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The Role of Digitizing the Health Sector on the Performance of Health
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‘ ABSTRACT: “

Key Words:

¢ Digitization of the
health sector

¢ Digital infrastructure

e Digital health services

e Administrative
support and digital
leadership

e Workers’ digital skills
and capabilities

e Information
integration and
connectivity

e Health workers’
performance

The study aimed to identify the role of healthcare sector
digitization, in its various dimensions, on the performance
of healthcare workers at Prince Muhammad bin Salman

Hospital in Aden governorate. The dimensions of
healthcare = sector  digitization  included:  digital
infrastructure, digital health services, administrative

support and digital leadership, workers’ digital capabilities
and skills, and informational integration and connectivity.
Meanwhile, the dimensions of healthcare workers’
performance were defined as: professional competence,
task performance/productivity, organizational
behavior/professional commitment, job satisfaction, and the
ability to use digital technology.

A structured questionnaire was designed and validated by
experts in the field to ensure its validity to assess the study’s
objectives. For the purpose of field data collection, the
study population consisted of all employees at Prince
Muhammad bin Salman Hospital in Aden. Whereas the
study sample was a random sample of the hospital’s staff,
totaling 200 participants.

The study employed both descriptive and analytical
approaches, and statistical analysis was conducted using the
Statistical Package for the Social Sciences (SPSS). The
study reached several findings, the most important of which
was that there is a statistically significant effect of the
dimensions of healthcare sector digitization on the
performance of healthcare workers at Prince Muhammed
bin Salman Hospital in Aden at a 5% significance level.

In light of the results, the study provided several
recommendations, the most notable of which are as follows:
the hospital should enhance information security and data
protection, so as to maintain the hospital’s status in the
hierarchical competitiveness in the health sector. It should
also train employees on cybersecurity principles related to
health data, implement two-factor authentication (2FA)
and establish daily backup plans for medical files.
Moreover, it should provide continuous training for
healthcare workers through semi-annual training programs
to ensure optimal use of digital systems. Also, it should offer
specialized training for senior employees to bridge digital
skills gaps. And finally, it should establish an internal
technical support center within the hospital to receive and
resolve technical issues promptly.
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The role of digital transformation in achieving institutional excellence in
Yemeni companies (A case study on the Yemeni Oil Company- Hadhramaut
Coast)
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ABSTRACT:

This study aimed to assess the level of digital
transformation and the level of institutional
excellence in addition to identifying their role at the
Yemeni Oil Company, Hadhramaut Coast. To
achieve these goals, the descriptive and analytical
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approach was used. The study population consisted of

Key Words all employees in the Company, (600) male and female
e Digital Transformation participants in total. The purposive sample was used
e Institutional Excellence as per the sample selection table by (Sekaran, 2006:
e Yemeni Oil Company 421). It included those operating the posts of
e Hadhramaut Coast (directors - deputy directors - department directors -

heads of department - specialists) reaching a total
number of (105) participants. The questionnaire was
used as a tool for data collection, while the statistical
program (SPSS) was used for data analysis. The most
important results include: the existence of a very
strong correlation between digital transformation in
its collective and independent dimensions, and
institutional excellence. Further, there exists an
impact of digital transformation in its collective and
independent dimensions in achieving institutional
excellence. Also, strategic planning was the most
influenced dimension in institutional excellence. The
most important recommendations include increasing
the company’s interest in digital transformation and
enhancing this practice to achieve maximum
organizational excellence.

daddis

lly ASalull feas JLosd adazd) dad) Compol 3 ¢ el psladll 39)3 LU e dgsy
(Josd) 23U a5 5aley Bl Badls 39387 a3 ) Sl pgde jp Slpshdl sda pas 3y
Slebiall Aol 85,0 Bl 3 4 BN Syt O] oSlanl) Blins b 5y (3o LSTI inty
Gl ol ad) 322 O LSBT0Vl llaal il 3 i wly iy o (3 281
&5 o e S st ol —elL Bl fY1 (3 pliand) Boadl e aadl 50k e
gl LG QLA S 85y bl A Slewgall ms 236 ALK 2a3) Slonslia)
glad axrly gl Boddh) Ololbdll Gl (39 2idl BllL Leidd SaY 580 Sty Slntie
e Bl ad s anh) a5 adey Yl 5 S Slgtane Jol Cllas 03 lad il
el Bl e WE Ous wsea> le daed) Ll 358 3 ) Jedl ol A4
N e T IS To FURE)

S P SUSUPA PSS

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Ayl alall oY

Ayt Ui 1

S SUT vgb I ¥ eV 5508 31517 a3 Jgmd) 287 a5 25Y) SlsYI O e w2 )1 Je
sodd Slaad) plad) 2y sadall faadl dzy (3 Bols (Gad i plixndl sl ) 334 8
o i BT ol plbdll s (3 ol Bai ot LalSIL B0l )l SBISGY) Izl Slab oz b
Pigir dlais bt

(2021:194 ) aalys coogl 3] w3} Jomd) 281 s G anlad) ol 4 ¢ SbYL
Josy izl ded) gid e dolis ) SlgaW pal e s ) a3 Jeodl & gl Bys,m
il SaST o & el Bnlin 59580} Slods @i ol o ¢ oS el By sy e
kel Shlen (3 0xt e 5,08 e W W ppdaladl 1T ks (3 a3l gl 95 (2020:427 casle)
el el U] o35 o )y Rl Sl SIS (3 2l Rl £l iy
LSSy gl Il (3 slpd) s asges )50 5y0 20 (1720 12022005 0i)) anlys conogl Lo
@ Logasy ple Sy wlatll @ 3 Jomdll Bas o) g sl pglas Jol e sl
Bd ) Sl gkt plewd] Slanglinl @By b BaY) 2 e sladll (S olesll
ol gl 5ol OF (Sunder & Antony,2018:45) aulys covogl (o & ald ST sy
o2y Al Glen Y1 (3 AL Jag (Bl Jlas) (3 sl ol o Batsindl 286l ladl s
Qs Y dsll dol) Jusdl dy sed o Janlly i) slsall 2> 30 Koo by
Jsb> i ASally o) Lo Cladly it wlois @i 3 gl U3y i) 30
el

-l dad) Baadl aad 58 LI B ey pde (3 BJU dnlll S s Y s
Sligins 3 Ry AL Sl 3 Lol 0 a3l Sl Slondlie Blel s mog Sseam
Y OVsled) e Bl Y L Anlal) e adey L omngl) foad)

Cogapa> ol o) Lidl 358 3 a3 )l o) (S3ten e 1

Sy ol i) i) 855 3 ol ol 3F Gyin Lo 2

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

15 ibse o e e Gkl sl padl 332 3 3 Jemd) e Lo i JgY) e I D!
W) Alen Y w6855 Sogana ol Aol Ladd)

COgopam folo daadl i) 305 (3 gl el 30 (3 el JSGA) s L1

Cogepa folo dial il 355 3 sl o) 522 (3 AmglsS B 2 90 L2
Cogapam ol dadl Lddl 855 (3 sl o) 22 3 2000 Sl 590 Lo 3

Cogpam ol duadl Ll 355 3 sl jad) 382 (3 nlie ¥l Lalasidl o> Lo 4

3N JsmI s Jsm aabll e Sbla] wllawsie o DUy dxg o iGW) e J1 J1g!
() Bkl Bastll Sl ) G Ssnan Jrle Gl Bl 53 3 gl ol
(Bedd ) Olgin ¢ b gl cand) ¢ odadl fashl ¢ anl

Ay P72

Sl L2112

Bos S SIS b (3 gl jadlly 03 ) Sl ) BLo) S e 2l 2 a1
Ll ol 3 anl ) ode il e Soliz Nl

i Y et @l G B SV e LS (3 Rabl) odd el 8Y) fres 2
Bk ST Lghamy

g a3l V) e ot U S eyl § 3295 oSl gl .3

Jiohos)) 42N 2.2

el i 3 B Jemdll g5 smy cadgls U1 gaoll Al e duhl) aleal 2831 56 1
Jl o e Baliza¥l p Slaadll S G Sleogdl e 3e pah 3] (il e o Uy pnngl
s dl eil) Jgoly cobunsll & sl ool ot

ks B S By e Sie Al ada 05T Sl plad) aull) 20 2

(g plaza¥) 83l ot ) o) e By B9 am L i) Lidl 3Sa) Al il wel 3

Ayl Sl shan Led 20531 Wagllacl

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Loyl Blial 3
:3Y 382 ) Ayl oda Sus
cgapa ol diad) Lad) 85 3 3 Jed st P
cgapa ol dpad) L2 5 3 g g e st P
b gndl L) 355 3 gl el i (3 a3 Jsmdl e lasl i g e ) Bl
1Y) i ) Y JgY) s )l Oubl e sy L ge
cDgapa el il badl 358 3 w3l Jedl s jlasl L
csapam ol Rredl Ldd A58 3 gl el g3 sl 2
cgapam ol el Lad) 375 (3 sl pedlly ol JSGA) jes el 3
(s ol Bl Ll B8 3 el adly Bemsl S Rl B 95 590 L) 4
g ol Brad) LA A5 (3 sl edly B2 )l 95 sl LS
(e ol daadl Ladl 358 (3 e sl pedly RN Jadesidl e Las) L6
Loyl Sl @ 4
(HO1) 5% & )1 dpz 41
iS55 3 el el 322 (3 w3 ) Jemidll O <0.05 stus s Slax] Vs g3 593 ds Y
Dogepam ol dzel Ladd)
A5V A A Ol AN e (8059
G e ) i (3 ekl Sl & <0.05 (sgre ks aslam] AV 55 95 drgY L
s el e ball as
i ool 332 (3 A oS ) 2l O €0.05 Sgtns s Wlax| VS 55 03 dreY 2
g el Gl Ll 4
S8 3 i edl 32 (3 B 3)lsell A <0.05 st i Alax] WY g3 493 A L3

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jons (15) sl ot W (dddasl! pslall O 1 A

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

G ool el 33 (3 Sl Y) sl O <0.05 s e iglax] NS 93 93 AxnY 4
Sogepam ol daal badd) 374
Loyl G palt #3501 .5
Lyl z358 (1) oy S

[ ol iial ] [ Jieaall i ]

\ 4 \ 4
~ p - p

ol Spa A Jatl
@l el - c B el -
Ao | (O S
Tasal) iy joadl) - CdLad agad) -
t o) i) ghadsl -
\ J \ J

[ (Aadd) ol g ¢ AT gl pacaal) ¢ oandaill (8 gall ¢ yard) ¢ (puiadl ) Auiila gl g Al ) il iiial) ]

WL Syl e slaaeb LUl slas) @ il
Ayl e .6
Al 0dd (e gt 8Y (ol madlly hosll el Bl Cotsina
sy Ayl a7
Boe ot adbgay Ubge (600) aasde JUly aned) Lol 350 @3 abald) mod e ) et 0655
Gl plsaal & (Lo (eed ) Bl e cple pde (U Gale pie) dylsYl Sl (3 anl
OYSem) Sl ) Jgdr et Al e e Sblaul (105) mjy @ 31 ¢hkail
1(95.296) sy tyghlal) al) o o) 2L Bl (100) Lin sl (4212006
Obldl o j3las 8

e o] pdas e anhll e

AoraTaN (e VOL..8 (15) ol - cigapuan - o) daala 0 e 4y s i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Ol paie )3y (el Y1 sl lgnarg 8 wleglall o duhdll ossl tigpidl st (1
o ) o8 el ARl ol dar e IS e ety sk dLaslal Wiy )
Al Bl g clyplly 8,50l alall D11y (S

el 3aiE (3 0pdlg alddy a3 Jomd) psghe wgd) Blaw ¥ iuhll cotsizal [idg¥ el (o
) Cobalal) (nilosll on e Ao Lomigy oW 3 darny it o) 35780 Bl §5Y1 3 il
Aol dalall 1ol Gy Lemiled Josil) (lehldy 318 o 20 SIS aps Lasd) as
Aoty 31579

Cronbach's ) #LssS Wl ai b plisal LUl o6 anhll ods (22Y Blaw¥l delie (ko 3,2k
1Y Jedl (3 LS wlanY) 2358 S Wl 3 (Alpha

Aualyld) Sl g L9 ST st it (1) Jguer

ol Elig,S Wi folas O,adl sas 9\

e 825 5 kel S

o ol .866 5 g S Aged] 2t

e 832 5 4y 51l

o ol .894 5 Yl ezl
NPS e S 946 20 o3 Jgod!
Mmoo 902 5 @3LA) el

o ol .865 5 Sl sead

o ol .857 5 Bt €A oo
Mo adspo LS 939 15 e igwe]
Mo s o LS 967 35 Blaad) Ol @ o2

At dulyll SPSS Jlar Yl flowd) mils 2 e sleas YU &Ll sls) : el
G (Ll ey Wlas| Agde ol 1S3 ol s 0 o (1) Joadt & ol s

e o2 (0.967) 0Lyl o8 (e #Lis S Wl s iy (0,946 — 0.825) oy comgly

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

a3 P e 3 o o 42Tl o) ) 32 G a8 Jgped y9
3 e 8,5y LAl a5o USE el sday Yla] Ol V) 8 ol e J45 11 e
]yl CBlaal
idla> Y dwlyll Cllul .10

islam Y LA ks b e il 8T s e Lgde sadl @ g oL W ¢
¢(SPSS el ) telar V1 psdall 2l Y1 ool pl s plasials il Glaal dagdad 2wl
1ol b G Gl ag 5 ST il e Jpnaml)
Bz oli ol old ¢ (Cronbach's Alpha ) sl oS WH falas .1
el of LYy Gled ¢(pearson's Correlation Coeflicient) Oswpy bl Joles .2
BV Vg SLad (Graedl Gual) e e 5 A1)
Al o RS Bl (KOM) gl — ple — 308 jLesl 3
Al e aflas Cros) ¢Jalidly a8l Codly o1 S L4
Ol Ohle e gle S e dahill de 3130 o)T bgie 138l ¢((Mean) glwd) w5
VOO P B P [ SO OV
oo b IS Gled el el die 530 61T L4 s e Condl ¢(g)Lall 214N L6
ALl a3 6T 3 caddl pog WS ) gl e 2 (S ) ol i olls
Lo dizll ae iy L)) Lo @l LY dailly bl JIaEN) fales 7
o3 Jsmdl & Olpad) o S el el el (3 Old) e el ((RP) i) Jolas .8
o3layfy
oo Al 311 (gl et ol tll ey Bg i) Aygine o) €3y Baad (T-test) JLast 9
(3) ax A am, Y
i) 3131 ) as G asla> Yl AV @ld Be )l HLas Y it Cnxea (T-test) jLasl .10

(o) miid 50

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

(sl padl il Sl ( olall agl) aall)

Al o) e 1 ol flad Gyl ol 8l il Sbyaal) (LSD) Ll 12

3.«:\)-0\ S9d> A1

eI ESRUESNCRENL

£2025-2024 2l S35 Aulyll ods i tiaell spadd L1

Dseae ol Al baad) aSs 2 KU sgud) 2

by 3 sn Hr cdd 3 colnie (105) caly aall & ol e Bl dne JxT &y caibsay
(2 T e ) T B ke T e IB )

Gadl i) A8 sl pad) 382 3 W30 Jemdl jes e Auhll oadl tie gkl sead) 4
Adld) Lty

FRR NCIWNU A

Slaaldl & il ol o 0B Jgodl ST :01gam (2024 (o5 Ty susludl) Lulys 1
05,31 — By 1 dmalr Bl Luslys Lot 43,3

G@,;,U il Cdezely ol Olealdl 3 cwnsll Sl 3 3 ) a8 e Ayl cdigad
o caaldl (3 doldlly 2o sl (3 513N e dsgag e Ayl —a 05 ¢ bl doogl
coalsy wlawl 163 L4 & 3] aliladl 2l 2a b plisanl OLae) g @y ciulald 31
Baalr (3 o5 5ol Jo a3 ol sl Y aslan] Y5 15 536 s OF 1 sladl (ol ) anl )
sbul e JfL; ST U (& adl = i and) = el dad) a3l Jamdl) sl Oy (B3
(3,2l 33LA)) sl e

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

La)339 dppodl Slmasih) 3 0B )1 Jgoed) Al 53 @1y 1Olgim (2024 (3hobasl) ity .2
3l — Az g1 Sledsel] Ok 305 e Aipdas dalys  comwgh) ool 3088
& o3 Jodl b Lady ) Slansll (3 3 Jsmd) 55 Ggtes pel Al Cdigaa
cida LS (Maall Loy choddh) B3gm SOV ksl 8o US) oo ¢ el sadl] B ) (Sl
e o U an)ull cuesely L 3 Jamdl ol gy aba M pdlly Sl dals )
AL 2zl Slatsll Ol 3575 dbge 0 desagt o Al mext 0SS bl o)
Blaw¥) Condsiizal A ggete o Gbge 49 0 558 darey Alste B dx T & ssanl Byl
Aol & Wlam] A5 g3y gl b sy ikl el ) auhl) coalsy sl
ool 3 g @ o) el el Sl Oy ASAN 3 gl ad GRE e ) e
s ) 3Ll 3 )l Lo oS B i
Slsihl G 3 Jpoed) dmglfnl 55 @By 10lgn (2023 (quwpay rlnas) Aulys 3
S = a1 Temais 3 bl ool A 3 Layg3s B3

Ol sl 3 o3 )] sl pad) 522 (3 o3 Jgmd) AmSlinl o5 dbme dnhall ods cidgua
o3 el e (3 RNl ol el SUASy RloS de 3 10aF A slas)
bl Ly salall Caoy Jo ash ol (ot dodl) medl Je anl ) codaze) aiady
A = alsa ol aebal a5k dnn gl dbge e Aoseg e Balll aazt 05T (s adledl
Gl 3 a3V il e Bbge 30 e 253K abpe aflsie e el ¢ ((ALFA PIPE)
Js=ll 08 Gl4] Fb Al OF il oal ] au )l cualsy i) 3557 GlawV) condsizal
el 3 e o) 33 (3 3
Buolys Adpaall Sladd-1 8392 Jo W30 Jgdl 39 ST 01 (2023 (JL-1g aubdl) dulys 4
asy¥ — Cé;f}!\ Syl et A

(loglall al (oliadl) eslal 33 Jedd 35V glnd) Sl &5 T B me Anl il bzl
3 Adpal) 4l 3l g calsan Y Asgn) Lalal 23 mall Slaad) 5392 (3 (R )l Sllasll 3)13)

AL e sde DV el o) mll o aahll dezel (331 (gl el

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90



https://www.google.com/search?sca_esv=334bdb2960993fde&sca_upv=1&sxsrf=ADLYWILfcToWiBcaq5o5yuGHczwZH9k8iw:1715684401351&q=%D9%85%D8%A4%D8%B3%D8%B3%D8%A9+ALFA+PIPE&sa=X&ved=2ahUKEwj-2ae6_oyGAxUs9gIHHQ83CKgQ7xYoAHoECAgQAQ

ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

A Wlpie Be 31 & (33) Y1 (Glndl Sl @ Daadl o sae p Bl maz2 OESS (ALY
Blan¥l Codsnl Olas duda 3 Al asgd ad) SV gl Shes e 201 e 150 20
Slatdl 535 slafy w30 Joodl slal Sl placal tatlad) ool (4 auldll coalsy canlild 3518
Lie Olaglall al By Sl alazaly (ddall Sl gbn axey Sl OF cayy adall
ol Oled aldsei)
ran =iy pid) sl (SE Jo B0 Jedl g gedas ST :OVgm (2023 (Oll) ulys L5

Uy ot bl Sals By i) )l SE 3 ) Jedl T ee 2l cdgaa
ST ) o3 el s i) ) ey I et IS0l e IS0 Logs e
aes) Bptall 25l SE il ly (03 ly Bl fends — b Sl ks — a3 Sl
Sz dypall Oy Bvall 3)ls (3 g3l pedl G ((Copdl — el 33 cly — L)
e 0y 0Ky Bl 55 ple Oy Crbalall o Auhll) mext 0S5 ¢ sl el e aul )
sl ple Olgs @ Gbgs (357) Ladie dapy Bflsie ane dal & (Judl ) e Ubse (4923)
s @3 T gy bl ol ) Al coalsy el BT Blan Yl ot bl 12
I SE & by S ISy s o3 sl OF il ) Sy o3l ) O a8l
kel Shluizal e o0 Je S o A e calalal) lallasy JULT gid IV e il
pad) Dl dalyd ol ol 3088 (8 & il 2516k 493 Olgam (2023 (salall) dulys .6
Oles — U bl dgleal!

Ll leall A0 Wl Ay sl el 3 3 Bl 3l o3 B Aull) Cdugaal
el e aadl LSy daldl oLl — el oludl — aad) w Al aasd) eslal sae S
Asleall 87201 (3 Cplolall e Byl ma 0S5 ¢ ol hosll gl e dnh ) odazel ¢ gl
Codsiol (ibge (200) o B3 8ie ASlsie e AT @ (bsa (320) asiey seS 2l
Slojld atlax] B> 93 plal 20 s il ool Q) 2l coalsy caal) 85l Bl
S iy punedl sslally ol e bl Oy (el ) B 3 20 0
o) i QUL (sl elsl et (3 B ST a Sl s i pllasy c(spealls

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Ols dmslr Ul daslyd  comwihl jood) 3 G i) 351500 3110V gems (2023 cormy) Al 7
Syl — sLaBYig 8,101 dds

5yla) sy (il (o M) L (e S el 32 (3 Bl 3l jes Bme Al digan)
b Al Siazsl (Lapdy dan sl s1al g (il eyl cCabsdlly LI e) dad) 5)f6l)
33Y) 2SOl analr (3 cbolally nibsdl n sie e a2 055 ¢ ol do gl gl
byl 350 Bl coasdal (Libgs 30 aldde Gy flpie dne ds ¢ LoVl
el id e Bad) 5l 5ls) olujld aslax| A5 935 lg) b dg 1l ol ) 2l
Fled il el pabadlly oyl (Jlad) e Vly Olaii Yl e colan)le Ofy ¢ enmngl
el 3y sV et (3 1S jes b O TS,
) Ol 6
Gda..J\ el Gadowy BMe ylasl dwd J) 33Ld) (Olge (Hussaini et al, 2023) dulys .1
L — Ly el ladl
1. Digital Leadership As A Correlate to Achieving Organizational

Excellence in Nigeria's Banking Sector.
s 3 3 iw‘ 3 M\ e eif e Al )l 3L W 2 )yl g
o Sesy by o o bl pa USS (endl Codl sl e aull cael
oF Bhaiie ULy 35y pdad Fais Lpons (3 S5l G o0 ksl ae dsT ¢ (Fidelity Bank PLC
oo ST el s sae B s Y WIS Ao Bl candsizal dbpems (3 eSleally o) b
oo 163 5 2,5 (1977) 01858 Sl Al 25 plsanl il wme Ol @ 23 ((50000)
Aolg) BMe gy il wal ] Aehad) caalsy il 31T Blan ) o) duhl) a2

cooed) adly 2a3 N B3l o Adlas] AV o3y

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

gl 3 30 Jgoudt o L oS 3151 Wb 019 (Rodrigues et al, 2023) dwlys 2
byl = el

2. Technology management has asignificant impact on digital

transformation in the banking sector.

