' 0'7'7/FF ////G FN.7. H77F OgN7G. 7/G' 'OG'6G.7' G7.N 'GG �F ./NF.

 ''G6F' 7NGN.H �/77.GF' /NF/.F' /N.7.F'H N?'F77g' ''G6F' HN7G FG F7G FG �7.& OF?G.

 /7'6.7'H N?'F77g' ''G6F'H �GF?.GF'H N?'F77g' ''G6F' GNNF.H �/G7?GF'H N?'F77g'

NG /FF.7G /7'7/ /.7. H' FGGN /NF.F.7GF' /NF/.F' /N.7.F' GF?G 7'H/'H �/7..F'H �GF?.GF' 

 NG N?'F77g' ''G6FF ////G G'/..7' H77 ./7.F' /7'7/F' G6G Hg ' O7>F �' O7N.' .F.F.7GF'

PE .FN.7.F' /NF'?G FG NGG FF/. G'FG FGN GF � 

 /F? /N.N7..F' FF/.F' .&'.F ?G N?'F77g' ''G6F' 0'NG87'N. F.'7.. g /F �GF6FH

?F' 'GFN.7.H 'G.''GG. /.F'7GF' FGGN gH �'GFN.7.77g' ''G6F' 7NN7. G. '0' .?7'F FG6. NFG N?'F

 NG GG'/..7' FGGN P6F'PE  N?'F77g' ''G6F' /''GG FG FF/.F' FGGNG �F.F.7GF' NG 'ONF?G

 FFF /F7'FGF' 0'7'7/F' Hg. FG /NGF?H /N?N6NG 7/G' FG6. G.NFG?HPE  ''G6F' G'/..7' ?G

.GFH/.H N?'F77g' 

0'/7.FGF'H 0'.'.F.7g' 
?N 7..PE  NG 'N.NFNFG.F' G'/..7' P/&N H' FGGN ./FG'6F' /N76.F' /NGF.F' FG ' OGGG ' O'6.

 0'7NN>.F'H /NF/.F' /N.7.F' G'7/' 6N6?.H �'ON7>F NGNF?.F' ON./GF' ''7/' OF' //N//F' /NF/.F' /N.7.F'

7.F' /FGNG //'?'H �/NFG? 0'7N/'. 'GF HNGNH �/N/NFF.F' /NGNF?.F' 00'GFF' NGF/.F' /N. 6N6?.H /N

 /NF/.F' /N.7.FF HNGN7 �7'7G.F'H 7N7.F'H GNF?.F' 00NGF /?N.7 .F'. OF' .7G.7GF' 7NN7.F'

./6'N7F' NG N?'F77g' ''G6F' FN.7. ..7. 'OF'76' 7/G' F.F.7G 
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 77GF' NG 7>FF' OgH' P7H76F' FG �N?'F77g' ''G6FF FNF/ GGG OF? HN7/FF

'G.F.. N.F' 0'N//.F'H  NGF?F' 7'G..gF NGNG'FN/F' 7H/F'H /G'?F' /77&GF' OF' 'N.NFNFG.F'

 0'7'G..g Og/'? ' O.'.F HNGN H' N?'F77g' ''G6FF FGGN g .N.NFNFG.F'HPE  �.7/G //N//F'

 ''G6F' /FG'?G.H .H'N.F'H /FG'6F' /N76.F' 0'7/FF' FG //F?G /?NG.G ' O6N' HNGN H' ..N F.

'6G OF? N?'F77g'  FG6. G.GNF 7G?NH /7/FF'H P76.F' N?'/.g' 7NGG.F' 86?N GF'G �N/FF'

.FNFN/N' NFN.FF /N//F' N7/FGF' 7N7.F' OF? G6 g. 7/&N7 0'NFF.F' G6G FN.7. H' .'8H7. 7/G' 

 NG N?'F77g' ''G6F' OF' /.'/F' ''7H /N7N&7 ('.7' //g/ G'FGPE 7G.GF' G6FF' /?N GF �OgH' .

' NG ///N �''N6g' .F7.F'H N6'7.Gg' ?F'NF'H 86?GF' ?F'NF' F/G 0'NFF. 7N7. ?G .طFG .?FGF

 OF? /F.'7F' /NNFF' /F'8' .G.PE 'GFH/N7N N.F' /NF/.F' /N.7.F' 7H7/ 7N6/ Hf' (g7FF FGGN .

//N .(g7F' GF?. ''/' FN7/.F 77.GF' GNF?.F'H P/7GF' GF?.F' FNF/. FGGN �'ONF'/ ./NNF HH// 

 0'FNF?.F' G/FNH 0'F'N.F' ?G.NH �/N'>FF H'?G FG6. .F'7 FGF /N6'N7F' /7/FF' N?'F77g' ''G6F'

 /?NF.G /NGNF?. 0'H/' N?'F77g' ''G6F' 7GNN �'O/F'/ ..&'.FF' F6G' FNF/.F NF?GF' .FNF' NG

 7NN7. P7H76F' FG �NF'.F'.H .GF?.FF GG.N?G'/ OF? 8'G/F'H (g7F' G'G.G' (6.F6FH 0'G/. 7

.GF?.F' ''/' NG /..'FF' 0'FN7/.F' F? '67F'. /6.'7g'H HNGF?.GF' 7?6N /N/. N?'F77g' ''G6F' 

 7N.F. G.NPE  /?'7N .NGNF?.F' FG?F'H GF?GF'H GF?.GF' /N/ FG N?'F77g' ''G6F' OF? G&'FF'