3 ) sty Slglall LS5 e S 35 8 i) @yl s )l g
Sdaze) dbpdle 3 el pladll 3 3 el (3 530 W 0S8 W8 gy coleghall Ll 12
e Il @ (el pladll (3 bl e Behll mas 0SS odl oyl medll e aull
5L BlaaY) codsinl (ol sk J2 @ Oglan o)l i bss e 604 e 1S
Barr el Sl ol aal ) bl caalsy ¢ padl i) WU Sl plisaal s cil )
AN 3y oLl Jolsd) gl ek LBV ay ¢ 30 el & SF Ay Julss
oo BN (335 g Rt ) oall ) aalie 308 @ (3 Aelll ods gl (JlasYly
Bher 3 Sloglall LSS 12 3 cleldl b SlisYly Caibslly Slaglall LSS Jas 5
o)y o 3l plal 3y ¢ o3y

Bl pwmodh! 31 Ao Sloglall LrdsSS 150 Olgamy :0\gn (Kariuki, 2015) dwlys .3
Ly B ol g — LS G E5IK1 lauS-
3. Impact Of Information Technology on Organizational Performance:
Case of Population Services Kenya.
PS iy gl sbYL addley Slighll LadeSS plisianl Gt Ldd duhlll Cddgen)
P Al bes moa o Buhlll mai2 0SS dodl dod) mgll e an)ul sl (Kenya
(o9 rdos (3 Sloghall LSS Ogatsiiny U pibsll e e dsT @ (b (438) asue
ailax| AYs o3 Bul4] BMe spmg 1l wal ] Auhll coalsy i, ald 51518 L2V s
Sloghall LorgdgiSG plisezal slrg ¢ gl e3Vly SV Gy Sloghall LorgdgiSS plasinal o
Y sl e 3 e gte Gy (WLl — UL delg — Slaally 562 Y1) ool oYLVl

S e dmpls (R 0o — Sllaall — QW Y1) oalal el

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

sl (g 2t U
: sod ) Sy

 sod ) gl psgie Y

5T Lo iaae 15 Sl r o)) Ul ppgie Sy 0Ll sl
Egite bl Jo15 faally xSl aiy by chacacd) U (3 Gras poi Bkes 52 1 031 gl
(26 :202525188) Adlsy donl il BIal 3udmed 23 ) Lor oS at
Vs mey bl Gl e i) ) ol dhasly ol degez 1 B Jgud)
(Abugabel,2023: 173) 6@)\ ds=l bels Cavy o G5 doy
3 2 b Uy (Ll 3 ) Sad gy el Sl Resde Bhes 5 a1 Jpod
(Feroz et al,2021:13) bl Jdy cLal o) b oo oaidl) punid
Sloghall alexa¥l ) bais bl foladl 3 Ghane¥) o U5 Labadl Jof 1gp a3 )1 Jgoud)
Olyy) 3Lty SUEVI o sms ol U] dposl) 6mlilSUly (0 o0 8 2iST L lazily 20y
(34 :2020¢ 04,2,
olabailly Slasll Jlasl 2356 @3 23 )l Ll Lgad O S gl oladl oo 0 B )1 Jgondl
.(Dennis, 2020: 29) Lehes 2a by gkl (3 6las gllg
LaS 3 G e d ook U JlasYl oV a3 3l L dsS) mes a3 gl
.(48 : Daniotti et al., 2020) wlead! il sy coladad) 3]
& Baymy BTal T 0K anadt wladd) e 33liza¥) ies 98 Sluwgoll Ll 0331 Jgond
Sy aelbly ST r Bl S o) oy ¢ Jefieal) adasidly gl e 5,5y ¢ o)
(3 :2019¢ pISTTs JUT) ol 52 jdly (Ublamzal (o Bomr M il i €5 ]
Sloddl 8o (3 %)) Bl otz Joe 2398 1] oleladd Jlist thas 1 0B J1 Jgedl fadag
(2 :2018 U)Wt &ad oo 5 o 59 (DIl o B lgd pdeis coladdly
b ) Lebast ool 3 madad) an bl e adad) Jof cail o3 Jgdl Ol [ JEPN T
el 2 Sy feadl (@ Ear Y 5L 3a4 U colaglall Lard oS5 plasanl 20

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

t 09 Jgmadl slal GG

:3Y G W Lyl gl @ B Sl el o0 Ss

L) Pt 35S ¢akelsg 5. LS Lgalaal 5,84 (3 oladadl suslud g oy dny 1 conaid! IS0 1
u‘)bf- o k&-)u-\ i) et L & V.L%U\ LS'L" ladelow LS cdadats L;‘); u\Jvu.U o O L; J"j-’
(24 1202200580 (e o) 3,2kl slasVly Lad oSl ae 3 LY @liddy

Jorzs e 0aasldl 51V ey colaglall plas (3 35 V1 el o gl aiall gty il 3y16h 2
(25 :2022 ¢ ;ale) Sleghall pllaty Oganasially (Osled] Ogatsind) 10lend oag delasY)

NCSUNE N N PRSI Gl ) 2 1y 25l b oS e G gast T 1 dor gl S Ao 41 .3
055y (iped ) Sllaal) mr ale SRR & R eda R Blaasy dehasiy Laola
Al eVl UL el oKl adly el sl
.(Laudon & Laudon,2020:29)

ko) Al 22lea) o) 2asY) IS b dhee daball domslinl Of 1 Zrdl ) Jaglasudl 4
(Skowron,2020:101) el gzl o) 2oy ciopdM 3l Lty sl ¥l OlaaY) wud,
ij&\ gl e}g.u B

O g &) A Aeld 5ap5 il pn Slaladll (3 )15 Lo R ] i molr psgie ool
Bzl 2SS Ly men et bl ailiy (S5 bé oy (o Bl e W s
pluYly whedl e Bl | 3 B SLLY Ol plal 3wl gded daid) dgals
Lol camy (olaladl o Be e cloY) 3 Raball 5 8y B0 Ledy psede 529 ¢ erell el
nbaladly laladl Lo S5 Slasliely Oleba Lerog U3y Bllesy Leales sl 3 bl
b s o Baall 85 0f Sh Y ed) idesy Lghen) adinad) Sldgd) osd (Ojlse [t
(21 :2018 3se wl) padl gaimed Aol Sl Vg cdng )l Lokl e 206 2las
db L Lo Ol ST sl eail] ol e sie sy

as (3 bl Ll std) L 5ad 1) Cud b L laT seg &b wjj.\ el Jju
(177 :2022 cab) gl ¥ e 3l (555 opn cabalally abalad 53,45 lalad

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

& AL Slgll o Lage T e aabanel) Bty 540 p A" Wb pwmofll el By LS
12020 ook "6V Slagall 2l Bls ety Ly W &) 5jall Laysghy ¢ Jaal U2
(220

olad W (3 pond) BLadl e g A L) Jpos) €U qmmsill jotll (2018) e 5L
Aoy 2 ) ol bl Oleoly (olalaza¥l e janl) Cpemdly clalad) S35 ;o
Ckinadl B o 0ad p Bl S ) plladl b qumnlt joed) (171 :2017) 8 B WS
Bl iy 8aindl anldly i) 3 B IV e sV 8 Ol e sl Ledlaal clug
el

ol pshadlly ol IV e shen el 3 abay )s) f L (37 :2017) 3l @pmy
bl 3i2 (3 pe B S T e JleeVlg akasYlg s5ed) ety cheaedl Ol o
PHRTSY

U o5t o) JlasW g2 n 3] 63391 LeSli gl 88,y 5o St gemwh) ool Sl L1 B ade g
5y ealge elsl @ B Ollll Jail Jo el olabll Gs @ e sy colalail)
ke dxly o)) 5edlly Cina)l blaig (Lgalin <), 3

oSl ll e sadd By sle¥l e 1 30 sl el dr 1 g el Sl )
1Y ag (41 :2020 (Bde) malyd Gy slad B3 e o asl U aul )

52 ity (el Ol B D e Geed) 3 SWL W 8IsY) e tgaldl el L1
i) e dazy A Sl Sl e 3udlly casldl Bl I eSS Soaty ¢ adly gl0Y)
(Borghini, 2013:25) .saudr SIS0 glou) (3 2wdldl ] cpkalall mis clisy

@A) ol Jo Led b8L3y caleldl Cjlas et e Sl gl o gl el 2
Gy e oeSE LS (apaid ik SIS By eene Jolslly gnley oy cislad) St
(46 12015 (spall) Aunsll Llal 1gblans BT\

O EE WA FER ENCIEAN R 1= SUSPYR SN IRE I PRE SIPRT- ARSI
@ il o Jpadt dn bbb (Bl a1 Sl 5oL ) Unygey o glly 1S allally aldy

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

kil iV aldsanSU AasSlls Agedly 355l 3 e ST @lgab dlia Sy Gz e 13 A
Gimd Slelal) LS5 OF (o B sal Sl OF gm 1oy caiaddl 2asd) Lol pogie gl L Lin e
(2:2024 (o Jie) Sy idy Loedll Loy 3345 cLgblaal

(Al Ayl Zsly il aadl 5!

alyl)) A 3130 jailad Aol fokoed! 1Yl

SUL e auhll Bee SR atlad dod) o) Rl cdly SIS duhll et

1Y) ) e ) SlSy i glly dasad)

u»wé'\j}xu N |
) ek By dmaseidl SULY) kS (1) Jaur
i 1 Ay SIS ol Leo\d!
1 %91 91 Es
!
2 %9 9 st
%100 100 g 5ot

At dulyldl SPSS Slam Yl folowd) mils w2 e slexsl U1 slis) - gl

5 o @ ((%091) s LS n o iyl e 130 26 O o3t (1) Jsdl by o0 0
3 g ol Baadl Lill B8 8 LegldS Iy am My (909) s 05 LY
S b G ) Y ¢ el ey 3 Sl Glazal ST o oSTUN O ) el 2L
i Y esilan Oy oyl il s 3 S o Sadly 2l Cano 1) BLo) (b1 o xST
iS5l i 8] 3 65L0 e 1) o wans) 3oy Wily sl ) oty 3y ¢ fanl) (3 Rins
Aaisie gad) maitl (3 Leadl (3800

ol e 2

e 3 By ST Y a (e 40 = 31 ) Bend 2 O iy (2) Jpid s e

A ssm 23y (% 31) iy Gty (22 30 = 20 50) oad) 38 Lol (%0 36) ety 2yl

Ay fty (B 50 — 41 ) 22l S Cd) (3 sl bl (pbshl ) AlSHL plel) annb

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

ol gl Uy dase ) SULI k€ (2) Jgr

i) L) SIS ol ey
2 % 31 31 i 30 — 20 s
1 % 36 36 . 40 — 31 .
3 % 19 19 2 50 — 41 . ]
4 % 14 14 Sba 51
%100 100 £ 50!

Alll Ayl SPSS a1 falowd) mils Slr 2 o slexe b (iU s1is) - el

O ad ple Sy ((Y014) sy i) 3 Bl BY o (8B a5T) Lasd 38 UT (%0 19)
Ll 25t Ogatan oag A 50 093 ealesl 5 anhal) age s A OF e Jus olagl)
158 drle ) gl s U g0 0Ll e B W WA5E 2 85l Bl (oSSl e Sl
roles UL 3 pateles @l abally Sl Sl ol ) cipd b Ogmazy oL 13 L) i)
Al DL (55 e GV eblesls

okl Joshl e 3

o Jaght ik By daitd) UL JolE (3) Jyux

i ! L) 31,5 ol PN
2 %29 29 S5t
3 %21 21 Bl dar pols
1 %48 43 IR bl ol
B! %1 1 promc
4 %1 1 ol
%100 100 £ 30!

All) Al SPSS eyl faboud) mils Slr 2 o sleae b (iU sl el
o o (7050) ala] G 31y Y1 on dmalh) Mgl (593 OF (3) sl bl opn Lol
Ll o(%01) olssilly ((Y01) Wy ((Y048) ool b1y as il G cinal)
(Y021) M5 dey psbld) Jage & ((%029) gred cah a3 waldl 50 Iage e O5lol

Aeadl baid) iS58 Lads ] ssn G5 ady a8 s Al e el 3 I OF iz

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Byt gl e s (3 S aadl oda Oy cheadall i da 3 or G el Sgapam ol
Do oy Buadl Lol 58 e S alozal e J5 ol sl OF ud ple SCayy L Jandl 9
Sl glag Gl ddal) 2all Al ds 5\ 5l o e J ) ol ol el
o Bl ade U g pllall 8l 5o LaSIL Zull) 3T Al e 2l Yy Al £ s
G B Sleas DLy aasiie B (593 33 by e wsaas ol ) Ll as

Mlesly Lealgs 51EL 3 adelilly 3L a5l

:5;,3-\ Slgaw pizs 4
Byl Slgiw 38 gl Udy daaseddl UL k£ (4) Jgur

) Al SIS <) i3
2 %23 23 Olgis D e i
1 %42 42 ol 10 =5
3 %13 13 i 15 =11 ikan)l 3y
4 %11 11 i 20— 16 -
4 %11 11 st 21
%100 100 g gos!

Alilt dulyll SPSS gla-Y1 fulowd! mils Sl 2 o slexe b (iU s1is] el
fniy (Dl 10— 5 ) 33 @b o2 amgy e wlps 3575 OF Ly (4) Jeid) obly e
A5 Gl a3 (023) 15 den (Slye 5 e ) V) 8 a8 Ll (042) ] s
(v 20 = 16 o0) 2l (3 315 BV 85 a8 ©glusy ((Y013) ol (315 = 11 o) (Ejs
5 adaal) (Eps Slgie 8 35S B OF 44 ple [Kuy ((Y011) g itk e (56 20 21) 4
A Bl axdl SR ik ) g Jom L bl s (L2 oo (067) ey ST s
ods Ll gja5 L S8 S35 ol (il zo A e deluy Ly (Biide SULy eSOl UL
Blo ¥l SV (3 8L Opmtany o3 by e sl ole Bl Lidl iS5 o ) dsd

Jagadly 4adl oY

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

(b ol gz 5
bl Skl il By drasedd) SULI Jkd (5) Jour

) L S <l i3
5 %1 1 ple e
4 %2 2 ple e 3L
3 %3 3 3yls) ks bl gl
2 %24 24 b ey
1 %70 70 =
%100 100 £ 30!

Allt dwly ) SPSS a1 falowd) mils Slr 2 e slexe b (iU s1is) - el
cab gy (a2) Fla bl dbydl enedd el 2l OF (5) gl Sbly e LS
A 3 el (63) i il Bl Bl e o ¢ (%024) Gl B o, W3 (%70)
Wilatay Vpdns cjsdll Ms dmgy (01) plo s onos BTy (%02) ity ple s I o )
el Calalad) OF ) Bl oda 2l g L3Sl ool (SGhly adssll o b R U
solaal) B 0y oa U ¢ dadad) Olal g 28l 353 o
r03lyis 3 Jpedl gl gl foudl (GG
85,0 03lub o3 01 Jgoedl padd dwodll fudodl (1
o) JSGA1 il ot floudl (1
(3.73 = 3.55) tp gl 5 aardl [SGA) e 3 2l Sl ) OF (6) ol a a2
e Ju (3.69) Sl by s (o] S a o Jal fiy (Blax! dls St dis
il dne B USE (0.684) )lme )41y iyl U dgell Ladl 378 s dnie Wl o
At 35 Gstes OF b (£) Jlesl oty e 35 e Jy (73.8) (s Ojg WL il
2L sglas aad S OL ad) sdia =) s L(0.05) (Sgtan dis (Ssins soaxd) JSCAN
Aoy LS gl ool 5idy hadadll ool pnd (3 lE W) 0xil g wd ) Jgmd) A4 Olea) 28Y)

AS VOL.8 (15) coasll - & ga piaa - o Al 08 ytes &y gl cinal & 393

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

(o) A1 Bylealt SBIEYY iyl Sllaw gl (6) Jour

s | el |t oded | Oyl | OIEN L Ll
gy .

I
AL | bl | Dl | qedl | Syl Gl A J

Jomdl o G¥lsze alas | 3721 satas
o3

2 i, [ 0.000 | 8.178 | 74.6 | 0.763 3.73

el LS g bos e as el o 4
1 ixise | 0.000 | 9.249 | 78.0 | 0.847 3.90 Jemdl olllate s ol oz iy | 2

o)
Sl stall SlaSall 2y iy 352 pe
4 | as. | 0000 | 6917 | 724 | 0801 | 3.62 i o I
5,5
JUs) g 530 3 ol KA e
3 | as. | 0.000 | 10457 | 72.8 | 1.000 | 3.64 e B 3 el Sl e |
calad) a by Slgad) Gu olaglall
STk Gyes }..m.b_J"”\ }__<.¢L\“ ~| )
5 | ais. | 0.000 | 6.627 | 71.0 | 1.019 | 3.55 e S I
gl ol glad)
i 0.000 | 10.055 | 73.8 | 0.684 |  3.69 S e )
Al sl ll SPSS. a1 Joloudl il il 2 o slaxs Yy iU sls) : ylall N=100"

o ¢S Bl ) dad o) o) (<
— 3.70) cr comgl i L o) oS At adl A a8 aplad) Sl gl OF (7) Jodd) o nt
gl Lwsze die A IS Radl 2 ud olE e iy (Blax) s Sl Lo (411
285 (0.713) ylme 14Ty iyl U3 ded) Lol 3508 ) abuwgie 18 axy> e J (3.89)
O el (0) Js) ity e Jls Jo o (77.8) (god iy (BUlx) (wildy ) e Sl
o B a9 (0.000) Vi aadll cily 3] (i 2rgdgS Bamdl 23l A g5 Gstans
Ao o)) Bt 2l ploza¥l O el odn at L)) s (0.05) dazall a5laxY) VA (S5t
5] 5 2y gllal) B3Lial) Bl 5 Aoyl S Bl 21 O 3] €3Sl plied) ol 32 (3 g
bl el gsidly pluyly SN ments e debis BT LS ¢ sl el 3044 4572l
el Gt Q) op L lele (Al 358 anlg g bl 58 Jal slg) 3 e U

wjl\

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

Ao g SN Aoed) L) dmd dgylaal) SB1 Y19 Ayl Sllaw gl (7)) Jgur

N W € aed | ol | LAY | g

<) aal)
Z\ﬁé\jl\ YY) Zu.}ws‘:\ Lﬂsm.;l\ Q;JL:A\ ‘_;.L.el-\ bad f

Vo) ik a5 u] ples
i | 0.000 | 13.065 | 80.0 | 0.765 |  4.00 IS A

ol G A5 2l o s
i | 0.000 15.347 | 822 | 0.723 4.11 1Y plds R R 7

el (3 a3

dndi o 0.000 7.146 74.0 | 0.980 3.70

ey olikd) e sae s
e | 0,000 | 7.452 | 754 | 1.033 | 377 | Ll oz iS5l 3 depeldt | 9
il DLk 5y (A e

O W T A WPV
i, | 0.000 | 10.007 | 77.6 | 0.879 3.88 S e ) wlaadly st | 10

dadi o 0.000 | 12507 | 77.8 | 0.713 3.89 VA a2 )

i) Ayl SPSS Jla- Y1 o) gl Sl 2 s slase¥l iUl 514s) : jaal) N=100
g pid! 3051 Aid) dad o gl fdod! (2
wis (3.88-3.47) cny comgly 6 ) skl ad ol ad aplad) Sl gl OF (8) Jadd e
irps o J0 (3.70) glao Lowsze dis apaldl 56l asd ol Ll &by (Bla) dls st
il ) de Bt 4SE (0.706) (s)bas 1Al iyl 4 dgrall Loadd) 8575 (s daw gie 4R
A Ay Sytmn OF b () Jls) ety e Sl e J (T4.1) (oo O3ty (UL il
Syt o ST 2y ¢(0.001) &lazm Y gl il 3] 4(0.05) (3t e {Syinn Byl 3,14
Sgapam flo dredl Ll as OF J) 2l s (3 &3 wory (0.05) sexall sl Y1 AV
o ] Jae dny i e aSral) Losllly (Gl n Aeset D e sy gl 2l 022
i Uaaly cobaomdl e ()30 aelagy ccalolal) Shles sy Lo olodl Laally Oladl e

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

U3y (i ly warle o iy W aexl (3 18] 5 GhE (3 i pidos 0L A8 3 05kl

B L tesi] gt ) op
dypidt 31600 dad dyylall CB1 LYY g dgludl Olawsall (8) Jgdr

iy dodll t i Uigl! SB1,EY) Lo gl

e il | dla &y g ! Syl Gl e J
s 352 i Bl

4 ks e 0.000 6.359 71.6 0.912 3.58 pld) e 0930 Ogpsene | 11
o3 sl ades
st ot 352 ) g

3 Ak e 0.000 7.462 74.4 0.965 3.72 Jemd) diand 3y el )51, | 12
L3

1 i | 0.000 | 11.642 | 77.6 | 0.756 388 | IS ey
3 sl 5t

o bl A2 b
IS PP P =

2 i 0.000 9.975 77 .4 0.872 3.87 . 14
gy Jlee¥l (3 dasec
agleadl
il e 32 Lows

5 | as. | 0000 | 4523 | 69.4 | 1.039 347 | st yadlly s syl | 15
i) ol s
dadi o 0.000 9.966 74 1 0.706 3.70 < ,adl & QL?\

Al duyall SPSS Jlas Y1 Joloudl sils Sl s slass ¥y L1 slas) : pall N=100"

L il ) dadased) 516k Andl dad dogll ot (o
=3.65) i womgly 8 sl bl ud olid et Slaw ) O (9) Jgadl o o
Glw bvgie e i) bobasdl ol a Jla ay (Blax) s ol s (3.78
155 (0.791) ylms 1ALy w1 acel Jaad) 3578 o) daie 8l ays Je Joy (3.71)
OF e (1) bl oty o 155 e o (T4.2) (oo Ojs WLl (il 2yl de G
Gymn oo BT 229 (0.000) 2l iadll coily 3 (lsgimn milinl Laasidl A 155 (S5tme

rel) s ol Bted) Lidl 8575 0L Gl o 2 U) s (0.05) dazall a5LaxY1 AV

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

G r o3 ool 32 (3 B 19 milin V) ool (635 31 ¢ ol Y] Lol placal
Slhy oly axs 357 o oty SRl sadly Bl enaVly 35 qw 18 s S ety 455
Jelodl) e 320 Cnmy ¢ Juslall o) e Lol 5y el 5 e sy Al dd) e
Uity alolill idas L e Badaze Pl oF Leil iy (g1 dom )Wy Bl ) gt st
reidly BB ddes I e bylas o DL o Lpimy LeST ¢ il i) Lggargs mon aslshly 81130

.W}U ) &3};— é.o u--<~i L edodane il daliad) 30zl
(il ladasedl dad Dylall D121y Al Sllawgdl () Jour

iy dodll t i Uigl) SB1,EY) Lo gl

: 21,41
Bl | et & gons! o3 Skl Gl <A J

el alanld) ) el
4 | wse | 0.000 | 7.306 | 73.6 | 0.931 3.68 | sl 44 gud JusY | 16
L o3

3as A4S, 2 Glual A
i e 0.000 7.956 75.6 0.980 3.78 s2 bl Ollges ol | 17
L3 dsdl

Slial e i adl u
2 i [ 0.000 8.271 74.8 0.895 3.74 i @ el Yl adgb | 18

o3 Uyl

5yl LU a5l 8,05
5 | zs. | 0000 | 6443 | 730 | 1.000 | 3.65 =19
Ll Canall Cilsomy

ERUR wis A PNESY
3 i o 0.000 7.836 74.0 0.893 3.70 ol iga sl as sl | 20

o2 A ity
dads o 0.000 8.981 74.2 0.791 3.71 OlEdl
Agluh) Lulyull SPSS et flodl il Sl 2 e slexs b (U1 3l - il N=100

‘aroxst 05l o3 Jgedl gl gt fuloudl 2
(i S5t Plyie Aaai2 oslal (o3)) Jedl) Jid) el ggree OF iz (10) Joid e
S o & (75.0) s g5 (0.637) ilas SLEL (3.75) gled) gl e i o
Lo Eargd oSl Al B ded DoV CoA) 3 s VS AW olal (g 0Ly i (St

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e i el 3 3 B ) Sl y93

Loy mdipn Ssts lis il Ladesdl dd G0 4k ((3.89) oliie lu Lvsy adie (Stns
39 «(3.70) o)ltis Glos Jawgy miipe St is il 3kl A W6 aky «(3.71) ojliie Gl
Y1 O LSy (3.69) ofdis glom Loy adipn Stme L5 ool JSKA A 52 Y1 )
b (1) Jlas) ety bl Sl Hlg Je J L (77.8 = 74.1) cn comgl3 sl ad)
aall sa b 220 4L els (g3 (0.05) yimn oo BT b a1 2udll Ofy (gt sl 57O

gl
dnoz 03l od I Jgedl gl dyjlal) b1 £Y1g dgledt lawgdl (10) Jgur
A Raedlt t dod Sigt | BLEN Lo gl
i ir,): *4.%0.! * dogd Oy JED : g2l ol .
Al | Al | dgest | gl |yl Gl
4 dads o 0.000 | 10.055 | 73.8 | 0.684 3.69 (o) S 1
dgoad) )
1 dadi o 0.000 12.507 | 77.8 | 0.713 3.89 2
Ao S
3 dadi p 0.000 9.966 74.1 0.706 3.70 dy i) 35140 3
2 dnds o 0.000 8.981 | 742 | 0.791 3.71 il Salesedl | 4
dadi o 0.000 11.377 | 75.0 | 0.637 3.75 037! g 5

A Lty ll SPSS. a1 Joloudl il w2 o slass Yy iU slis) tpkall N=100°
o3y gl o) gl ot Lloudt G
183 s 03lal g §h el gl dogll floud) 1
1Ll jdl dad dodl Jldl (0
(3.77-3.56) o wmsli 03 (ol jradl a0l ad) apluad) law gl OF (11) Jaddl o cpmt
o de (3.70) glos Lvsie s oLl ol add i L] iy (Blax! s Olsias dis
i), i Bl 4S5 (0.830) sylae 1Ay il ) 3 del) boad) 8515 s dads e il dx s
A 3155 St OF b (1) Sl oty i Sl o o (T4.1) (s Oy L] L
dozall 4L VA (sginn o 3T 29 (0.065) aJlee V1 dadl) i 3] ¢ssine (5oL 1o

) o sared) 5l Lgld wseas ol el Laadd) 3505 O Gl ods 2 W) e (0.05)

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796

36! PEILE o .3 (i oy AT Lzl

2025 g3 (15) suall polddt W) ciddad) aghall O J i

e el G G B Sl

2Saly (Ll ol Jia collebly Sliall r degas I o elsl bl i) 11K 51331

G el dad dgylall L1 EYY gl Sllewgdl (11) Jour

i I iy Aol tdd | Oyl | SN Lugd <)) ¢
I | Al | A | eedl [ gl [ gl
2 dnds o 0.000 8.339 75.2 | 0911 3.76 e e A |
e b5 S 32
3 dnds o 0.000 7.177 74.8 1.031 3.74 bl i ety | 22
Al oy Jondl e
gl e ety 1)
ol Gl
1 dnds o 0.000 8.581 754 | 0.897 3.77 G o S o | 23
L) e B
4 Lzdsun 0.000 6.231 73.8 1.107 3.69 el Ll g | 24
e et
EWCHRY WL
5 dnds o 0.000 6.056 71.2 | 0.925 3.56 Pl by 25
BIS 45 olay 2l
3 Uyl ot
i
dads 0.000 | 8.497 | 741 | 0.830 3.70 Sl e JL)
Agl) Ayl SPSS a1 Jboudl s Wl 2 s slassYU iU slds) yaell N=100°

(Gl jrad) dad Ao feloudl (@

Qs (4.04-3.72) o comgly il ped) A i) dpled) @lawgd) OF (12) Jaddl e cn
iy e d (3.37) Gl boge e il el a2 &Lﬂ 'Clgj Bl dls Olstun

sl s B 4SE (0.658) (s)lms 31, £lg il )l U3 el Lol 315 (s dais e idl

A 3T Syme OF b (£) St sty o 33 e J (77.6) o iy LU L4
[ J_ﬂ L;‘Aﬁ (OOOO) 3\_35\.“.;'9-‘}“ w‘ C,.&L’ Jl ‘(005) S g e :,5)—**‘ ggf‘;.‘j\ J',:a.;'.!\
Jle iaadl aaad) loa) 357 5 OU aomad odis =) s (0.05) sazell aslax ) iV

Tastiy et hatdl I e 330U Al daidl) o b e (i) SR Ll Lpad ga

AL-RAYAN
JOURNAL

AS

VOL.8 (15) Gasll - cigapuan - ) daaly 8 jeal 4 gl i 4y 90




ISSN 3079-5788, E- ISSN 3079-5796

stﬂ.gi-\ PUEILS G 3l oy R B

2025 g3 (15) suall polddt W) ciddad) aghall O J i

e el G G B Sl

o OVl (W) 2 Lty Bl tall (sl el sl sraly (o) 2 Tsny (llelly 2Ll

come B el 304 g5l dndyy 320 Ol 52d |
g_;}.m.‘\ }“"'J‘ dxd MJL«%.L\ u\S\JSY\j dolud-! sJUa..»}\L\ (12) Jj-\?
iy gl t id ot | LY Ll >
‘féjﬂ‘ s - - u)bnd\ e
Bl | dJlat) 4 gunst! @.‘.J\ Skl G.L‘“'L‘
4 | aw.| 0000 | 9.000 | 75.0 | 0.833| 3.75 Sipaiag S3SR s 3)lpe 3N 2lliE | 26
St Ty 5 gl ki 35201 25
2 | s, | 0.000 | 11.461 | 794 | 0.846 |  3.97 | ,i by Ul s e bd axn | 27
) Jsd
i) A A glie 25l
1 | s, | 0000 | 12951 | 80.8 |0.803 | 404 |77 e e g
i) Jpmdl e Lolacl) Wiy
daslddly & M | =3 asned)
3 | s | 0,000 | 12007 | 786 | 0760 | 393 | "SI EH e,
i) Jpl
) ol aws ) 352
5 | s, | 0.000 | 8.677 | 744 | 0830 | 3.72 e e Y
el B sl Cnleladl
i 0.000 | 13.400 | 77.6 | 0.658 | 3.88 S e )
Al Ll SPSS a1 Julowdl gl Sl 2 s slase¥l W) slds) il N=100

o) @y jrod! Aad ol bl (2

—3.37) o gl B aand) gy et ad olad) apled) Sl OF (13) Jodd) e cpm

Glo Losie wis dand) qiin edl dd ol (L] sy Bles @l Shges e (3.96

2S5 (0.772) las O£y il ud aael Lot 8578 ol aniie 280 ays Lo Jy (3.73)

OF b () Jlatl oty e Jly e Jo (7T4.7) o Ojry BLLr) Wildy aulyll die L)

(0.000) adlax=Y) depdll il 3] ¢(0.05) (sorms is Sginn Raddl cuiny jadl Al 35 (Sstoms

Lall 355 ) Ob amd) ods &=l w5 (0.05) dazall a5la=Y ANW (Sgtes o BT

jT ol Jg.&; Sraeis dads- (:.,\.53) crgwy") Ol Sl Lot Al U‘L" S).LEJ\ g 2> J’"L‘” e

) Shaall e el Lol s e ik iy Slslall 0 e 5ailly (ale s

-&xavt;b

AL-RAYAN
s

VOL.8 (15) Gasll - cigapuan - ) daaly 8 jeal 4 gl i 4y 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

Bodd-l gy jeed! dad dyylall OB 219 dyldt Sllawgdl (13) Jur

4y Lol t ded O39)) 12N Lyl

Wi | e | Gl | el | gl | gl A ¢

wL;SZ\.Lau 4% 3_9.)0_‘1\ A
5 | . | 0.000 | 3370 | 67.4 [1.098| 337 |€° > =131

Al e Bl ol

Ll il Qujéaasl\j fL@L\ Gﬂb =

3 | aaw. | 0.000 | 6.966 | 75.0 [1.077| 3.75 b ks 3 2l | O

alaiV) 33y Lol Aty Raladl) als
gl Lladll ailed) culsdll

4 | s | 0.000 | 8271 | 74.8 | 0.895 3.74 33

Lesl o ud) aslash aodadl ]

2 Jase | 0.000 | 9484 | 77.4 | 0.917 3.87 .
Al bl W 8y oldsy

34

G b e a ) el L
1 | ase | 0.000 [12.882] 79.2 | 0.741 |  3.96 | sty byl iy 55 S5t | 35
.ol

das 0 0.000 | 9.5101 | 74.7 | 0.772 3.73 il e (e

Al Al l SPSS. a1 Joloudl il ol 2 e slase ¥l i) sls @yl N=100

ranazd 03l il Gl il ol fodl 2

(G S5t Hlin dasit oalnl (et jredl) ) il (ss O 2t (14) Jgadt e
e d L (75.5) o 0599 (0.680) ylens 120G (3.77) Gledl Lol e il
5 st L8 (5 el A S5 Gl @l YT BM el (55 0Ly (e (S
s Gl Loy mdie (S5t die Waddl £t feadl A BB ak «(3.88) ojliis gl Lawy
(3.70) ofaie gl Lowss ain (S5imme s (3L fadl a2V il 35 (3.73)
bl Slgiane o s Js e (77.6 =T74.7) o comgl s sl aendl 015531 OF L=y
(s 5ood) ) pinal) Al V) 2l Oy (Coginn Sl IS gnn OF gl (1) SLis) ity
B O U] sl sds Ul s L ggimn p8 padl OF Jo J 2 (0.05) o0 BT 25 (0.000)
Bd bl wgalen slol o bl o pdd B i o Leally 001 3 eadl B (85 50
bl el 332 6 el oy el ool 5 oIV 3505y csllll 83541 ulal Ui
N A )

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

dnoa 03l comib! ol gl dylall U1 AV dplud) Slawgdl (14) oo

FE dod) t L8 Uyg B2y Lugdl »
“""Jj}d‘ - - - * CJ‘JJJJ‘ e
il | Al 4 g = &Sl Gl
3 PV 0.000 8.497 74.1 0.829 3.70 @l e |1
1 PV 0.000 13.400 77.6 0.658 3.88 Sl el | 2
2 PV 0.000 9.501 74.7 0.772 3.73 o) gdin jedl 3
nds o 0.000 | 11.377 | 755 | 0.680 3.77 il 5 | 4

Akl sl SPSS a1 Joloudl il w2 o slass Yy iU slds) kel N=100°
rhlyld) Ol B Ll e,
st Wy QLAY L Geked ald) ol W) Gan e gidl ot Olod) L) ol LS

C)‘jy'z:l\ o™ L}}a} LL:S)\ S99 (5.)& o Mb c@u\ G)}ZJ\ c.:.'a' L&B (SkCWHSS) C)LJL&U @w\
ol el e Ly il

Aizd) O pizald o159 Jolas (15) Joor
gl Jolns Azt Ol el o
-.904 ozl (S 1
-.983 o g ¢S o) A 2
-.422 Ay i) 351641 3
-.696 e jor ) Jaglased) 4

Al Al lll SPSS Sl Jubowd! s wlr 2 o sleaxs U i) sl - il
525 ((=0.983 1) =0.422) o el elgtW Jslas o3 OF ) (15) Jaud) (3 dmioshl il ot
g oo B w3 el sl Sl OF sl K6 3] ¢ gide b ool o3 e i)l oda
Falinll St Go Jas BLs semy e (S Cus dlinad) Sl Gy B B2k L ada))
=25 (16-4) Jsadly ((Correlation Matrix Person) Osw e bV e ulas dsiuas lus

ol g BLEYE CMles il

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

Azl O pizad) L3N CHelas ddsizs (16) Jod

! Lo Jased) 341540 dooed) dd) S SMalas Az L) O il
o S R 5 [ R FPSC [ i 2 PP (o2l by
636|755 | 622% | 642 - DLl Jales | porasll S

.000 .000 .000 .000 1 Sig.

.623** .687** 641** - .642%* Lol falas Lol dgd)

.000 .000 .000 1 .000 Sig. S
.859** .834% - 641 .622%* Ll alas iyt 3ygh

.000 .000 1 .000 .000 Sig.

871%* - 834% | 687 7555 | bl Jelas | sl agasndl

.000 1 .000 .000 .000 Sig.

Akt dwlyll SPSS Jlam Yt flowdl il il 2 e slaze WL (i-U1 2lis) : jall
S8l OF (s By canl, ) slal c Blas) @ls 38 3 bLs)l e 3929 (16) Jod) o cr
Ui o ¥ M3 e Elay o ont i)l Jadasidly G S ) 2d1) (e (0.992) 1l b))
52 i S et 1 aally Azl el G B Aab Oy alin ) Sl o pl b))
altesd) izl Sl panal) Gl Slawgdl B 31 O o (3 (sl o) W idt
dal) bl AV 230k gdes S WLy ¢ sl Yl adasd)
18989 Ao A J) A2 )yl
el cxr (0.05) (st s aflax] A5 93 o5 dogy V" il e LoY) )l o il o
G2 3 (oY) kol ) 5l (g ¢Sl ) anl ¢ olad U)ol =3
Csbol Bl condsizal Gz il sda LY (gepas ol Aol Ll B8 (3 el )
(0=0.05) aY> ssrmn i sdadly Lol Jodl ALY LIS
rlarnd! (a3t SN folae SV g A I Ao A JLa) 1
:ds¥ Lt B A1 Jlast (1
rab b e LoV ae i) a0 o
i ) 3iE (3 el (Sl (0.05) WY (gsmms die iilax| Y5 93 05w :Hpy
g b Arad) Ll 255

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas)

e el G G B Sl

o8 el 334 (3 ool S T a el Lol AN S alisna) @ as il sda jlas Y
tasY) Al 33y ) A8 dnad) Laddl aSs

}’=a+b1X1

0] e

(s soedl) 529 ) ) Jie =Y

(ooad) ISGA1) sy faznd) pad) Jze = X

SN o = a

el e B ) B ) ) (3 S e Jrgy £Y) beles = b
tY Jed) 3 LS el el

ool (S 5t Sandl a1 Jas L) il (17) Jgor
Sga g forlon dotod) L3J) BSL 3 cwmmifh joodl 38

Ings | AV e | Fiod tiad | wdoud) Jolae | DLY) folas | HIuEY) falae | jladd) cals
faxadl gl
i ) Sig. Byl | dygenst! R? R (b) (a)
) 0.000 66.708 | 8.168 405 .636 632 1.441 (soasdl JSC

Al Ayl SPSS Sl flowd) mils w2 e slexs U c Ul slis) - el
et & i) J S A ipine B8] 3N (63 3LA) 93 25y (17) Jgidhl e mian
@ oaid) JSKAL plecal sl LS 5] (ol (b=0.632) JudV) fales ad il o ¢ o3l
M s ot 3034 3 805 ) ol 8l By S ipeia ol e i) a5
LU 1M 30y I e 58y (R=0.636) LLs¥ Lales s il com 3 ciimgl) e (0.632)
el ol adasdl USCAL pleca¥l sl LS et gas el padlly Janall s o o gie (gpinn (3.0
ol g (%063.6) Gy dacssie 8345 ogaa Abble Loy ded) il 35 0y sl
Al a (%40.5) 0L LV Z3ged i) 2L U] (R7=0.405) axed corh gl duasd
B e (%659.5) 8 o & ¢ oootdl A ) 3905 ol ol 322 e o 30 sl
Jsmdl slal asls” ool (SO OF ) 22Ul el i) ol L ahll A o 3T Ol

csapam ol Bad) Lid) B8 3 sl el 3 1S 8L 5B A )

VOL.8 (15) Gasll - cigapuan - ) daaly 8 jeal 4 gl i 4y 90

:;-:.::::AS




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas)

e el G G B Sl

Vs (Syimn die Ailam) AYs 53 95 oy V' il e e ) LY A i)l ao i) 23 4x adey
5 3 ) el i el LS (0.05)
JSgl (0.05) Y5 g dis Asluam] Y3 93 j93 by el e a5 gl U abad 204
(gp e Jor b Do) LA ESph § gmfhl rodl 3o G (orlaid)

g S Al Sa U o b1 s el KA OT ) Bl sda Ul s
o DAy Slaslall 5.5y wlaludly Slgsad) taclse I o oy jraze 5ol 3 Jo 125
3y poredl psladlly SISV & sy ) o W olpd) jais ST ey et Slal
B el

o WIE QPP WV R [ L ()

rab b e 1l 4 il 104 cuas

Jj.dj (gp w2 J.a—Lw.’ Laad) Joadd) as)

o) 5 (3 Aarg)gS) Azl 2 (0.05) A5 stans is Aflax] AN 93 o0 daeN" (Hp
g ol Bl badl A0 (3 sl
e ) S o) B! il o) AV Lt il (18) Jgur
g g folns Aol o) 8530 & qemmidh) el
dons gt Fi.3 tied dpdod) folae | DLaY1 Jales | SIuSY) folea | lus) oty
[zl pall
i A | SIg AN | Agedt | gt R? R (b) (a)
damed) 4
L 0.000 |62.032| 7.876 388 .623 594 1.463
A S

At dulyldl SPSS Jlam Yl flowd! mils w2 e slexs L1 slis) - gl
Gt (3 A8 Ll 1) Al Lgine B5lan] WY (63 QL] 593 35y (18) Jod) e mian
Al 2l alexa¥ sy LadSTas] (6F ((b=0.594) JlusdV) foles a3 il o (oM Fead)
5 3 RS
(0.594) g

le\ J.A,«.J\ L3 o:b) L;\ Lg;\ oJ:—\j o.k:-j )\.L_a.C 90 2> J"LW W\ Ladl as]
4_93)& S92r9 d\ )«..w.: §-R9 (R O 623) LL\:)Y\ J.Abu w u.xl; I d co.l:-jj\
il iadb plaa) o5 Lods™ ol Y 4@L:5\ ey Jalld el s Lo sie (g9ume (65,0 LU