N7.F'H 0'N7'7g' FNF/.H 0'F'N.F' ?G. OF? FNGF?.GF' N?'F77g' ''G6F'GGFGGN 'GG �7  FG

 NGH /N6'7.Gg'H /NFG?F' (7'..F'H ON.7GF' /NF'? /NF/.F' /76Fg' NG .FNF' FG /N6GF' ''6F

 FG FNGF?GFF 7'7FF' ?F7 /NFG? N?'F77g' ''G6F' G?/N .FNGF?.GF'H FNGF?GF' FN. 0g?'G.F'

GN/F.H FNGF?GFF NF?GF' .FNF' NG N7'7/F' F7GF' /F'/ F? @g.g' Hg. F /?NF.G F&'/. FG'6G

 ''G6F' /?'7N �' O7N.'H .GF?.F' /7'/'H GNNF.F' NG H'?G FG6. FNGF?GF' /?'7N GF' 'GG .FNGF?.GF'

 �P7'/g' FG?F' NG GFN6FN P6F' .FNF' FNFF.H /''GG. GG./?'7G Hg. FG FNGF?GF' N?'F77g'

.F' //N. FN7/. NG .FNF' FG /N6GF' 7'G/.7' OF? GG/?'7N 'GG.GF?.F'H 7N7/ 

 NG N?'F77g' ''G6F' G'/..7' H'PE  0'NFF. 6?. طFG 7'..?g' NG 6.'N /7'7/F' G6G NG G/FGF'

 NG 'GG'/..7' FGGN N.F' N?'F77g' ''G6F'PE 0'&G 7NN7. P7H76F' FG NF'.F'.H �PE 
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/GF' FN.7 OF?( /7'7/F' G6G NG /G/..7GF' 7N> N?'F77g' ''G6F' 0'NFF. G'/..7'.H' 0'G7/G �

 G6G Hg ' O7>F �GF0 OF' /G'6g'. .)//H//G /7G'6F'H .)/76FF' /6G.g'H �0'NFG?F' G?/H �//.F'

 FGF NGGF' FF/.FF ''7.' G'FG FGN GF �N?'F77g' ''G6FF ////G FN.7. H77 .G/F /7'7/F'

.G N?'F77g' ''G6F' 0'NG87'N. .F'G '0' 'GG FF/.F' P7H76F' FG �GF6F .FN.7. ?G /FG'N

 N?'F77g' ''G6F' 7NN7. /?. �H'/GF' FN.7 OF? .'ONFG? 'GFN.7. /F? /N.N7..F' FF/.F' .&'.F

FF' OF? F.7GF'PE //7F' FG FF/.F'H /NGG 0'F7'FG ''7.g /N.N7.. 0'7'7/ OF' /.'/ G'FG �

FFF /F7'FGF' 0'7'7/F' Hg. FGPE .N?'F77g' ''G6F' G/..7N g P6F' P/NFF.F' 

NG HH'F.. /7'7/F' G6G H' OF' /7'6g' 7/.. �/7'N7F'H /77'GGF' OF? 'F.7'7/ 7'/&. FF?.N 'G

 ./'N/F' 0g'.G ?NG. OF? 7/&. N?'F77g' ''G6F' NG 0'7'G..g' H' NGH /NGGg' >F'. 'O?N6NG

 �P/'GF' GNF?.F' 'N.NFNFG. NG N?'F77g' ''G6F' 0'FN.7. /NGG' OF? 'N6F' 'F.7'7/ طF7.. O''F

 /NGNF?. 0g'.G OF? /NF/.F' /N.7.F' OF? N?'F77g' ''G6F' 7'/& F.7F. /F ./F.'7F' /'/.g' OF?

.7.G' FG6. GF0 G'6G.7' N>.FNH �O7.' 

?.'7GF' 
( GNG'7.' /G/G �H'GNF7öööö /N6'N7F' /N/Fg' F.'/ N?'F77g' ''G6F' FN.7. 0'.F7.G .)

 7NN7' /F.G �/N.7?F' 77G /N7NGG.. 7NN7' /?G'. �/N6'N7F' /N.7.F' HNFGH GNF?F- G /N.7.F' /NF

./N6'N7F' 

( �NF7/ H'7/' �/G/'öööö 7NN7.H N.7.NFF' ''/g' FN7/.. G.Fg?H N?'F77g' ''G6F' .)

 GNN7 NF. /F.G �/N?7F' H'G6 />G'/G. /6'N7F'H ('.6F' 0'N7N/G OF? FN.7.F'. NF'GF' ''/g'

 /NF/.F' /N.7.F' GNF?F./N6'N7F' /N.7.F' /NFG �GNN7 NF. /?G'. �/N6'N7F'H 

( FNG' /G/' /'G7 �/Hg/öög÷ 'FGH /N6'N7F' 0'/'/.g'. N?'F77g' ''G6F' FN.7. 0'.F7.G �)

 /FH/F' /N(7Föööö 'GF. /?G'. �/6'N7F' GNF?H /NF/.F' /N.7.FF /NGF?F' /F.GF' �- 7.F' /NFG /N.

.FNF.FF /N6'N7F' 
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 /NG/G �?N.7( FNF'7/ FN7/ .N.F /G/Gööög 0'FN.7. G'/..7' N/F FN.7/GF' 0'G'..' GNNF. .)

 �/6'N7F' HNFGH GNF?F /NGF?F' /F.GF' �/F7F' /7G /6'N7 NG N?'F77g' ''G6F'H N.NFNFG.NF'FF'

 H'NF/ /?G'.- .0'F.FF /N6'N7F' /N.7.F' /NFG 
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