(V062.3) ty 355 55k gapiam alable ol Btadl Ll 35780 s8I el 515 ) Sl

VOL.8 (15) Gasll - cigapuan - ) daaly 8 jeal 4 gl i 4y 90

:;:.::::AS




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e i el 3 3 B ) Sl y93

(%38.8) oL LYl w3sad Byl 3kl J) (R?=0.388) axed iy gl ool Jslao iy
O o & omd S B Bl L) g7 el a2 e w3 Uy i o
slad w178 JoS Rl 201 OF ) U cloogs el oy o1 ulye ) s (%061.2)
osapan Joboy ded) Ll 38 3 sl ol (3 lase L) T 4 BN S

de iglas) N> ol 136 e uag V" il s au U W S ST e
(gapam ol Btedl Boddl 4578 (3 B aedly LS Al 2000 (0.05) 1Y (g
(0.05) Y3 g s dluam) Y3 93 393 g 1wl e o 2l Wb a2 il U5y
Sgrpar ol doted) B I G sl o) G G S ol i

A3 3] ¢ gAY Stk a8 odid) 3515 (3 Aol Bl 1) O detd) sl iUl i
5 I e B 3 A sladly gl b 0 8y el el il 355 L
S e 5,y aalaiaVly 5 LSl 584 e LeSe W ety B0 A2d By palaty dnadl ol
Bt O3 3E Ny lleall rwod Lagloidly duid) ol pad) & )

AW de ) Lo ) Lol (2

ab b e daW e i 2o i) e

e el 532 3 32 25l (0.05) AV (s e alan) A5 53 55wy ¥ :Hs
cDgapam ol diied) Lol 355 8

Gy i) 3yl gh 5 lord Jad) g jlast il (19) Jaur
Diga g fomlun Aol 21 8535 & qommidh! ool

: iy iy e b
o jﬁ F i t i .S;J\ J:}:v‘ﬂ\ ‘-\1:;‘&\ \:"ﬂ\ Gl pacll)
Ao | Aygedl | dgedt [ T i ) Jrmad se
Sig. R R (b) (a)
L 0.000 274.995 | 16.583 737 .859 .826 0.712 A pidl 560

All) Al SPSS a1 faboud) mils Slr 2 o sleas b (iU sl el
J',_:m"ﬂ ‘5_3_2; L} Z\J”J_‘;\J‘ J)‘j_L\ J._xﬁ Z\_AJN 3.35L~a_>-l ays g5.> L}L;*l 09> 29279 (19) Jjw\_;‘\ O CAA:,J,
iSph 3 el 5l sl sl ST 4] L;T «(b=0.826) LY} Loles dad iy G ¢ ommnsll

o (0.826) Juie sl sadl (8 8345 L) (630 8alg g JliS Sgniam ol i) Laid)

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e i el 3 3 B ) Sl y93

Syne b bLE) B35 gy )t sy (R=0.859) LLEVI bolas 10 il (o 3 ciiny)
3 g hl el 3l 2l 30 dl plexa¥l sl LS T sas (ol adlly landl jad) G (563
e il il falas iy (85.99%0) iy 35878005 wise e alaile Ly Bl Ll
o Jaws & Wy sl e (%73.7) 0L V) 23 dy il 2kl ) (R?-0.737)
0 e 5 bl ] s (%626.3) 8 o 3 it 3l ) 355 sl ) 532
& S gl b A i Jemd) sl a0 a0 )l oF ) 2l clo s il ody 2l
g ol ) i) 358 3 il g
Lo dlax] Y5 old 3t e warg ¥ il o e gy 2 de d) Bes ) ad) n aldey
Uiy comsimiam Jols i) il 355 (3 sl ol 2l 35l (0.05) 2095 (st
Sl (0.05) Vs s die aliam] Vs 93 503 dmg” il e o ) W abad) 2o )
C VR S WL O SR ST BN (E B RN
Gt 3 ol s i 3] TRl (3 A ad) o)l sy el el Al ol Ul i
Sligtens 3222 30U iy Lo sy colelly IS G LtV s e 3y ¢l
ICCAN PRI N
) 31 A &1 B 1 gl (3
1ab b e i) i ) 20,81 s
el 3id @ sl Laokasdl) (0.05) 1Y (syran die alam] AYs 55 95 are V' :Hy
Sy ol R il B2 3 gl

) lalased) 5 Lot ot g jlast wils (20) Jour

Siga e Jor Ao} Ldid) 870 3 il el

(S Frumnsd L. L. Jolrs Jolrs Jolas b
o F t
'",‘ ayu i “‘9‘ X “’9‘ ddkoedl | Bl | g |l Jadl pad
‘ . LY L)
A sig | M b R | R | (b (@)

o2 | 0.000 [308.086117.552| .759 [ 871 | 749 | 0.994 | sslpeyl Lbsd

Akt dlyull SPSS e flowd! mils Sl 2 e slexs b (iUl 2l il

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

G2 3 ol V) Jardasdl A tygimn a8lan] AV (63 LA 90 259 (20) g e ey
Lo bl lazaVl sl LalS™ a5 (6T ((b=0.749) JudV) |alas e coily G ¢ 3l 0o
B el (38505 L ool Bl sy S e ol Bedl baddl 258 (3 il
e o9 ) i s29 (R=0.871) Ll Lalas dad il o 3 i)l 0 (0.749) s
bbb plaza¥l ol LS sl gad ol padly Jaeodd jadl o 1 (598 (gme (63,0 DL
(N087.1) oy 558 8005 ogn i aladle by Gad) oddl 85700 o h) el 5l il )
OF mr MV 35ad By ddl) 2L ] (R?20.759) aad ccih ) i) folan 1ty
3 ol Y1 Larkasadll U] 5w sl ool 5232 e Jan ) Ul il o (9675.9)
Lol O ) 2 Ul ey wilad) sdsy bl U8 e 3T ulye ) s (%024.1) OF o
Jo b Bxedl Loddl 878 (3 el ) (3 S QL 90 ) a3 gl sl TS sty
LR

Lie e Vs old 136 Wl s V' il e an iy aml) el 2o 2w ey
(Dgaam ol Aiad) i) 878 (3 el oy el Y Lailasal] (0.05) Y5 (g
(0.05) a0¥s (g dus aglax| Vs 93 593 drg” sl e (a5 ol Wb ahtd) o ,dl) U5 3y
g ol il Sl 355 3 ) o) L 3 ) el

oo U3y il elsl pd @ ol ) Lol gy () (geed el Al oda L) s
JlasY sl (3 padl) 384 (3 agm S5y (Leidd o4 sl 520y Gl Sl s 5 b
SN Speacl) Wlsdl) 3024

ekt Jad) SV alisuinl A M) & ) jlest 2

Jedl Cpr (0.05) (gtan wis aslias) Vs 93 o dogy ¥ il e LoV ang)) a4l au
G2 3 (i) daasdl i) 5l (g S| ) 3l ¢ olaxd SN slal =3
g ol dgad) il 78 3 ) e

(Sgopam foloy lad) il 878 3 sl ol 33F (3 Bz e 3 Sl T LY
tag V) Aslakl (389 sdadl  Jod AN plasaal &

y=3+b1X1+b2X2+b3X3+b4X4

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e i el 3 3 B ) Sl y93

dnes 30 Jgoud) slaf Y suadl a1 ) (et il (21) Jaur

£yl t s Jalae
Jlas Jalas K Ol i |
il f id ol t ded | sy
R2.,ud1 | RbigyY a ylusy Azl
Sig iyl | dgud Sig afy) | dgust b
.549 -.602 | -.042 ozl S
dgmed) L)
997 -.004 | .000 <
o) S
0.000 |105.979| .817 904 655 it
000 |5.359 | 417 L2l sy
Lo fosd!
.000 5.606 | .466
(el

Akl dulyull SPSS Slam Y1 ol il lr 2 o sleze WL (U1 slus] : jiaal

el it & i) LB dpgiee B8la] 1Y (63 g 590 25 (21) dpi b e an
=) S el el (3 o8 ) sl e sl o) Y] 3 ad Uiy ¢ 5l
o) 30 e ol ) Bdasdl fang «(0.417) lads 1,2l )1k sy (A ad (0.042
Moy i 39l (3 Ao eS) Bl 2l 136 pke LoV Cpm 5Y1 s (0.466) s e sl)
Al il 378 (3 el el 83L5 ) ol By By ab ) Syl s sl LdSTSST s
LLs)) Joles 529 (R=0.904) LLs NI Lalae dad ity o (3 ((0.655) jlais wose o> Lo
ly (3 ) Jsodl) Sl il (e inipe 3 L 83 3y U] ey Vi (558 Spimn 520
A ) Laddl a8 3 w3 Jomdl plexa¥l a3l OF gas ((90.49%) Gy (sl joodl) )
e oSy sl ol 310 35578045 UL 08 )l
Al e 2 (R7=0.817) axed ik di st falas (3 Blzadlly JU2Y) 500 2 il 21 Ll
o3 ol sl ) o5 sl el 532 e fand g 15U el e (9681.7) 0
Jolss U] g o8l sl 8305 o T g iy il e (%18.3) O e 3 lae dnazz

Ahld) A3 ey 300l (3 Bl pE g5

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

a3 P e 3 o o 42Tl o) ) 32 G a8 Jgped y9
VA st i o BSlam] At 1Y 93 Dol ULV 2306 0T Y F Ll jLal i,
a0 gt et oty ((0.05) 2l (3 dasald VA (Sstmn 0 ool 229 ¢(0.000)
il 2l i Of il g @ Blam] Gls b oSl ol By o) S
Seo) @l i) (3 LA el plh L Rgine ) ey (Blan] 0¥ sl V) dalasdly
(g8

26 Be darg V' el e coas gl ) o 2y ) U clos il el e sl
Apdl i) ¢ parkaidl S eslal, 3 Js=d) o (0.05) Vs (g dis aslax] N> 13
JESE SRS ey SRS IV I Y QRSSO W A (R SEAES
(0.05) prms e aslam| 1Y 33 93 g il e a5 I W abadl o))l Jsdy (g
(sliw ¥ daasdl il 3kl il oS Al ) ¢ oasal) JSKAT) ool a3 Jgdl o
(s by el L) 358 (3 gl adl 34 3

725 WS e Bl el 33 (3 g g (9252 (o3 o) 0L ol o L) s
AL St SN SUE Sy coManll B E (s mdyy collasl) 3L 1kee (s LY
Gl Qs dsy (3 ssenall Lo 3,08y (Al 30 35521 U bl

HA) G J) Ao AL

S 18 S & iflax] 1N O dygme B0 dag V' T e sl i) ao i) co
(gt ol il Bl 5 (3 el pondly a3 sl S sl b (0.05)
Sl 348 ¢ ol ol ¢ celall gl anll ¢ i) il 2l asd) ol ) 5
(3

() sl plascral & ciplakl LAYl o) ol ytl) Oloast Yl & 20l 0ds Lt Y,
Y L) S sty ikl ol pulites (uesest (Independent Sample T.Test)
IV Al 662V Ol padl i) Slegast O e SN B9l (One Way ANOVA)

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 joenss ((15) sl ol Wbt (i) pglall OU )1 it
a3 P e 3 o o 42Tl o) ) 32 G a8 Jgped y9
o BT (SIg) LV aYs st iad oS 13) aslias) Wls Bg,a)l aady (Ba,dll Gl aslasY)

o Sally ((0.05) DY (s gtuns

TBlgig dulyl) il —

sl yldl il N f

boge Jo Jam 3] e Syt Dsapa fole B LA AGS gl 3N Jedl Gl
(75.0) g O399 (3.75) gl

(3.69) Glom Lovy (xipe Ssint o> Jolo il baid) 408 ) el (A sz 2
(3 domdl sl i G (39 e Sy L et (73.8) (o O

gl Ly (xn Ssins s fle Bad) Lidl 38 o) 2 JuS Bl ) Bl 3
L3N gl sl G Jo¥ G B A s UL e (77.8) o O399 (3.89)

(3.70) glos Loy (aiipe St gapa> f>lo dnad) Ladl a5 a) apall ol s 4
(o3 sl sl G S C A s e g ) e (T41) (o Oy

Gl bs (adie (Ssied Dpapam Jolo Ried) Lid) 358 gl nslie V) sl gz 5
L3 el sl o W Gl Byt 3y L i (74.2) (o 039 (3.71)

b Bl Ll 35 3 gl il 3 el on dlas] AV (3 90 392y 6
By (sl Yl Lol il sl g8l o) Bd) ¢ poslaidll (SA) ool s
A (-0.042) o comgly dhms Olpb @by Glas] dls V) Cles cilST 3] tiaars
BIRCTIE VNN YR Spppeeee] I\ IS CIIIE b sl ;\ Yl hbsdl ag 0lST 43y (0.466)
.(0.466)

Jbos Bl Laill 358 (3 gl oedlly kil KA o alal N (53 90 0 T
o I A By cdlamge $0 da U] (0.632) AV Jelas niy 3] 52,k By ignia

RUORs AU RSO N P BV O ROV

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it
a3 P e 3 o o 42Tl o) ) 32 G a8 Jgped y9
Jole Bad) Ll 458 (3 g3 ool oS Bl Bl G Al AN (63 593 59y .8
o 0 ) By agte g mys ) (0.594) JUAN! olan 520 5 GB3jhtn §ppms opnia

PSSO IO P VI C ROV

Sgnpa Jolo Bl LAV ASE (3 ol jedly Bl S0l e ddlia] AN (93593 359 9
v A G e D9V G 3 3xS 50 s () (0.826) NS Lalas iy 3] 635,40 50
R IUppeel] sbad

Jle Biad) L2 355 3 el poedly i) Lol o Bilan] NS (63 )95 392y 10
o S R By clasne B0 aays (1) (0.749) JuSV Jelee iy ) 683k i gana>
L3 e sl o U e

U WV PCi I

(g Jobe daadl Lidl 455 533 U Slosdl e 130e Ol L) au il & e 13l
el

Bl amad JW5 o M3y (sl el o 08 Sl gded 3 Jeedl e ssliza) L
i) plad (3 3l ljsbdl (ST s 2alail ldy leslooy I Bd ) 2l skt 20ls
Uizl Olenad 0 )l 2alaily lgsYN plaszal e (b seld Radizag patns Coyls gl by 1055
aesl e Bl S L cadle 5SS

Bale) IV e ¢ o3 Jomdl lllasl Blmaly Bgpe ST alad ool SO e Lo Laal) 2
Jos G5 SCasy  obaglall iy AN S ke fom W clann BT 0SS el (KA s
(ol Jsliy Ogladl jim Lt ¢ o3 Jmdl i o Jeall oIS dols

Ohskdl Olaal Jo 8,06 Olez) aSel aad oSl damdl 2l culd dslse ds o4 3
o> e 508 0SS (olKally malilly BV A Wil aad PV e kil 2.3

iy Cama)l bl dudsed AU dased) and) Aol dasl e ol 2] SUASY (5yakaill 2ed )l llan))

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

a3 P e 3 o o 42Tl o) ) 32 G a8 Jgped y9
G2 (3 0b S s ) sl O s ) B)ee pshaty cribsll (o 3 L) BoL; 4
SVl Sl Jo S5 (adidy Bretes Byl Slgd weedd I e 3y (gl el
s iap i o o Bl Ul g sl SIS (A Slibens iliall 13 B il
3 ) Bl ) Ul Sagh Al e 0l Lt a0

sl @ W@ A s 2eY Pl ¢ B Jeill 832y idly Aoniiel bt oy &5 5
gos DY Gl e it oy ee b o ik Ll i o S D r gl
Aarl My (Al B4 (3 pid) (sey (o) olal wlage Lad ISy (a3l Sl Alels 2l
RVESUR- BT

I e caliis 8undl B0 ] Lhisdy (Dbl ol el (i) sadlly (9oLl jadl) ik 6
& Baaie Gl Slgs ) Jsodl) Gibsall e a1 dady Rane gy (@S el D)
L)Wy aompd) ol sliily A3l 8oL foe g dedsy (i) Sy Slemsls S o]
s pbsy o3 Jedl B33y el Bl5) 3 wEhles sk B o)l el 3 jLexad1 T
IS s g LISy e aendliel (3 s 24Sy Al olaadl SousT (3 sl dedine Gy,
gl (bl (2115 (3 w3 sl pealid) 1yl Oy clomsl Sl plasaanl (3 556 155,55 O 85
e 3)d Osmtan ol (40 o 093) Cladl ol 2l s wl)lelly wlpdl e sslizn) .8
ST et DL bl e iols foe G JS85 IOt e it LS e ol e
B Dlaalhl we Opled) ISy badodid oo e dlly Sll) agming Read )l aplied) s
A lslgadl dlay il ong A Olaiz

I o G3g ¢ a3 Jgmdl lgsl Pzl JM e Blill Sleddh) B39 (e Jo 1S9
(Ll 2By (oBblex 3)13] sMaal) e iy Godss ol 859780 daia VLY sShanll Slods 23,
ISy Shadl) )T ok Gpady s clii] 3b e sdaall el war SISy il Sy Lensy

m AoraTaN (e VOL.8 (15) Coaall - cigapuan - gl Analy o8 e 4y g cinai Ay 90




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

et by dadi

Al dally a1 1 Yl

ko AN ol Al el e G dmalr (3ly (S a3 Jdl L(2018) Je s ¢ 2 M ¢ ibas Obae U L]
(Consulté le 04 05,2020, sur

G ol gl el Sleaie Jo Bdals Auls e sl padl 3dd (3 Rd ) S B3 T L(2018) spez inge o 2
ol (1Y) plally eVl AT ALY Eaald) ((Bypine b s le L) 35 pllas

o 9SS aet Wl Bl thebiall Slewdll & ekl padl e Bal 3] gl ST (2018) #lo sV L3
A Oloy e il (oS5 Aly) e

el 353 Lypy Ged) Slewsll 3 ) Jed) Bl 55 @l ((2024) Jo sl i allea 4
240 (38)5 coluhlly &gl i agal) al) gl Slodsill Olahe 355 e 2delal Byt o3l

0> Al oo Ll 858 3 Bl By adend) ) 33 3 oy dadaid ALl ol ((2018) Olge e D
316-349 (1410

) oY) 5lnd el 20 e wilie Bl phaladl oT gls 3 B el g3 ((2020) we2 daz sl L6
A48-427 (2)7 syl U sy wlul,all dedal

Sl @ Al il Al Sl B3 e w3l Jemdl 55 S (2023) pusn s (dLEIC oanln) Jlaw canbldl 7
03 (o sV B8l (e b D) 33,81 (5l

oy St eIl 5elS w8y (3 3 sl 59 (2020) Gy et e den T (roly cda Ol )l e (Ol .8
35 gl Gl e o) BT (JleeVly Sloghall L oSS 3 JsW) Lo E5l) e Loz

25516 s il 2l sl ol GiE e Wfly 2sd) o)l 3s) ol ((2020) Uy s ke 9
23-41(6)2 sl Vg ilusy) wlol, )l e (34 alailse

Aaalh) A2 Y Sl 3 e et Bjlaal) 3 madl 3 a3 Jemdl sl B ((2022) e ¢ a3ls .10
53 (1)2 (D) slas el

3l Bl 515Y1 ibgs e Geadl Redill Redd) sl (Sgn o o3 Jgmdl) 158 ¢ (2021) et dboas (s 11
266-194(4) 22ciledl plally LoV lS7ale (328 alailns

I & s bl o Bslien Bl 1 el el a3l aslal T ((2023) agh e ¢ gleid 12
301-318¢(58) 6 ala)l jaill aypall ) ¢ 50 ¢ 3 (s35ndt 2N

gl Al W Ay Pl dalr Rl Sloeldl W3 Jed) 5dd ollbne ((2022) (b b gasdl 13
1720-1666 (3)95 (rlag 2aald

) W W dls e ol 324 3 20 LU 5 e (2017) sl & ae 55 alesd 14
Apdgand) gl ALl (s G Al (el

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50




ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

Sy53) PUWILS w3 o o AT Leas) e gkl gl 38 G B Sl 9

https://dr-ama.com/?p=1281,Suall mesh) Sty seatl) aasdk | (2024) ot o St ¢ oo Jlae 15

Cesdly 2l el el OUT- Ol nl—ealin 1 W3 Jgmdl ol (2025) ¢ aslSe gee ¢ 221816

pobal) 2S7 (e le Al oloodd B Al Anlys 1 gl fadl 324 e bl S G L(2020) 3L (BMe 17
A gl psles Bl pslally B3l

s Bl Bilead) BTN Wl By 1 sl el 33 3 a2 3l s L (2023) sl des as) ¢ skt 18
SOl 43,80 deslr ¢ (b L))

Jode ego 3 Ball bbbl sy SN S (3 i) ) God mde jeas ((2017) ad) gLl e 19
117-220 (106)24 ayn)l agil) it ale i all slasl

@ aIW Bl Wbl oSs ibse Dl Bl 1 gl el 334 3 BL) Balsal) T L(2017) Sas ool (20120
35 Y] Al (el Bl ) plads

sl 2l Amald) ) e oS il e 2l )l 515 (2022) ¢ el aaf ¢ ale 21

Jel 31 (2024) (esline oSy S (pmedly (23 aslidly (Aabl (gamy s (bl Clrle el 22
DS Yly ety 25T 2ei) el e (el amalo 3l i)y Bolhl 23301 Slaaldl 3 gl i) o 3
03 By drelr (el D))

@ gy 2slad¥l Slawsll (3 3 Jomd) Bmiliinl 55 wly L(2023) wse ) ¢ pwsr crlode foolel (rLuas 23
LI 3ady aeliall Slawsll 3 slbaoVl S Slonslinl szl 2 SV Lol Gl (gl ol 52
I e ol 20 nalr o5 24225 aalazld

oly A0 8l e kel Bulys f el el 334 3 Wy Jlgmdll 315Y1 (2015) Ol es waly) wsall .24
nlaalic Jlesl 3y13] o 3)lndl AT 2 Amald) (b Wly) Gl 3201 g

Goly QW edadl )9 (3 Bkl By il o) 3:3E (3 Rededl) 2kl Jaslas 5 (2010) Jlo elel o 25
03I (Jleet 315 1 Jlae Y1 S o g1 G20l Bmalr (e Aley) 253,31 ol

Boon) 20atal Anlys I Bpssasll Sl sl 3N Jgmdl #UE & ool il ST (2019) #1857 5055 5 JUT 05 .26
A44-60 ((3) 10G1uad) slasy¥) e GaSCS Yy bl e

rig bt Y1 AR art b GG

1. Abugabel, A. (2023). The Impact of Digital Transformation on Sustainable

Development: The Mediating Role of Development of Human Resources Management

Practices - An Empirical Stud on Private Hospitals. Alexandria University Journal of

Administrative Sciences, 60(2), 173-233.
2.Borghini, E, C. (2013) "framework for the study of relationships between

organizational characteristics and organizational innovation the journal of creative
Behavionr.

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50



https://dr-ama.com/?p=1281

ISSN 3079-5788, E- ISSN 3079-5796 2025 jamns ((15) sl ol bt cdpdasd) pglall OU 1 it

L"SJ}GJ." ):LE.S\.\.,& U D (oD oy i B Wj&\ J‘,,exj\ &,5; ‘53 ‘5«3)\ Jyuj\ 298

3.Daniotti, B., Della Torre, S., & Gianinetto, M. (2020). Digital Transformation of the
Design, Processes of the Built Management Construction and Environment. In Research
for Development Springer Nature Switzerland.

4. Dennis,furst.(2020). Digital Transformation Strategy in Multinational Companies
AQualitative Analysis [ON LINE].Master Thesis: MSc International Business &
Management.Groningen: Faculty of Economics and Business of Groningen.

5.Feroz , A.K..Zo. H., & Chiravuri, A. (2021)"Digital transformation an environmental

sustainability™ A review and research agenda sustainability .13(3), 1530.

6. Laudon, Kenneth C., and Jane P. Laudon. (2020). Management Information Systems:
Managing the Digital Firm (16th ed.).Pearson.

7. Skowron, 2020, Strategic Management Processes In Organization. Challenges During The
Pandemic, Scientific Quarterly "Organization And Management, VVol. 4, No0.461

8.Sunder M, V., & Antony, J. (2018). A conceptual Lean Six Sigma framework for quality
excellence in higher education institutions. International Journal  of Quality and
Reliability Management, 35(4), 857-874.

AoraTaN (e VOL..8 (15) sl - cisa s - ) Analy 0 e & giaw i 4y 50







ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) sl ool sl cpdasht o ghald 001 Al

£ o s s A o BB e e ol 318

YN 1391 s Sl ghall Lor g 655 oy BN & e e Jaall (319 1
dad) Silmald) (4

The Impact of Teamwork as a Moderating Variable on the Relationship
between Information Technology and Enhancement of the Academic
Performance of Yemeni Universities

& A ot e okl U
st el ciylsY1 kel ST JlasYI 3)15) o cdeld) Jlae W 5)5) Stz

hamed713711366@gmail.com
2025/12/5 :Jsa &b 2025/10/29 SN &b

I : gedubll

Sloshall Lo o 3 & D jkneS” Jad) 3 T Ll aulall o gl
gy ol el e aulll il olelb @ SV Y S
e bll) LS | e e S8 8T s ap iSOV Blan¥l sl el coasanl LS o
L dssS @ | apdl cValall G dad) o pusde) LS el Slaald) 0lST n UL e @il
Oleghtl) | Measurement  oLil 35 pasal (oid>e o0 034 SMART PLS-SEM4

Joalh) Joall @ p @ | 3sudl plisal bl B o ¢ colodll Sl Sl e damd Model
(S | 297y cnss Sy doidl 5Ll B Sl e L Structural Model (55

SIS 3 @ | s Al ods wils el (st Janll) Jusdl g 15 e (Vaxd) B8l b B
o) Olald) @ | Dy el Slaalondl oSV 3 Janl) 33y Slaslall LS 18] T sl 29
@ Y Yy Sloshall Lr gy M Jios pinaS” o) o) T 3gmy
Agted)) ©lasld

ABSTRACT:

This study aims to investigate the moderating impact of teamwork
on the relationship between information technology and
enhancement of the academic performance in Yemeni universities.

Key Words: The study adopted the descriptive and analytical approaches and
e Information | used an electronic questionnaire tool to include the largest possible
Technology individuals of the study’s population. Data were collected from
e Teamwork academics at Yemeni universities. The two-stage SMART PLS-
e Academic SEM4 structural equation modeling approach was also used.

performance The Measurement Model was employed to determine the suitability
« Yemeni of the data for the hypotheses, and then the theoretical relationship
Universities. was evaluated using the Structural Model. The results did not

support the hypothesized direct relationship but did support the
existence of an indirect (moderated) relationship by the work team
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(teamwork).

The results of this study showed no positive effect of information
technology on the academic performance of Yemeni universities, nor
between the work team (teamwork) and academic performance.
Finally, the existence of an impact of the work team as a moderating
variable on the relationship between information technology and
academic performance in Yemeni universities was proven
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IT 0.667 0.852
ITO1 0.559
I[TO3 0.91
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The study aims to identify the concepts surrounding the means of
electronic marketing as one of the modern trends of marketing
and its role in improving Yemeni port services, by studying the
means of electronic marketing represented in: (websites, E-mail,
search engines, social media sites, smart phone applications, and
Extranet) in addition to the role of these means in the services of
sea ports.

The study adopted the descriptive and analytical approach to
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describe and analyze the sample data. The population of the study
consisted of all employees in the Yemen Arabian Sea Ports
Corporation and the Yemen Gulf of Aden Ports Corporation in
their various categories and levels. In order to achieve this, (302)
questionnaires were distributed to Yemeni port employees, from
which (218) were retrieved and (38) were excluded and the
analysis was carried out on (180) questionnaires. The researcher
used the SPSS statistical program to analyze the data and test the
study’s hypotheses.

The study proved that electronic marketing via all its means
(websites, E-mail, search engines, social media sites and smart
phone applications) has a role in improving services in Yemeni
seaports.

Further, the study recommended to the Yemeni Port Corporation
the necessity to pay more attention to modern electronic
marketing means as they have an effective role in improving
seaport services and activating the means that experience
inadequate use.
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ABSTRACT:

The study examined the joint audit between theory and practice,
Key Words: | guided by models of some countries in the regional and global

° Jo_int spheres. The study aimed to identify common audit procedures and
Audit o . .

e Theory& their impact on the audit report. It adopted the descriptive
application analytical approach to collect data and information and the

e Models deductive approach to test the hypotheses.

The study reached several results, including: the lack of interest in
the final audit and the increased interest in the joint audit led to
increased opportunities to improve the quality of the audit report.
The study recommended that the Accounting and Auditing
Profession Regulatory Council in Sudan should orientate certified
auditors to apply joint audit procedures in planning the audit and in
preparing audit reports.

165 RPN VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL



mailto:mazinbeedo@hotmail.com
mailto:Wadomer98@yahoo.com

ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

PRI NN

D gl

Bl € Ll B L) (oo 30 B ulall Jre aSREL Aan ) ks WSS e S gl sl s
oy RN dar W Lal B U (S b sl B gl sy o danle of i
M) (S G Gl (S 8GN Gl ples iy el i dsn 3 LY o &)
ol ) i (S 8708 Bt e Bl (@50 e S Ja) ) liolse a0y
B sdw V- 3 ) gl widy wilsy SREL Gl N 5 Slisle iy A
S r S 2l Sl Ba L b (8w S e S IS a5 gy M e e
(Rl i slis) = by WY ) med — el L) dan M Jlos iy dax M
e e 5 ] g O e s SIS ol sk gl e gy cipne o U
Baly s el M p 5 3 8ol Sleslall e Sl Aaliad) 2gsdl me S e e 8350
3 oy 8 g ol slas W) Ol e (S8 st el s ) 25 el Sapr
Lo Al (sl

s Loyt USCi

Y oVilad) e Ryl (3 dnhall Ui o)k

S M 8 (3 SREN ALl sl 35 s . 1

faom )bl ) Sag 3 TN Garl M) ks 5 o . 2

T S1odll B35 (et (3 y93 ASREL daxl Wl fo L 3

Lyt 420

shodal) B 2Y — 1

RS dal) 9) Lale dsalll me sl ool o gysd Gl 85573 aalall )l 8 (oS5
Lxrld gl dadall Sl Cots 0SS ) Blo) ((esSE) Slleall PEEN AR RUWeI
g ) 2 S

“ikondl 42N — 2

ASREL e M gode (3 aaall el Yy addedl @Akl 3505 (3 dwl,ul aden)l a8 oSS

166  EEWNIAS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

ety ) Bl

Al 8 & LTy aal) aan ) Slsl x| e Bl (1

) e L Soga (3 WSl il aax M ke e Al (2

AW S19dl) B3gm (et (3 ASHREM Aax ) e Ol (B

tho)y ! Ao

1Y) el e ol alie e deget Ol Ll 1l

Al s Slaghally UL mar 31 Mol iogll gt — 1

oz il i s HLasY :L;lal.,;:,.u‘ﬁ\ G@.;l\ -2

a5V Sl il L) ok Ayl Olal 3o
R PRSP Ly X U(p RS NUNCH NS UVE KPS E-NERCI LS O N PO I W[
gy G| U B30y SREL dam U bt o A5Lam| AN o3 Be sla il 041 e
AU (el 83929 aSTAL Aar U C Aslax] Vs IS BYe Al adll 454 @

1 50sh) Hlisl Sl

Adasll LBLjleg aSal) dan N s dulys Wsle s dnhld) googe LY Al Ol e O
Adglly BasV) Jpl) 2m miley sLa gL

Al Sl 56

M(»2015) Azibi, 5 Velte :iulys

33gm et W8 3] Ws W (Joint Audit) Sral del b ol I3 L jamd cddgrl
AW Sl dn sl S5 By gyl mr b Azl Oliy aug) V) Cglll i b (3 3l
Bymd el dgand Sl k) (39)0¥1 SV s () edaidl) Gledl e Byl il
AR da M s B 3ol N1 Ol L 2 ey AU Ll (3 38 ey oladsdl
A6 (Low Balling) Jo¥! o) e Ol i 5ol Jo pols ;S5 o 3B B3

ALY s 3 @S S o>

167 BSOS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

shaze) adi (3 pged OF (2l o O el alladl (3 el M Bsie OF 2l comisl 3,
f ool ol bl sy Jalall Gamdll IV e el S 58 By cJrendl e a LY
536 0" plaidl Vs O Uayl Gy (o) ol O 16 sy arlye mn alib 83e jlanal e W
Adaad) 3 S ply By (Gl IS pli) o o osas L) slsl gl s
glsyly aSall dar bl o oy ) WY1 OF ) Ol Ul Lo L) ) losY1 planas
Srall ax U O Jo 8T Bl bl QI bl co (3 cinlang 83902 cilS 5300 535
el 33 ety Aoy SlLas ey 093 e B IS (3 Bgmls gl ) 38 <SS
Bagr e Bage 89,20l (S plladl s et e W) Band) S5 plad) ST AV e LS
DUl o) ¢ o2 ) ooy 531 By (3 8500 AraSibly Bl alsall Jhadd s ¢ s
2B Of @iled) o ebl 135 2008-2012. 55l Y L iy LW (3 1578 306 e 8350 2o e
Lo o @l LYl OVt 8y cpbsndl DS (3 ol 8 OIS 3301 335 (3 3SRl e M
ety las) Ll s ik el & Wly — GalJ| aSradl dma) M il & —
s 22 cdb 3309) 830 ot 30 AL dan U alas Al OF ) au )l coals (U5
el dabau) dndl e 508 i dazed SIS Leails O,

2)(:2019) sl 1iulys

SISl 3 obldl Gl ol @ aSral) den b ar M e o5 T3 ae )l aas el
Bl e o5 T L coMiladl el I e gl AU B Gae (3 2yl
s} ST ey Sgpall aJU GLyYY Bow 3 oyl ISa) (3 laglall BLE a3 sSREL 3
Sespald BT GLeYl Bser (3 iyl IS (3 laslel) B e (3 W) 5 3 Lailll o)
3 Slglall PUE ade 3 aSRal aom W aan M e a3l e Y jLasl ) aul, ) cdas
D r oy e CBe (s Lt D e sl AW G G & il w1532
) as ) asl ) ol pall AW BV B (3 )l WIS e i 85 s guedl
OF Al awhyll cdogs ciml )5 335 35050 3SRl drn) M o a8lax] NS @3 e Sl

By b 8 (3 Jadodl) (D s 3 e (Spmme 20 o SRAD B A e 55

168 EEWANINS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL



tel:306
tel:2008
tel:2012

ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

sl L Dlglall BUE ais Al ) (08 Comgl) sl VNI (s dll aom B dasl W) e ST

Jes o Aeg Al Jodl o Lie) Joll e sie 0 B)lae Aul)uS dul i ol ol 2l Ayl

e R S AU EN VP I MY X PO Y WS URT RSP REACCV R SERPRT (RN

ikl aalas) ala ol 3 SlSe Sl BUE ads (3 iRl

3)(:2019) ¢ Jof :duy

(L5 5 o o> ol it 00) Lgpasints 395 3 &I e 2l (3 ) Ao it

B o e Wil Shlma) e ade Jpadl Gl Bl (il B e Slalas

Slaglall a3 2 ) clgabisnal of e 3 by A 515l s Jpnad) 2455 el Lglios
Lo o ales) ol)lp ol Blaza) i3 @il slow il @l all 31 e aelus LelSy ciagll
oo eV aad) s dugll olubsd) Sl sy Al Olal ) e oS WY1 Les 18y Ale 5L
lelad Berdd LI (sdlly U B3 i e Jaadl 8902 pleaad pdally (53l 03
o3 @ AN Al jes ga Lot i) J3led) (3 Bl ASae Lad @ e Lo e 2l (JLesYl
AUyl 3 oA 3 aSral) del M g ST 8 ) asldl cdae W ) (3
ezl Jsm oL Y1 ol Ll e ils ) auhall clog W 3LpY1 Gaw @ 3dl oISl
clawe 3 Bl dar M g Aullll ool AW L) (3 a8 e I aeST aSRel der |l
Ayl 3 A es (3 Laypd sy Bl JlasYl

*)(»2021) Biehl et al., :duly

it ¢(Game Theory) dailpn¥) el dr i) Lo dazey (Gaize § b YlE el s ffxs
o sl Gl eSSy g B3g (3 el g8 h e A ) LoV @ auld) gl
LS e a4l ke aglg] BT tis)ln bl wlb 3 ez el giad Of 4o
oSl Gl oy (Free Riding) gl s 58l e 340 4.k 6Ty ((Synergy) (3,-1)

S50 St o DS Bles) sazes dad) g3l b (3 ) 539 OF gl 5308 09U &
3 Gliey Wle Gstan O Olaxl M O 136 Lagry OMusY) ol wlad) domysy cparl M e

i S 2 e 3 a8 B OB Ojlse Sy Jandl el £y c3pdd

169  EENAINS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

Wgs S e w5 8 ST M e 06K Laie UL @ ALl 2l by gl Jelidl
il (28 s Uopaas Sl plily aapl oW1 ) 08 U gl oSl 38 >
o Bradl gaadl Sain Of (Sa e 5B sy s al mhsed) WShy L leall iy 8 Blo
B VU 3 LT YE el H o Oglad) 05 0F Lty adlSlly 835 o 2131 330
Gl OB —als 1) e Odas ) o olgd) Camds gl (il = laas U b 055
LGl & aaldly «aiss B g sasb) G e o3l G e 50l BT sy Sl
idggdl delgh o feadl i o ot diladl) Zeaed) Sl OF SIS O L) g il
o2 U fee b ) 853 S o1 18] Rsie pd tls ] (g5 45 aShald
W Ode 3if e 02 B Gpre SIS L] s 580 oSl a2 "50-50 8"
pald a8l moled iyl sV 28l ot &Y Goagr Bl plew] Ady AU
ol o Jeladly dpolasll Bl alad) apdl e ddes e o deae bl oo
033 oo W) dhes Oy chime SV (3 Lo ke 0S5 5 Sall 38l OF ] 2l ald
Ay B39 (3 1S BBT oy 88 Sl S

®)(:2021) Dijkgraafetal., :iu»

Al sk Al BT Bl & Bl e lSe palall alll el R s e
@ aikz OIbY dlee Sy Wgs o) L e sl 55 (Joint Audit) Szl i)
5% 1L Gy b e Lalal o sl g8 plly plexa) OF a0l s 3801 glas
Al Al a1 ems (elld mny ¢ Big 4058 ade ped s Soedl S iy (3801 835
o i) el Al s pad Y el eall 30 ol

G 835 (3 el gaaall Goase Glg] Ft ud ¥ AU ol ST of o) sl gl
Aglpera Vb Aaladl Sl of (il DBl e (o 5ge (3 8nS Bajp et L3 ad)
Liis Wogas 3342 bl (3 G 5352 et 3510 U coylal @ dll wlaly ) jan OF 46
Sl (S a8 2l el STe 0S5 butie ol cawgze 2Ty o8 S0 w2
sl 5B g pis ) S S el O3l 3

170 ESRIAS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

B el 3 15502 Ulew] gy 6 Hiadl a3 Goes OF ) ) i (Bsedl slan Lo
@ Mazars Joo asly (S alig 3 WU oy AdH) 21 OF gl ds¥) ESU (35
DSl s Yl Bie 3830 ey O LS ¢ Big 4t 3 ae b 090 o L
AU @ a3V e M e Big 4 e o) s e 60

3] 6380 4SSy Slheal s e iz dadl 330 OF e ehdb) c auly slan) ) 2800 el
Bl Ay Y ST pli)) ) Blo) iSiie bl semgy (i O S Gt as)l s
2 ads Al B 3 et g sl Bagdl" (3 Gt plladl 3i2 15 (M3 mey AL
a3l Gime Soole adoy (it (S dauly dax)

G Of 55 SILLYN LI O elayy (sDasy 385 Oy dnadkiss Slgr o) padl oe LS
solly 2l Wy B L caadl) sasd & ez Y S adgiol e 18Lo) dib a5 Sall
Bagr OISl Bale S i ¥ a0 iaas bl 3 ke 05G 5 pladl 0L iy g loY)
Agles Do) 093 r Fsudl B o

o 3SR ALl oy BT 3 aall ol e Gl B U ) OF ol U) (5 Gow Ly
Adglly aeadBY) Joll ans milan sl oVl s b s gkt Ayl A

[AS7EL eyl (g 2l Gy HE

Skl dai M aggde i1 -3

rosd B (3130 Gt W A5 e ST s o3 e ST 3580 Ban A psgia O}
o sl (ALl Jlesl k) oy danle iy Ly (it Barle B Mol S >y
el Barle olice dbuly AW Sl derle WL el der ) By Sl bbsd)
e O LaS™ cdlg daml o &5 Jio Goun Olabgiy Jadd) dgd) (3 ORES 3] ¢onlitunsy Cpbuaiin
W (e 35 Al Of ks U] Sy o ) s (3 pJA T e delis 5 g5l
L oblas Gl IS izl daws BT LS cobla Cdle S 55 o0 Jolae 344 355 T

Aol P Jﬁf Laxrl M dles 835 ped ] 235

JOURNAL

NS, VOL.8 (15) crasll - i gaan - sl daala 8 a4 g Chaaal 4y 5




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

3 Lo 3Laddl Sblo el (Rl o5 ) adl Cnmr e 3 ASREN Ban M) g5 SIS

Bplodl & ) el ples s mn Bar N ke sl ade Ol i danle o8 Ol

e OVoss e OMamyy e Oy cnali pdiimyy e Cpmarl e OB (8RN dar) ol) d)adl)

Gid 4 Oby cade OWlsn IS8 (b Lagay temll Alas ploe el o2 OF (S 0y cdS g (6T

AU e begin ST ol OF ] Legi Oglad) s A3g car A1 e gl

L o Joxzs Oy caa2 g0y ) 3 055 OF ¥ &l Ol (5 3Rl aenl V) 228 1ASTE

St

ALY Olaatieg 435N o) 1

i) Sstmn oo wb5 OF S0 &) dedasdl aelsdlly colsal) Jlme¥ly alidV) asE )l laglall 2
AU el (3 ol

A B e S (3 Sl 250w ezl Y1 Sl Aulps 3

idas OUbT asf o 22U I W68 3 Lede 2l @ dly Aegl) (ol Lpmdl bl 4

as)
Bl M sl Wl (3 RS Logng 351 o Lzidlin o5 ) LLadll pSad) et W pl) L5
Leake 3 )leall 1S3l

Al 23 olelbar Yl o bbsdl olebear! foid gl &g dagh) olelbar¥l IS 00 .6
o & ST B U S e Gl ces 3 00T 0T g dagd) ek JSTLalls )
). csS7all pamrll gr JLasV ol kelb 5345 550 3 AU as 339>

Sl e M A RT 2 =3

N REAF RN B S AUR PR W R L

Ggage Jsh pf o ilsb 55 andy (3Us 5 g @I WY e B I s ST a1
Boloed) 2y Blaal Sl odld i Sl 18] e ciusliasl oSS ] Jsms OF )
339y ool M ABzul wod Zagll 1Yl sus] e 3SRl Aer L) OF 44 WLy islasy)

NS CR SRR N P U U PE NI (e

NS, VOL.8 (15) crasll - i gaan - sl daala 8 a4 g Chaaal 4y 5

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

Sl (@3 L) o s ST AW (1ol o8 13) U Jaall asTW o Jsad! Geaws 2
bl LM (3w iRl dan U (3 3l ST STl e 005y (ol o Ll
OF e Ml 0l IWs o danl M dded) Lodosidly Ogladly o) bl adsls 335 .3
Aslall 33l B, el adels 3L ale o LS a1 AN Lol sa) 0555
(E Ay dar e (T, ol
e Gb o Al e Bapr e 1 g Giind () el AL e (1
OY ¢l Wbzl gy (piliz cparlie e OF 1Y canr M 12 slaied) 2eadl) oload
ca £ oy i dslg e 3 ST 3 B0 e BT Gl el e W 51 5
Al ST g,
Blas o W OV slasl Olwd ) JMizel Ldd G o i Cparlpe (e OF (0
U5 ade o2l Ll Aed el @ o (0l O el 02 AU LS 3 (YY) el U
al) 3 Sl el bgral Loe a1 065 Of Jlesmt Lo Of 209y (5537 Login a1y
Ugho Bzl yulas o slaxeW) 3 Wiin 558 Bl oo derl M) SlelrY sl ks 4
kel
R PSS URFYPS PEN AU IO RS - WP PN U O SO PN P
DAV Ol L) Lty L) x5 BIYI o w5 872l 2 b 2,80 Of 6
I ) o B0l Rl Bl e Gl e S USS  s Ba i
Sy 2l 2 2520 Gl 3 SUL e P 53 3 a3 B A O] (<
AW 8L hen ol (3 101y Garle Y o) e e beladl Leke
I R e e P R I B S e N (G
oy worle oon Yot 8 e sl et el 2SS alen 380 08 5T il
Slp gt r a9 3] tly Juasl O WAL Al ddes e bl & O] (5
Lo aps a8 0650 L il b gges OF SlaVy opman 3y 2l Cpn M

172 IS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

e s slas T aG ) Gprr LA sT 0 e 5 ) Ll Bl M B35 O] (o
Faslall Gyl @t Slhes dad esp 3 Ur 3y ol g3y 2V

Slhes ST 55 4 daky sy crgdl S5 8l aand (SE U Lsp e ol o b ) Ol
4 s ol smy QLS an) Y1 dolsy AL IS8 e 2902 sas 3 (Y E ) Bl
ilo S5 L el 39)s¥1 SV 0L O) b dlal g5 oo 2355 39)0¥1 SLEVH g3 (3 agl) G
Bow 3529 O Ly gl S5 5ol o adl andadll LI o i Bame 8S2L drnl b dols s
Y3 ey aanr ) Slles 539 3 Gls] BT 21 2l Sllas iy & dlasy Gl T
skl Y1

N o amr Ll ) 5l Y1 3 liST plal oISt Bdblas (3 g BSRED Baxr ) pls O]
gV LN s

SRl el N 50 s Al de gl ol e sstaza ) (T

M Slles ol Gl U ool B30 332 (0

Al o) 3 ol aSrall a3 on AW Ges (2

(2 Bl pla anly gl Sbasadly Shgmal) s Ll (5

Aspell Lol adesndl e (ool (&

Syl Byl (3 a3y e e 2 L) ool (

A N IS iy el Y pgd) e 32U anilall opdl ST i (G

QW 85y AW W13l bles B3le] e A (-

RS WIS U PN I VPR (RPAUR- PRS- B ST 6

Jos 1aSim ged Jiail Bise Jam der Ll dles & 03l Cpmrle g OF Ol G5 o U
IS0 & g AV Bl s 2B G e JlesT anlis b ol3 I e el M) 5500
535 83l OF Ol (5 LS eV o S (Sgtnn Job 520 alglh 5T Jo oy 2 b
ozt Dkl o 1857 Wb (5 372l el all Gojlan 6T 35y pde g7 Y Lezllady e )

ool 230 e (LY 1S5 B lles GISS (2 andsd) 8,8 83U Lyl La)

174 PSS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

e ol S8 sbeed T SOV o 508 35y Jlat (VU Jam (3 LM o g 1) )

53L a8 aSad) aar b aal e Wi Y aSiall de )l SlslisyYl saw e 2L 5T

el Aol ggll o1V B

Sl dart b gdes @) Jgdl ZBUE sy

U e o Lgne STO SRl LU (3ar 3 Jgull e 8 Slis

B aylasly (DS U laad) pllad) 2l Gall) 3R Ger e L3l g 1
RERCA

Bl B3 3 s @ D52l (65 AR il Bl 3L ALl 0555 gl 2
05y AV Les b A BB ans a0y (AT jlasl 85801 psi 3] sl oSy
ol aad Gl LY

bl e gory 3okl 8Ly S e Badl) DLV (3 Ak e 3

A5 e Wyl I e W Gper 3 Aleed) IS Bal) BSRAL Gaml 0 O (S Wys 4
A2 e %020 1Y plad) U3 die Blast sl #31 OF 1255 02004 0 el Gl addasmg
AR el 0w S

o Lmar s Wiy s Lo 13 slael psi ) ISl a3l 21966 bl e Lusp I Y5
@ AU o IS ame Sy e Bed o Lpnggds AN danr MU (i Cparle S
Dins Y-

o e le o5 OF (Wdomdl) 4y e ol 0SS0 g S0adl) Bssandl 2l 8L 3 2alaiYl o .6
(Op) o5 S pg bl bl St a3l pllsi o 528 Aml ) 85U an 3] 60ndl e 3
oo Sbleodl 3 e Gy s OF Sl IS7 e ot 1 b Lo e 21368/2/22 5 )lny
salall gledl Gueldl SIS 131 e e 3ol Ball as LS8l 5l Al 205N
Gy can OF Sl IS Jo ot 1 b b e 51386/2/22 5ylng (5/p) o3 S psee b
Ao ales e 33 B3 e LS 5led) 8l dlandl G e Sblusd) 3 Bl

NS, VOL.8 (15) crasll - i gaan - sl daala 8 a4 g Chaaal 4y 5

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

o i b b e a1424/6/2 wluy (32/p) o3y (S psn U 5slall glad) el ISs
oo o bl e S e () Ggi el ealel 3S0e o ld) 358 (3 dela)l dmedd
Plall olsall sls st LS laslal wady sl 3wl aghie Wb ot U gl Cpenld
(62) o3 S ps Lt
oo Oly Wl Bl a5 3] tlends A5l Sblus wrle e ST cnas 51385/3/22 556 (3
b ol Gl e ST Sbles (e Bsldl Bald) Raed) 1 b b e oS s
L) 3 gl olebin J) oxs IS8 2o Gy L adhes sag (B TS sady BSLLI (3 faall
NGl Gk ) e ey el S5y Sl M2
22010 ple 3oV sEV) 85 oo il (3 St iy 85l Al 6 pogt plazall 5l Al
syl wsls a0 1is (39 “The Green Crisis Audit Paper From Policy” 0\su;
el Y el e e s 3 AW Sl Oliel (3 el A (3 ASREN el L
Sl e 355 wzgy cianll OW Jus Jo 245 AW IR e 302 50 g0y oy
DS V5h W a6 sl 378 Jsls e i) gl ol g
2y A By Al B3gr ed a 3SREL Aer b pleaa¥l sy ol sl e OB WL
B LS (595 pr Lmrlon 39y SN B sy cygay (o)lee el Bt 1 Yy 07l
oo 2l il e gt 1955 O bidy diasasie llgny Bylae Oglest adlenl) ol
(21 a e
O i @) b agmy Olg Lagh Latly Lesgdos 8Sall Aaxl Ul danb LU Jols O An
dper Bt Selry (Sl Jam 3 b ) B4 o el sy e 3SRl dasl )
Glao 056 8 aS7all danr b S3 0T LS Gy glow L7 anendy gl 6lsl e 3 M S
i Sleardl alexaWly A5V 55 0 Ol-U (5 Wty coliandl il 15 STy Jgll am
Sy JleeW 2y 3 Aol Slghdl dgrlse o Ao dar M (S0 Saxd aaSiall das ol

(o5 gy sla5

NS, VOL.8 (15) crasll - i gaan - sl daala 8 a4 g Chaaal 4y 5

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

R LAY PEAPONT &SLQ.«J\ Grkad) Ll

s At dwlyd)

DY g o anhll Lede dass gl 29 dl) s sbe Jo C3dll Gl e s s Jolin
o My gubedly bl (a2 L il derl U sl Oug s iU e sl Y
Y sl

&N Loty ) O ghud

Syl 3 (Blas] dddy sy (i ObaaVl alisal e a3l anhall o)l (3 Ol L)) deze!
A Slglall b d) U alran¥l (o35 dly aSad) Al povge 3 Slle e 0Lzl
el ol) 22kl Lol IS e Cof et Bla) Clle Lelo cF U3y (ol 23 jLasY
ol skl s ol dly casrall

O Al B (gde L

1ol L olaal S ils o gl

835 s o 8L U1 ol AL daxt LU alexat) B3Ljg Adlgd) daxt AL alexat) A8 1
Az b

Ay SR dax U lel ) Gp adles] Vs s @de Hla" LY dn ) dees Gl USH
Nt M)

oy et L1 83 382 ASREL) eI L) 3429 2

83929 aSxal) derl b by u Ale>| Vs ol B Sl LW As @) dses Al ST L
Mg e L)

BNl sy ATy ol Adlind) 2g ) Sl ) e 4] Jesdl) G L USE Sl oy
o)) el L) 5342 s 3SREN e L) kel 2Lyl

Hgais g Ayl aond

R

Lo Sl sdag (ol A Biladl) B bl AWl e Cod OB O (3 Rl it ek

177 NS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

S @ Jrasy SRl dar ) olas gl e JoW U (3 adgged) asdl st oY1 asdll T
Olsgedl (3 dan) Mg dnlsd

Ry SAUR PR RCHPRERPAT S SWIN R PPN M

oy e ) as & Al asd) ad

i) gl Gk e BBl BA & mol) Bl e e Codl lade L) F Gy
3 Auhdd) ezt lsjde LW dglacs o = ally Al V) Oliall (] (29 (3152
(%100) il Sl Gy Blozal (70) sspal &y aullll saze e Hlazal (70) wys ¢
Ayl As w5 mom Jodr 3 Ledy

Salally deygll bt (4 3 (1) Jgur

L) Sual) oL
%100 70 isjell bl Y)
%100 70 ksl & &) bl
%100 70 el ad Ll Sblza )

22024 50 Zalyld) e i U1 Sl juald
Loy ) 8151 Cawg
RS ROV LA U PR U 73, U RS WA RS RS JOPYS U Wik - L - VSN IR P W RV SR VT
S ekt
19 el
SRl el g gl 1 Ay canhl) de SEY Rt led St (obE e e 52
) Sl (A S olell jaasdl ¢ ala)
L]
Al Slaze e Gpadl o WSS a dly coliz g i lel Al SBLy
Loyt B1ST elide
e Jexsl g ((Likart Scale) wbdl oS lie o obbaa) dmys s é

(43.2) 3 dotr & mose o LS (g 3l) ) (52 @3lsT V) oo oyl

178 IS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

iglex) AN Lgdt At = O3 4481 6L0 drys
or 4xi o 3ilgs Gor,y %800 5T 5 sy (38lf
Ao Ay Aoy %80-70 4 bl
o gt Liblgs domy %69-50 3 Ll
Aadss Biblgs Ao %49-20 2 sy dlel Y
Fodaze AElge B> %20 .0 L 1 gl Y

220244514 Lyl e i1 Slus) ¢yl
VS Al ol Lol OB ades
J55 52y (3= (5/15)=5 [(1+2+3+445) Lasss e 0 gt o ool 1501 22
Sl aiblge e I3 Js (3) o) Ll o sl lawgze 3l LS adey canlll o)) Lol
Sl asblgs pde o G5 U5 (3) ol Lawdl e Bl Lawgze j2al 13 Ll (Ll e 2l
Bladl e diall
P [OUPNPOW::
1Y) sl e U3y coltlly Baall hlasl e S sl @ 2l BT amSle e asTll
Aoty 3157 Bee .1
Pl ks e slys cdal e o L o3 L 31531 5,5 LYo o L 1T Buisy dea,
Cdazel Wiy chabazie of Lolsie il sl WL sl T e 351 Ys Bl Ao SRl 485 )
RN P U RN RNV U WP
il g2 B jlas
Bl 3T (952 Bio e 3 o ) el ol 3J9Y1 drall slie] e slgmY & O ey
gros J2 (3 sl ) e deget e Lo F bl Sl pud BT . asT
algaz £ 55y (Lgdadty LA AYo (sey il 85T (3 bt el agre b A3y (il
(A ol el o fadll len Lo dolie Wy ol &7 o casalll 2liall (Ssies @i

S el ey (Blem e ds Vg (Bulnzal A sl om n OtV gl @ OF g

170 ESIAS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

san Sl Sl ST meatd SLA Gan fokals (DA an 52 e e e Sl
Agalll 28l slas T mnasy (o) a4l

Aadsuindl Al Clul!

st @iy (SPSS) glasyl mabpdl plasanl & Blop o imdly dullll Clial guded
L) (Excel) JusY ol wlaa¥l cd LS dslam V) pslall 25lasY) aapdl ) Hlazs|
Y agle> Y LY FW plsany sy canlall (3 4kl 250 I

ol e aall sU3 Sl dd) (dly oS T

el dne 310 LY sl cadly a5l Slasu I 2

(ohlall e aall sl by (Median) L) .3

oo il =Y (Chi Square test) ¢S w e a1 4

1w il jlaslg SLLI WS

HAg A Ayl digad gé..p}i\ Jekoed)

ol dny 3 AN Al die e Lenyy d) Bl 2o dey LU W allul) 35T ke
bl @ Ulesy abyg Jolud 3 cbld) i & Wy el de S e Bland) ol Lozl
(3 33151 Y (@Il ¥ e (@lal sy GBlol) de W) Slpaall Lof ¢ e ((SPSS)  SlaxY)
elly Bl DSy sl Jlidh G Ly i) e (123 ¢4 5) 3aS hpine )
ol il wlhle e dnldl dne s LY Gl

ISl dazt L b1 W<

do¥V Ll e Ayl A 3131 by (6 S aisdl (43 3) Jar

Yo%) SIS B gL (6 rams
4571 32 Bty sy
40 28 sl
8.57 6 Ll
1.43 1 gl Y
4.29 3 sy gl Y
100.0 70 £ sak

£2024 Hlaw Sbly aBly o (i) 3las) el

180  EAAIAS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jonss (15) suadl o) W (A ddasl! pshall OL N A2

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

Jo¥ ByLall e Byl die 3131 by ) S ansdt (434 Ko

mAsY Bl
45.71
8.57
4.29
ok 38l Gl ds\ Sy sada 85 Y

22024 Blaw) ol &y o Ul Slus) : gkl
3Sall Gl fo) S iy Ogaily Aulll due 33 e %4571 OF (SCally Joddl e man
(Osablsy Y %1.43, Qs %8.57 cn> 8] 23 &SL" Ogadle (o %40) c(l;.su-\ 8 ) Q dege
iy Osiblg Y gt %4.29 o> 3

W1 Byl o Ayl i 313 Uy )\ il g 1(5:3e4) g

Y0l 3,5 481 gh1 (6 giams
4429 31 Bty sy
50 35 &bl
5.71 4 Ll
0 0 gl Y
0 0 sy gdlel Y
100.0 70 3ok

02024 (Gl Sbly &y o0 RN NS WA

NS VOL. 8 (15) Goal - igayan - i Anals o8 el A gl cins Ay 93




ISSN 3079-5788, E- ISSN 3079-5796

o8 ol O3l A jes & Jlus s

2025 joemsd ((15) sualt o) sl (Bdidad) pglall OU S il

oo el g & ladl o ASTEL) dart L

LW Byl e Ayl due 31,81 LY o)) S auied) (634 i
)Wl o dwly S L) &

44.29

I

AU 3 )

50
5
m o

52k (38

Gl

71
Alaa

il Y Bk 33l Y

22024 Blan) Sbly @dly o (iUl Sl uall

B39 344 Bl Al M 5eg) e Ogdily 2l B S1BT e 9650 OF (Kl Jaddl o ean

OF (n (3 cOsidlyy ¥ %05 gyl %5.71 OF - (3 by Osidlsy %044.29 5 (i )& aan| N

Bty Ol gie %00

I )Ll e ulyldl L 3131 SLrY ) S agdt (7:34) Jgur

%0l SIS B gL (6 rams
27.14 19 5Ly 3dlgl
60 42 &bl
11.34 8 Ll
0 0 adlsl ¥
1.43 1 sy sblel Y
100.0 70 £ 5o

02024 (Gl Sbly &y o0 (Wl slas) el

1825 I WASS

VOL. 8 (15) cral - cigapuan - sl dasalas o8 jall Ay glaw s 4y 53




ISSN 3079-5788, E- ISSN 3079-5796 2025 jomwsd «(15) 3l palel) 1 (et pghall OV ) Al

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

I )bl e Lulyldl e 3131 Sy ) S agdt (834 IS

A B Ll
60
27.14
11.34
I
sady il Gl alaa Gl Y Bady il Y

22024 Hlaw SbLy aBly o (i) 3las) el
iSgal da M @ kel (G5T) e Osiily Ayl B 13T e 9060 OF (Kadly Jgdd n eian
902714 of s @ (37l Bl Slu)le gLl 2ndl 3)5Y1 i dylasl AlS desl s U

Sy sl ¥ 01,43 5 cosails ¥ %00 OF o 3 c0sile %011.34 Guzy 053l g

Gl J1 Byl 8 Ayl A 3131 SblrY 6yl S ajsdl 1(9:3¢4) Jgur

Yo it S 81 gL (6 groms
38.57 27 sl (3810
45.71 32 3ol

8.57 6 Ll
2.86 2 gl Y
4.29 3 s blgl Y
100.0 70 £ sast)

22024 (Glaw¥) Sbly &y o0 WOl sl ;e

183 PSS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796

o8 ol O3l A jes & Jlus s

2025 joemsd ((15) sualt o) sl (Bdidad) pglall OU S il
oo el g & ladl o ASTEL) dart L

Gl 1 Bylall 8 lyldl s 313 Dby () S gl sy (10.3.4) S

Ay 1) 3 )

4.29

45.71
38.57
8.57
2.86
.
Bk 3l Gl RO

Bk a8l o Y

22022 Blaw¥) Sy @By e (ol sl el

a3l Anr| WL alazal) 3l5) e Osibly dnl i dxe S e

%45.71 d\ w\ﬁ J".L;-\ o C«,a.d

I

%38.57 O o 3 (Bl M 8 8392 el o 8345 UL ol 8SRal) aa | Ml alazaV) S5l
iy Osiily ¥ %04.29 5 (Ogily ¥ %62.86 OF (o (3 cOgl2 %08.57 (aiiy Ogdily agie

BB Byl 8 Ayl e 3131 LY ) S gl e 1(3:3:11) Jgur

Yot S A5\ g1 (6 g
65.71 46 Bl (3ls]
27.14 19 &bl
5.71 4 Ll
0 0 adlsl ¥
1.43 1 sy 33ll Y
100.0 70 ot

02024 (Gl Sbly &y o0 (Wl slas) el

NS

VOL. 8 (15) cral - cigapuan - sl dasalas o8 jall Ay glaw s 4y 53




ISSN 3079-5788, E- ISSN 3079-5796 2025 jomwsd «(15) 3l palel) 1 (et pghall OV ) Al

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

a1 Byl 8 Ayl s 3131 by () S gt 1(113:4) S

B Asaldd) B Ll
65.71
27.14
5.71
0 1.43
] —
3ady 38l | Gl alas Gilsl Y ok 33l Y

£2022 Glaw) Sbly aBly e (L) 21s) : yal
B ar ) al) e saiy Ogdily aulll) ane S e %6571 O (Sally Joadl e e
Slojlad nibslt 5T 50sY1 ool 8 S Gaiall 5 AW 3163l g jand ASTHy jamidll 2ibs,
sl ¥ %0 OF e & gl %571 (Osbily agre %2714 OF G 3 ((ASREN Baxl )
iy Osiily Y %1.43,

Lwdldl ByLall o8 il & 3131 SbrY ) S anjgd! pog (12304 Jgr

Yot S A5\ gh) (6 grams
31.43 22 sy 3l
50 35 sl
12.86 9 Ll
2.86 2 gl Y
2.86 2 sy 33lel Y
100.0 70  sad

02024 (Gl Sbly &y e (Wl slas) el

185 PSS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550




ISSN 3079-5788, E- ISSN 3079-5796 2025 jonss (15) suadl o) W (A ddasl! pshall OL N A2

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

B3l Bylall 8 dslylll dis 3131 SblrY (o)) S gl gy (3:2012) IS

B Aualaad) B jlanll

31.43
12.86
2.86 2.86
| I
3oy 38l Gl il Y sady il 5 Y

£2024 Blaw) Sy @Bly o (W) 18] el

el o M ell) e Osbly anblll dne 3T e 2050 of (Sadly Joadkl e s

Wyem o dolay Wile Ol BMte wo 1JUI 153 ol o BB Al (3 SN dnn )

OF oo 3 cOgl2 %12.86 sazy Usbbly agre 631,43 0F G (3 (B 31530 slie] ex) e

kg Ositly ¥ %2.86, cosisly Y %2.86

D Sl glly il

! Nl

(gl kdl e sus J) Ol o Astall Atyidly & ladt Ayl Js e

Gy x| ) 39 332 AS RN Gl M g O L1

B B3 et o 8345 ) ool Al tex L alazaV) Bals 25ledl Al ML alaxa¥) 2l OF 2
RPENN

gL @ S Gl (o3g B 18 sgn am STy el Aiby U a M ols 0T 3
SR Al L Sl sl of 305y

o WU el sle o BN Al (3 BSEEN Rl Sl B M sl O 4
AW (.J\}aj\ slael daxle Wogwr o delg a8l Olgd L

ARl AU Ol gLl dopdl Bab ) aglas) dlalS aan e 1) aSral dan U (3 gkl sl 5

NS VOL. 8 (15) Goal - igayan - i Anals o8 el A gl cins Ay 93




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s el g By ot oy ASHELN deart LN

Aoy e U G5 (3 aSall dax U gubed Ao )les 5T dag Y L6

Gyrmn oy mbp By LM L2 (3 el Jod) (3 aall) aSiel) des b 231 28T of 7
Al gl ) da M S e palall Jandl o LA B B

M 3 olbsdl By e a iR A M m3ley plexaV) 8

U WV I

1330 ObUl og bl s

e B B3gr e U3 SV ¢ gl Bar L Olgs (3 3SRl AU Godan plaaaY) L

B LU el By (g S Gl K g Olagel AUy Bl dige s e Lo OF 2
el slaely darl U Lok (3 asyell

Sl ol By9,0 ) Canr LA sLa| )b sl M 23108 e Wasd) 20 Sl e Of 3
e dale 85 Moy e

S Aar M Lads OUT jdgn elexaVl 8yg 0 4

ASSY el de ) Slela) fead w2 g Led Ogladl Ao A M (oSG e 5
Olsgedl (3 dm an ) U asy e Clg) old

drghl Ol Gy aSRAM an LV BE Ey Bt N OW fes onds 35,0 .6

sbad) Ao daa ) N (O ST (3 anlilly aeUl dgydd) el Agdr dngll wlgdl s 7

.aS}LZM 1x%bl\¢9\ﬂj%\g&hh5‘g L@ﬁ}Mdﬁ C)inA

187 ERReIAS VOL..8 (15) Gash - isa s - oyl Ay (8 5 Ay s csai 2550

JOURNAL




ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol O3l A jes & Jlus s ekl g By ot oy ASHELN dasrt L

:d':w\j.é\

@) Velte, Patrick, and Jamel Azibi. “Are Joint Audits a proper Instruments for Increased
Audit Quality?”, British Journal of Applied Science & Technology 7, No.6 (2015): 528 —
551.
B pas e ol ety blad) Ll ol e aSRall da ) dan bl e g5 T ool of des sl g il @
(o) Sl Al Gl BST (e dmalrt 38U (gl AW BlgYI Gawr (3 dmll) SIS e Bl )y toleskeld
169 =168 Lo (32019 ¢ Tsasll ¢ 234
(S)Jj Ui o (= 93 Gl aSREL 3 es 18 3 el ipbage) U drelr s (ool 3dST Glnd) Wl ol 55
3 Al 2 (2019 e

@ Biehl, H., Bleibtreu, C., & Stefani, U. (2021). The effects of joint audits on audit quality
and audit costs: A game-theoretical explanation for contradictory empirical results.
University of Konstanz & Bl Norwegian Business School.

®) Dijkgraaf, E., Hoogstins, J., & Maasland, E. (2021). Effects of and experiences with
joint audit. Erasmus Competition & Regulation Institute. Ministry of Finance, Netherlands.

U By s 3 Aol DAL Bl 21T B3 e 3L dar LU T cOgand) e oy Soly bl ey 02 ©
253 o ((p2012) 5l st (O gatly ml )l Al) cRaladl Y1 Al bl B15Y) dgms 1 2L ((s35mnd)

gty B Sl dle da ) dhes B30 e SR )l G 1 oolblie Iaidite ol ol ez s @)
.24up1tajtad\wc@y$wtz

anale ALYl e Al (sl By a8y A das L S BSR Bam L gl (s ez s o ®
A1 2 ((p2016) «JsW saall cald) A gty alnd) Slalyld Zeadall 2] bl YU 3ol RIS ¢ s ol

By Gy (3 5l Ball Bdl e i s — B U Sar o 37D mnr ) 06 (s b ilaas sgee Je O
02 «(p2015) (gl st Ogaitly U A (oY1 saad) cipadall Spmll 3ol 3087 Al (il Bnals iKY
123

Al Al S A e 8 Rl Al i) el flie 3 BSRAL el (el alilae ez sz s (1)
Oy ) Al iy londl DLl By pal) Al Gl ST §gaidl Baalr (sl ARLL SIS 3 ALY 5] bl
36 o (2014) 31 sad

s oy 3 8l dpall Bl o adedes Al — R el Bgr Lo aSall aer U 56 b dha see Lo (D
o2 «(p2015) ¢ Gl 41 Osmaily U Wt (Jo¥1 sl calal) gmll 3l 287 Al (i Amale 13N W
123

AU Gl Gaer 3 Aloend) DAL Bl =LY B3ge o 3l Al T gl daz oy oy pd s oy o2 (P
253 o ((p2012) 31 saall cOgmetly ml U] calall 515Y1 a2 caalall 35 dgms 1 L) cggandl

188 EAAIAS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL



tel:2021
tel:2021

ISSN 3079-5788, E- ISSN 3079-5796 2025 jumsd «(15) 3l palel a1 cdiash) aglald O 1 Al

o8 ol Bjles A es o Jlue s ookl g B et g AL et L

:8-\}.\ EP L)

dy o)) dallly 8‘)"

ylndl Sgmdly Slablll A2 iyl dndl (3 Al Bl 3 Oldsd) B Al siie e oo b ez aat L]
220071 () saell gy anals

JU pae e el Sty wbledt (e Gy o aSral) aam W den ) e 15 1 Ol o des sl s w2
Sl g Gland) &S e dmalat 3L Yo pal) AW BV Gow 3 il SISl e ddder duls tobeglald
169 =168 o ((p2019 ¢ Toaa ¢ 2311 ¢ ol

o583 Wy (3Ll LIS (3l g Amalr izlagw) W L 3 A8 es (3 BSRA Al 0 (e e e Bl L3
R WO FNPI U PP ST PRS U TYPSE MU N Oty AU PR UPRWER RIS AT R 12/ 0) B SIRORST W
168 o ((p20T4) call saall cOgly ol S iyl Ll 20l 2lsH)

sl tahele Yl il By (Oladgdl Sgmd 3oy oy Aar M) (SIS STl Al M plisnl (e da2 - Lo 4
AT 2 «(p2016) «Jp¥1 saadt bl U1 il 2l Loyl uodel) 2l cilele YU 3lndl 1S (el ol3

Famald) Il (Ol sk dbaally eadall ) — B LU il (o Bad (g e e 0Ll 5 Al s (a5
22004 ¢ 2/

BV Gy 3 3l Appall el o adles aals — W) L o e 3Sal Ban N b su b ikae sges Ao .6
((p2015) ¢ G b Ogendly G alle JoV) saad) colall ogmll 3l 357 Al (aa SVl drals 1a,a Sl cadW)
A23 -

il Bl (IS e o Rk Aol Bl Raxr M Ble 3 SR Al (el slile das a7
Pl At gl Slalal) Al Al Gyl A0S §jeail) drels Bisadl Al CASall Cpﬂ\ 3yl wlwyll
36 o ((p2014) e saal osill

I GV G (3 Aned) SIS Bl AL B3 e Al Bl T Ogtand) e oy by b e o 2.8
253 o ((p2012) gl st (O gattly ml )l Al bl Y Al calal) 315Y) dgms 1 2L ((35mnd)

Y a1 L)

1. Biehl, H., Bleibtreu, C., & Stefani, U. (2021). The effects of joint audits on audit quality

and audit costs: A game-theoretical explanation for contradictory empirical results.
University of Konstanz & Bl Norwegian Business School.

Dijkgraaf, E., Hoogstins, J., & Maasland, E. (2021). Effects of and experiences with
joint audit. Erasmus Competition & Regulation Institute. Ministry of Finance,
Netherlands.

Velte, Patrick, and Jamel Azibi. “Are Joint Audits a proper Instruments for Increased
Audit Quality?”, British Journal of Applied Science & Technology 7, No.6 (2015): 528
—551.

189  EAANIAS VOL.8 (15) crasll - ciga pan - ) dralay (8 el Ay gl uaai 4 550

JOURNAL



tel:2021
tel:2021




ISSN 3079-5788, E- ISSN 3079-5796 2025 555 ((14) suall o) st cilddad) aghall OU ) U

Elo i s e 230 s e RSy AlenSandll ailad j2a duslyd

o) —Dgapam — e (931 o ok ApeSly BleaSjdll jallad jans Al

A Study on the Physiochemical and Microbial Properties of Wadi Hajar
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This study aims to assess the physiochemical and microbial

Key Words: properties of water samples collected from diverse locations

e Microbes within the Wadi Hajr reservoir, including valleys, springs,

e Springs and canals in order to determine their suitability for

¢ Dissolved Salts drinking according to Yemeni standard specifications and
e Water World Health Organization (WHO) specifications.

Classification The physiochemical results showed that temperatures
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ranged between 22.5°C and 31.9°C. The highest turbidity
was recorded in Sample 2 (8.13 NTU), while the lowest was
in Sample 4 (0.51 NTU). pH values ranged from 7.26 to 8.54,
all falling within the permissible range (6.5-8.5). Electrical
conductivity values (290-600 uS/cm) indicated moderately
concentrated dissolved salts and geological similarity in the
source.

As for the microbial analysis, the results revealed high
concentrations of total bacteria, where sample 2 registered
the highest value (2.60x105 CFU/100ml), while the lowest
was in Sample 1 (1.06x102 CFU/100ml). Water quality
classification results confirmed the presence of good to
excellent water, which can be safely consumed after
sterilization with chlorine.
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better or more complex code, it was found that the Comment Ratio was an unreliable
indicator of code quality or problem difficulty.

Recommendations

Based on the results obtained, the research suggests the following recommendations:

1. For Developers: Developers should focus on measuring Cognitive Complexity as a
primary factor when reviewing Al-generated code, rather than relying solely on
comment count. Generated code should be subjected to static analysis tools (like
SonarQube) to identify and rectify structural code smells before integration.

2. For Model Developers: Future efforts in training LLMs should focus on enhancing
structural code quality, specifically by enforcing adherence to standard naming
conventions and generating code within clear, organized package structures.

3. For Researchers: Further research is recommended to investigate the root causes of
specific code smells (like naming and packaging issues) in LLM-generated code, and
to explore the impact of these smells on actual maintenance effort.

6. Conclusion

This research concluded with a comprehensive quantitative analysis of 99 programming
solutions generated by Copilot, GPT-3.5, and GPT-4, aimed at assessing their structural
quality. The results demonstrated that code quality, particularly in terms of complexity, is
influenced more significantly by the problem's difficulty level than by the specific LLM
used.
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Table 6: Summary of the comparative ranking of models across the three quality dimensions

Quality Dimension Best Performing Model Notable Observation

Understandability GPT-4 Lowest cognitive complexity across
all languages

Maintainability GPT-4 Fewest code smells and lowest

technical debt

Documentation Copilot Higher comment ratio but lower
structural clarity

As shown in Table 6, the findings suggest that GPT-4 produces the most
maintainable and understandable code, while Copilot is well for documentation.

Collectively, the results highlight that while LLMs have achieved notable progress
in generating correct and maintainable code, they still lack strong awareness of contextual
documentation and developer-oriented explanation. Addressing this limitation could
substantially improve the educational and collaborative value of Al-assisted programming
tools.

Complexity Equivalence (H1 Confirmed): There is no statistically significant
difference in Cognitive and Cyclomatic Complexity metrics among the code generated by
Copilot, GPT-3.5, and GPT-4. This indicates that the choice of model does not
substantially influence the structural understandability of the generated code. Complexity
Correlates with Difficulty (H2 Confirmed): Complexity metrics were found to increase
with the level of problem difficulty, following a non-linear pattern. Cognitive Complexity
emerged as a more reliable indicator of problem difficulty than Cyclomatic Complexity.
Maintainability and Documentation Quality (H3 Confirmed): A total of 271 “Code Smells”
were identified across all samples, most commonly related to poor naming conventions
(particularly in Python) and the use of default unnamed packages (in Java), reflecting
structural and maintainability issues. Additionally, the Comment Ratio was found to be an
unreliable indicator of problem difficulty or code quality, as higher comment counts did
not necessarily correspond to more complex or higher-quality code.

5. Main Findings

The following is a summary of the study's key findings:

1. Complexity Equivalency: The code produced by Copilot, GPT-3.5, and GPT-4 does not
significantly differ statistically in terms of Cognitive and Cyclomatic Complexity
metrics. This suggests that the structural understandability of the resulting code is not
much affected by the model selection.

2. Complexity and Difficulty Correlate: A non-linear relationship was seen between
complexity measures and task difficulty. Compared to Cyclomatic Complexity,
Cognitive Complexity proved to be a more accurate measure of problem difficulty.

3. Maintainability and Documentation Quality: All samples contained 271 "Code Smells"
in total. These were mainly linked to the use of default nameless packages in Java and
insufficient naming standards, particularly in Python, which reflect structural and
maintainability issues. Furthermore, because more comments did not always equate to
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As shown in Table 4, the results are summarized below:

« Copilot consistently produces higher comment ratios across all three languages
compared to GPT-3.5 and GPT-4, indicating that it tends to generate code with more
embedded comments.

« Python shows the highest comment density (mean ~ 0.40), suggesting a stronger
emphasis on documentation in Copilot’s Python outputs.

e GPT-based models (especially GPT-4) exhibit much lower means (often near 0.05—
0.11) and similar standard deviations (~0.10-0.17), implying sparser and less variable
commenting.

e The relatively low standard deviations across tools show that comment behavior is
consistent within each model-language combination, with Copilot demonstrating both
higher and more stable commenting tendencies.

Table 5 Comment ratio Statistical Analysis

Language Test Statistic P-value
Python 19.02 7.41e-03
Java 14.41 7.4e-04
JavaScript 38.37 4.66e-05

Statistical Comment
The test statistics and corresponding p-values show significant differences among

models (Copilot, GPT-3.5, GPT-4) for all programming languages.

« For Python, the moderate p-value (0.007) indicates a statistically significant difference,
with Copilot producing more comments on average than GPT models.

« For Java and JavaScript, the extremely small p-values (< 0.001) demonstrate a strong
statistical difference among models, again suggesting that Copilot tends to generate
higher comment ratios compared to GPT-3.5 and GPT-4.

o Overall, Copilot consistently yields higher mean comment ratios, while GPT-4 produces
the lowest across all languages, reflecting more concise or less verbose code generation
behavior.

As shown in table 5, the results show that the generated code contains very few comments,
with most ratios falling near zero. This indicates that none of the examined models
systematically insert documentation into their outputs. Across all languages, Copilot
exhibited a higher tendency to generate commented code compared to GPT-3.5 and GPT-
4. Its comment ratios, however, varied substantially between problems and languages,
suggesting that the generated comments were likely part of pre-trained templates or auto-
suggested code headers rather than contextually relevant explanations.
The GPT-based models (GPT-3.5 and GPT-4) produced code that was generally concise,
functional, and readable but largely free of inline comments. In Java, both models showed
almost no commenting activity, while in Python and JavaScript, a few isolated cases
included brief notes or placeholder comments. This consistency in low comment density
across languages suggests that GPT models prioritize the generation of executable and
stylistically clean code rather than developer-focused commentary.
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In Python code, the rule “Method names should comply with a naming convention”
is not followed by LLMs when generating code. This rule regarding method names
adhering to a naming convention enables the verification of whether all method names
conform to a specified regular expression. Sharing common naming conventions is
essential for facilitating efficient collaboration within a team. This can make the code
difficult to understand and maintain, as developers will have to spend time trying to figure
out what each method does. The finding that this is not a very important smell implies that
the code is still functional, even though the method names are not very good. However, it
is still important for LLMs to generate better method names, as this will make the code
easier to understand and maintain in the long run. Developers should be vigilant in
identifying and addressing code smells to ensure the production of clean, maintainable, and
efficient code. To effectively identify and address code smells, developers should conduct
thorough code reviews involving peers or experienced developers, utilize automated code
analysis tools, adhere to coding best practices, regularly perform code refactoring, study
code smell catalogs, implement unit testing, engage in peer collaboration and feedback,
maintain a clean codebase, and track code smell metrics. By following these practices,
developers can promote code quality, maintainability, and collaboration, while
continuously improving their coding skills and ensuring consistent code quality

Code Smell (CS) analysis revealed that GPT-4 consistently produced code with
fewer maintainability warnings than GPT-3.5 and Copilot. As shown in Table 2, GPT-4
reduced average technical debt by approximately 30% compared to Copilot. Differences
were most pronounced in Python and Java. Post-hoc tests confirmed significant pairwise
differences between Copilot and GPT-4 (p < 0.01). However, at high difficulty levels, even
GPT-4 generated more nested structures and minor maintainability issues, indicating
scalability challenges.

4.3 RQ1.3: How well-documented is the code generated by LLMs?

A comment is defined as a part of the code which is ignored by the compiler. Code
comments are crucial for comprehending source code in development and maintenance
because they act as the main source of system documentation. Comments are only useful
for source code with higher complexity. Comments increase the number of lines, and may
not be useful for code comprehension, giving a larger extension than necessary. For this
purpose, the researchers used the comment ratio in code which refers to the proportion of
comments in the code compared to the overall size of the code

Approach: Using SonarQube to generate reports about comments ratios.

Table 4 Comment Ratio (Mean = Std)

Language Copilot GPT-3.5 GPT-4
Python 0.40x0.13 0.27+£0.17 0.23+0.17
Java 0.14 £0.13 0.07+0.10 0.07£0.10
JavaScript 0.27£0.12 0.11+0.13 0.05 0.12
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Table 3 : Different code smells detected for LLMs codes using SonarQube

LLM

Copilot

GPT-3.5

GPT-4

Sum

Smell code rules

Python

Java

Java-
Script

Python

Java

Java-
Script

Python

Java

Java-
Script

Method names should
comply with a
naming convention

33
(78%)

32 (78%)

32
(67%)

97

Local variable and
function parameter
names should comply
with a naming
convention

6(14%)

1(2%)

7 (17%)

1(2%)

13
(27%)

(2%)

29

Cognitive
Complexity of
functions should not
be too high

2(5%)

1(2%)

1 (2%)

1(2%)

(2%)

1(2%)

Collapsible "if"
statements should be
merged

1(2%)

2(5%)

2 (5%)

(2%)

Variables and
functions should not
be redeclared

6
(86%)

Variables should not
be shadowed

1
(14%)

3
(100%)

The default unnamed
package should not
be used

33 (77%)

33
(77%)

33
(77%)

99

Multiple variables
should not be
declared on the same
line

3 (7%)

4(9%)

4(9%)

11

Dead stores should be
removed

1 %)

Loops should not
contain more than a
single "break" or
"continue" statement

1 (2%)

Unused local
variables should be
removed

1 (2%)

1(2%)

Boolean expressions
should not be
gratuitous

1 (2%)

1 (2%)

The diamond operator
("<>") should be used

1 (2%)

1 2%)

Loops should not
contain more than a
single "break "or
"continue" statement

2 (5%)

2 (5%)

Total number of code
smells

42

43

42

43

48

43

271
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Approach: Similar to understandability, SonarQube was used to generate reports about
code smells in the generated code.

-

LLM
aj.} Coplit
= . . '
= Ed GPT2
GPT4
2 - L] L]
D - L]
Python Java JavaScript
variable

Figure 3 Code Smell Across Models and Languages.

Figure 3 shows that GPT-4 exhibits the highest occurrence of code smells in
Python and Java code compared to GPT-3.5 and Copilot. In terms of code smell
(maintainability), Copilot-generated solutions had the least number of code smells
compared to all other programming languages, with GPT-3.5 and GPT-4 following behind
in that order. The Kruskal-Wallis test revealed that there is no significant difference
between categories Copilot, GPT35, and GPT4 of the independent variable with respect to
the dependent variable reaction code smell, p=.0.5944, 0.8861, 0.1672

Table 3 shows the different code smells detected for LLMs codes using SonarQube.
Two most common code smells in the generated code are violated two rules; “The default
unnamed package should not be used” for Java code and “Method names should comply
with a naming convention” for Python code.

The rule that “the default unnamed package should not be used” in Java code is not
followed by LLMs when generating code. LLMs do not consider this rule because it does
not affect the functionality of the code. However, the use of the default unnamed package
in Java code can lead to a lack of organization and make it challenging to maintain or
understand the codebase. It is recommended for developers to avoid using the default
package and instead use proper package structure to categorize and organize their code.
Organizing the code into packages is beneficial for maintaining organization, avoiding
naming conflicts with other classes, and enabling code reuse across different projects.
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complexity of 4 for Java and JavaScript. GPT-3.5 achieved a cyclomatic complexity of 3
for all languages, and GPT-4 achieved a cyclomatic complexity of 4 for all languages.

Table 2 Median Cognitive and Cyclomatic Complexity values of code generated by Copilot,
GPT-3.5, and GPT-4 across Python, Java, and JavaScript at different task difficulty levels
(Easy, Medium, Hard).

Complexity Type Difficulty LLM Python Java JavaScript
Cognitive Easy Copilot 6.0 3.0 3.0
GPT-3.5 3.0 3.0 5.0
GPT-4 3.0 35 35
Medium Copilot 6.0 6.0 6.0
GPT-3.5 5.0 6.0 6.0
GPT-4 6.0 5.0 4.0
Hard Copilot 7.0 9.0 75
GPT-3.5 8.5 10.0 8.0
GPT-4 8.5 8.0 8.0
Cyclomatic Easy Copilot 4.0 3.0 3.0
GPT-3.5 3.0 35 35
GPT-4 3.0 3.0 3.0
Medium Copilot 4.0 5.0 5.0
GPT-3.5 4.0 5.0 5.0
GPT-4 4.0 5.0 4.0
Hard Copilot 5.0 6.5 5.0
GPT-3.5 5.0 7.0 6.5
GPT-4 5.0 6.0 6.0

For the hard problem Q29 "Longest Increasing Path in a Matrix™ problem, the code
generated by GPT4 has the highest cognitive complexity of 26 for Python, whereas the
code generated by GPT3 has a cognitive complexity of 27 for JavaScript. However, the
same problem was solved using Copilot with cognitive complexity 7 for Python and Java
and 6 for Javascript.

The above results suggest that the understandability of the code generated by all
LLMs is comparable and hence there is no superiority among LLMs. Yet, trade-offs may
be taken into consideration in certain practical contexts, as code with higher cognitive and
cyclomatic complexity could be more difficult for developers to comprehend and maintain,
but could be more sophisticated and efficient code on the other hand. Therefore, the choice
of model can depend on specific project requirements and the trade-off between code
readability and code quality. In a safety-critical application, such as autonomous vehicles
or medical devices, code with high cyclomatic complexity could pose a higher risk of
introducing errors, making LLMs that generate code with lower cyclomatic complexity a
better choice as they reduce the chances of unexpected behavior and improve safety.
Hence, it is important for developers and teams to consider these factors when deciding
which LLM to use in practice.

4.2 RQ1.2: How maintainable is the code generated by LLMs?

To assess the quality of software by its maintainability, code smell detection can be
helpful. Code smells are any indications in a source code that might show a more serious
problem, limiting the software's ability to be maintained.
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Figure 2 shows Comparison of Cognitive and Cyclomatic Complexity (mean * standard
deviation) for code generated by Copilot, GPT-3.5, and GPT-4 across Python, Java, and
JavaScript. The bars represent mean complexity values, while the black error bars indicate
variability (£ std). Overall, GPT-4 produces slightly lower mean complexities and smaller
deviations compared to Copilot and GPT-3.5, suggesting more consistent and less complex
code generation.

Table 1 confirms that, on average, GPT-4 vyields lower or comparable cognitive and
cyclomatic complexities with smaller standard deviations, indicating improved code
simplicity and stability across all three languages.

Table 1: Summary of Cognitive and Cyclomatic Complexity (mean = std) for LLM-generated
code across programming languages.

Language Metric Copilot GPT-3.5 GPT-4
Python Cognitive 7.55%7.20 6.60 £ 4.50 6.30 £ 4.98
Cyclomatic 6.15£6.92 4.79+2.29 4.79+2.99
Java Cognitive 7.27 £5.08 6.94 +4.03 6.58 + 4.63
Cyclomatic 6.09 + 3.64 5.45+2.39 5.33+2.00
Cognitive 6.24 £3.78 7.39+£541 6.09 £4.18
JavaScript Cyclomatic 4,97 £2.14 5.88 + 3.26 5.12 + 2.39

As illustrated in Figure 2 and Table 1, the average cognitive and cyclomatic
complexities vary moderately among the examined LLMs. Copilot tends to generate code
with slightly higher complexity, while GPT-3.5 and GPT-4 show reductions in both
metrics, particularly for Python. The smaller standard deviations observed for GPT-4
indicate more consistent performance, supporting its robustness in code synthesis across
diverse programming languages.

Using the Kruskal-Wallis statistical test, it was revealed that there are no significant
difference in complexity metrics (p-values > 0.50) across the three programming languages
for all LLMs. Table 2 lists the median of complexity (Cognitive and Cylomatic) for LLMs
for different difficulty levels.

The results as depicted in Table 2 indicate that median complexity increases
consistently with task difficulty across all LLMs and programming languages. GPT-4
generally maintains comparable or slightly lower complexity medians than Copilot and
GPT-3.5, particularly for the Easy and Medium levels, suggesting more efficient handling
of simpler coding tasks.

When compared to the mean =+ std results in Figure 2, the median-based analysis in
Table 2 reinforces the overall trend: GPT-4 tends to generate code that is less complex and
more consistent, particularly for low- and medium-difficulty tasks.

However, it has been found that individual differences among complexity values
for certain problems. For example, for the medium problem Q14:"Integer Break in Python
code" problem, the code generated by Copilot has the highest cognitive complexity of 42,
whereas the code generated by both GPT3 and GPT4 have a cognitive complexity of 3. In
addition, the same problem was found with cyclomatic complexity. Copilot achieved a
score of 43 in Python for the "Integer break™ metric, while it achieved a cyclomatic
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4. Results and Discussion

This section presents and analyzes the results related to each of the research
questions (RQs) that were introduced in part 1. The following subsections provide a
detailed discussion of each RQ.

4.1 RQL1.1: How understandable is the code generated by LLMs?

To assess the understandability of the generated code, the cognitive complexity
and cyclomatic complexity metrics were computed. SonarQube was used to generate
reports about cognitive and cyclomatic complexity in the generated code.

Motivation: Source code can be written in various ways, even for addressing the
same problem. Poorly written code can impede readability and understandability, and
making well-written and reusable code can be challenging.

This RQ aims to evaluate the understandability of the solutions generated by LLMs
using well-known metrics, such as cognitive complexity and cyclomatic complexity. This
will give developers solid knowledge about expectations from LLMs regarding code
quality. It can also inform future efforts to make LLM-generated code easier to understand.
Approach: According to Dantas and Maia’s (2021) finding, cognitive complexity and
cyclomatic complexity can be used as metrics to measure code understandability.

e Cognitive complexity is a measure of how easy it is to understand code, and it relies
more on rules that map to a programmer's intuition rather than mathematical models.

e Cyclomatic complexity is a measure of how many different paths there are in a
program's code. The higher the cyclomatic complexity, the more branches exist in the
code and the more test cases are needed to fully cover it.

These metrics were calculated using SonarQube, in which A plugin is used to analyze the
code and produce a report with metrics for both cognitive and cyclomatic complexity. Due
to some runtime issues with running such a plugin for C code, the researchers assess only
the generated code for Python, Java, and Javascript in this RQ. Overall, 99 code files were
created in the three languages.

Comparison of Cognitive and Cyclomatic Complexity
(mean * std) for LLMs across Programming Languages

Cognitive Complexity Cyclomatic Complexity
I Copilat
4 B GPT-25
GPT-4
12
@ 0 @
2 =2
A g
2 z
= =
@ %)
o 6 =
£ £
3 S
4
2
0
Python Java JavaScript Python Java JavaScript

Programming Language Programming Language

Figure 2 Comparison of Cognitive and Cyclomatic Complexity (mean * standard deviation)
for code generated by Copilot, GPT-3.5, and GPT-4 across Python, Java, and
JavaScript.
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For each problem-language instance, code solutions were generated using three state-
of-the-art large language models: GitHub Copilot, OpenAl GPT-3.5, and OpenAl GPT-
4. The text of the LeetCode problem (including any necessary input/output specifications)
was provided as a prompt to each model. Each model independently produced one full
solution program per problem in the specified language. All models were queried under
their default settings with no additional fine-tuning or human intervention. In total, this
procedure yielded 33 problems x 3 languages x 3 models = 297 generated code files. Each
generated solution was collected and stored as a standalone source-code file, which was
then subjected to downstream analysis.

e Code Collection and Static Analysis: Each of the 297 generated source files was
submitted to SonarQube. The analysis ran a static examination for the appropriate
language and extracted the four metrics listed above. For cognitive complexity, an
available SonarQube plugin was used, while cyclomatic complexity and code smells
were determined by SonarQube’s built-in rules. The comment ratio was calculated by
the ratio of comment lines to total lines in the code. All metric values were recorded in
a structured dataset indexed by problem, language, and model.

2- Statistical Analysis: After assembling the metric data, the researchers performed
comparative statistical tests to assess differences between the LLMs. For each quality
metric (cognitive complexity, cyclomatic complexity, code smell count, and comment
ratio), the researchers compared the distributions of scores produced by Copilot, GPT-
3.5, and GPT-4. Because metric distributions were not assumed to be normally
distributed, the researchers applied the non-parametric Kruskal-Wallis H-test (o =
0.05) to evaluate whether any statistically significant differences existed among the
three model groups. In summary, the analysis pipeline ensured that results could be
replicated: the same problem prompts, languages, and SonarQube configuration were
used for each model, and all data processing and statistical testing steps are fully
documented and deterministic.

3.2 Data Collection and Analysis Procedure

Each of the 297 generated code samples was uploaded to SonarQube with
consistent configuration across languages. The system performed language-specific static
analysis, and all metrics were exported as numerical data.

The resulting dataset included fields for Model, Programming Language, Difficulty

Level, and the four SonarQube Metrics.

The analysis involved the following steps:

1. Metric Aggregation: Compute descriptive statistics (mean, median, standard
deviation) per model, per language, and per difficulty level.

2. Significance Testing: Use the Kruskal-Wallis H-test (o = 0.05) to evaluate whether
statistically significant differences exist among the three models for each metric.

3. Pairwise Comparison: If significant results were detected, post-hoc Dunn tests were
applied to identify pairwise differences between models.

4. Visualization: All analyses were conducted using Python (pandas, scipy) to ensure
reproducibility, with scripts and SonarQube configuration stored in a public research
repository.
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Figure 1: Research Methodology Steps

Figure 1 summarized the steps as stated below:

1. Data Collection: Programming solutions were collected for 99 problems (4 Easy, 17
Medium, 12 Hard) across Python, Java, and JavaScript, using three models: Copilot,
GPT-3.5, and GPT-4.

2. Measurement Tools: The SonarQube platform was used to perform static analysis and
extract the following metrics:

o Cognitive Complexity: To measure the mental effort required to understand the code.

o Cyclomatic Complexity: To measure independent execution paths.

o Code Smells: To identify maintainability issues.

o Comment Ratio: To assess documentation.

3. Statistical Analysis: The Kruskal-Wallis Test was applied to compare the statistical
distributions of complexity and "Code Smell" metrics among the different LLM
categories.

Next subsections provide details about each step.

3.1 Analysis Procedure

1- Code Generation Setup
The methodology proceeded in two main phases: automated code collection/analysis

and statistical evaluation.

The empirical study was conducted using a curated set of algorithmic problems from
the LeetCode platform! . Specifically, the researchers selected 33 distinct problems,
categorized into three difficulty tiers: low (easy), medium, and high (hard). The
distribution included four low-difficulty, seventeen medium-difficulty, and twelve high-
difficulty problems. Each problem statement was considered in a language-agnostic
manner and was prepared for implementation in three target programming languages:
Python, Java, and JavaScript. Thus, the problem dataset effectively comprised 99
problem-language instances (33 problems x 3 languages), ensuring comprehensive
coverage of varying difficulty levels and languages in the analysis.

! https://leetcode.com/
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From a performance perspective, Coignion et al. (2024) demonstrated that LLM-generated
solutions for LeetCode problems achieved runtime efficiency comparable to human-
written code, though they cautioned about potential dataset contamination and benchmark
instability. In a large-scale empirical study, Liu et al. (2024) evaluated over 4,000 Java and
Python snippets produced by ChatGPT, reporting that although more than two-thirds were
functionally correct, many suffered from poor maintainability and style issues, suggesting
that correctness does not necessarily imply quality.

Sajadi et al. (2025) examined the security awareness of GPT-4, Claude 3, and Llama 3
finding that these models rarely issue proactive warnings about insecure code, exposing
risks of integrating vulnerable LLM-generated snippets. Similarly, Jamil et al. (2025)
compared human-written and LLM-generated Python code, revealing that LLMs often
produce more reliable code for simple tasks but exhibit structural deficiencies and
maintainability concerns in complex scenarios. Santa Molison et al. (2025) reinforced
these observations, emphasizing that while fine-tuning reduces high-severity bugs, deeper
design flaws persist in advanced tasks.

Finally, Simoes and Venson (2025) investigated the sensitivity of LLMs to deliberate
readability modifications—such as renaming identifiers or removing comments—and
found that LLMs’ quality judgments degrade with reduced readability. This demonstrates
that LLMs implicitly capture human-centric readability cues but remain inconsistent across
runs. Collectively, these studies indicate that while LLMs demonstrate strong potential in
generating functionally correct and efficient code, challenges persist regarding readability,
maintainability, and contextual reliability, warranting further systematic investigation into
their internal code quality characteristics.

Collectively, these studies underscore that while LLMs demonstrate promising
performance in generating syntactically correct and sometimes efficient code, the internal
quality aspects—particularly readability, understandability, maintainability, and
documentation quality—remain underexplored and inconsistently evaluated. EXisting
research primarily focuses on correctness and reliability but provides limited empirical
evidence on how LLM-generated code aligns with human-centric software quality
principles. Therefore, the current study aims to bridge this gap by systematically
examining how exemplary the code quality of LLM-generated solutions is, with specific
attention to understandability (RQ1.1), maintainability (RQ1.2), and documentation quality
(RQ1.3). This contributes to developing a more holistic understanding of the internal
quality of LLM-generated code beyond mere functional correctness.

3. Methodology

This research adopted a Quantitative Analytical Approach. As shown in Figure 1
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assessment of these models' performance in producing understandable and maintainable
code for various problem complexity levels and programming languages, particularly
Python, Java, and JavaScript.

This research study is important for developers because it helps them understand the
quality of code that LLMs should produce, which aids in code review and integration
processes. Model developers, on the other side, will be able to improve future training
efforts for these models by identifying structural flaws (like name and organization) that
need to be fixed.

The remainder of this paper is organized as follows. Section 2 reviews the related literature
on LLM-based code generation and software quality assessment. Section 3 describes the
experimental setup, including dataset construction, model selection, and evaluation
methodology. Section 4 presents the findings: results and analysis of the SonarQube-based
evaluation. Section 5 discusses the implications of the findings for developers and model
designers. Finally, Section 6 concludes the paper and outlines potential directions for
future research.

2. Related Literature

Recent research has extensively explored the capabilities and limitations of Large
Language Models (LLMs) in generating software code, particularly focusing on code
quality dimensions such as readability, maintainability, reliability, and correctness. Dantas
& Maia (2021) conducted an empirical study using senior Java developers to examine the
relationship between automated code quality metrics and human comprehension. Their
findings revealed that readability scores are significantly stronger predictors of human
understanding than understandability metrics alone, highlighting the importance of
readability in assessing perceived code quality.

Moradi Dakhel et al. (2023) evaluated GitHub Copilot as an Al pair programmer and
found that while it can enhance productivity for expert developers, it often produces buggy
or incomplete code that novice programmers may fail to detect. These contextual
limitations lead to degraded code quality and potential propagation of subtle defects.
Similarly, Yetistiren et al. (2023) compared GitHub Copilot, Amazon CodeWhisperer, and
ChatGPT using the HumanEval benchmark, integrating SonarQube metrics to assess
maintainability, reliability, and security. ChatGPT achieved the highest correctness rate but
also exhibited moderate levels of technical debt and code smells, underscoring trade-offs
between accuracy and maintainability.

Ouh et al. (2023) analyzed ChatGPT’s performance in generating Java programming
solutions, concluding that the model performs well on straightforward text-based problems
but struggles with tasks involving non-textual artifacts or implicit contextual knowledge.
Tosi (2024) further compared GPT-3.5, GPT-4, and Google Bard on complex Java
problems, finding that although GPT-4 generated syntactically simpler and more correct
code, human intervention was still necessary to ensure functional completeness, indicating

the models’ limitations for autonomous code generation.
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(Ouyang et al., 2022), and GPT-4 (Achiam et al., 2023) —across multiple programming
languages (Java, Python, and JavaScript) and problem difficulty levels (low, medium, and
high). A dataset of 99 programming problems was compiled and solved by these models.
The resulting code samples were analyzed using SonarQube, a widely recognized static
analysis tool, to evaluate quality indicators including understandability, code smells,
cognitive complexity, and maintainability index. Through this analysis, the study provides
deeper insight into how LLMs perform across different contexts and how the generated
code aligns with professional software engineering standards.
This study makes the following key contributions:
1. Comprehensive Multi-Dimensional Evaluation:
It presents a systematic empirical analysis of LLM-generated code quality across three
major programming languages (Java, Python, and JavaScript) and three problem
difficulty levels, filling a notable gap in cross-language and complexity-based evaluation.
2. Integration of Automated Quality Assessment Metrics:
The study employs SonarQube to quantitatively assess multiple software quality
indicators—such as understandability, code smells, cognitive complexity, and
maintainability—providing an objective framework for evaluating LLM-generated code
beyond mere functional correctness.
3. Comparative Analysis of Prominent LLMs:
By comparing GitHub, Copilot, GPT-3, and GPT-4, the research identifies distinct
behavioral and quality patterns among current LLM tools, revealing their relative
strengths and weaknesses in generating sustainable code.
4. Empirical Insights into Code Understandability:
The study provides one of the first large-scale analyses of readability and
understandability of LLM-generated code, contributing to ongoing discussions on
software quality and maintainability in Al-assisted development.
Research Questions (RQ)
The study focuses on the main research question:
RQ 1: How exemplary is the code quality of solutions generated by LLMs?
This leads to the following specific qualitative questions:
1. RQL.1 (Understandability): How understandable is the code generated by LLMs, as
measured by Cognitive Complexity and Cyclomatic Complexity?
2. RQ1.2 (Maintainability): How maintainable is the code generated by LLMs, as
measured by the detection of "Code Smells"?
3. RQ1.3 (Documentation): What is the quality of the documentation in the code
generated by LLMs, as measured by the Comment Ratio?
Using a number of analytical methods, this study aims to objectively evaluate the
readability and maintainability of code generated by GPT-3.5, GPT-4, and Copilot. It
specifically seeks to measure code understandability using Cognitive and Cyclomatic
Complexity metrics and evaluate maintainability by identifying and categorizing common
"code smells." The study also assesses the quality of documentation by examining the
Comment Ratio and its correlation with problem difficulty. Finally, it conducts a statistical
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1. Introduction

In recent years, Large Language Models (LLMs) have evolved from general-
purpose natural language generators into powerful tools capable of producing executable
source code (Chang et al., 2024). These models—such as OpenAI’s GPT-3 and GPT-4,
GitHub Copilot, and CodeLlama—have demonstrated remarkable capabilities in
transforming natural language prompts into syntactically correct and functionally valid
codes. This technological leap has revolutionized software development practices by
enabling Al-assisted programming, where developers can automate repetitive tasks,
accelerate prototyping, and receive real-time coding suggestions. Consequently, LLMs are
increasingly being integrated into integrated development environments (IDEs),
educational tools, and professional workflows.
The promise of LLMs in software engineering stems from their large-scale training on
code and natural language corpora, sophisticated Transformer architectures, and advanced
fine-tuning techniques such as instruction-tuning and in-context learning (Ouyang et al.,
2022). These capabilities allow them to generalize across programming paradigms,
languages, and problem-solving contexts, offering significant potential for productivity
gains and democratization of software development.
However, despite their growing adoption, the quality of LLM-generated code remains an
open research question. Most prior evaluations of LLMs’ coding abilities have focused
primarily on functional correctness—whether the code executes and produces the expected
outputs (Finnie-Ansley et al., 2023; Zhang et al., 2024). Yet, software quality encompasses
far more than correctness. Readability, understandability, maintainability, and code smells
are critical factors that directly impact long-term sustainability, debugging efficiency, and
collaborative development (Dantas & Maia, 2021). Code that merely runs correctly but is
complex, redundant, or poorly structured can hinder maintainability and reliability in
production environments.
Existing empirical studies have also been limited in scope—often restricted to a single
programming language (commonly Python or Java) or a single model, with evaluation
metrics that do not fully capture multidimensional aspects of code quality ((Adamson &
Béagerfeldt, 2023). Few works have explored how problem difficulty and programming
language diversity influence the resulting quality of LLM-generated code. Moreover,
comparative, cross-language analyses remain underexplored, leaving a gap in
understanding how these models behave under varying complexity levels and coding
paradigms.
To address these gaps, this study presents a systematic, empirical assessment of code
generated by three prominent LLM-based tools—Copilot ((Chen et al., 2021), GPT-3
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| ABSTRACT I

Software engineering has undergone a significant transformation
due to the rapid development of Large Language Models (LLMs).
Modern LLMs like GitHub Copilot, GPT-3.5, and GPT-4 are
becoming more adept in generating useable source code in a range
Key Words: of programming languages with little human intervention. However,
there is still debate over their outputs’ internal quality,
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dimensions of 95 x 82 x 2.1 mm3, making it suitable for integration into modern portable
and embedded systems. The substrate material used was FR-4 with a relative permittivity
of 4.3, chosen for its a balance between cost and performance The simulation results
obtained from CST Studio Suite showed promising performance metrics: return losses of -
22.313 dB at 1.582 GHz and -27.229 dB at 2.404 GHz, indicating excellent impedance
matching. Additionally, the Voltage Standing Wave Ratio (VSWR) remained below 2
across both frequencies, and the radiation patterns exhibited good directivity and gain,
confirming efficient signal transmission and reception. Finally, the design will be modified
based on the results to achieve better performance. The expected outcome is an effective
antenna that can be used in GPS applications with performance improvements.
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Figure 7. Far Field Gain Abs at (a)Phi=90 and (b) Phi=0 at F = 2.404 GHz

Figure 7 (a) shows the directional gain plot in the transverse plane (Phi = 90) at a
frequency of 2.4 GHz, with a maximum gain of 8.97 dBi. The main lobe is directed at
123.0 degrees, with a beamwidth of 72.6 degrees, and a side lobe level of -3.9 dB.
While Fig. (b) shows the directional gain plot in the longitudinal plane (Phi = 0) at a
frequency of 2.4 GHz, with a maximum gain of -0.554 dBi. The main lobe is directed
at 45.0 degrees, with a beamwidth of 59.7 degrees, and a side lobe level of -4.7 dB.

5.4 Power Radiated

The simulation results of the radiated power is shown in Figure 8, which is an
important parameter for evaluating the antenna’s efficiency and performance. Radiated
power reflects the amount of input energy that is actually emitted by the antenna into
free space. Higher values of radiated power indicate better antenna performance, as
more energy is transmitted .rather than lost within the structure or reflected. In this
design, the radiated power was analyzed at two key frequencies, 1.582 GHz and 2.4
GHz, to assess the antenna’s efficiency across the target bands. The results show that
the antenna achieves a maximum radiated power of approximately 0.1849 W at 1.582
GHz, and 0.1305 W at 2.4 GHz, indicating effective radiation at both frequencies.
These values confirm that the antenna performs efficiently and is suitable for
applications operating in these frequency ranges, contributing to improved signal

coverage and overall system performance.
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Figure 8. Power Radiated

6. Conclusion

The main goal of this work is to create a microstrip patch antenna especially for
GPS applications and evaluate its effectiveness. The research involves a number of crucial
processes, beginning with research and study to comprehend the fundamentals of
microstrip antenna design and GPS requirements, with a special emphasis on the two target
frequencies (1.582 GHz) and (2.404 GHz). The antenna was designed with compact
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Figure 6. Far Field Gain Abs at (a)Phi=0 and (b) Phi=0 and at F = 1.582 GHz

Figure 6 (a) shows the directional gain plot in the longitudinal plane (Phi = 0) at a
frequency of 1.582 GHz, with a maximum gain of 2.2 dBi. The main lobe is directed at
0.0 degrees, with a beamwidth of 89.0 degrees, and a side lobe level of -13.9 dB. While
Fig. (b) shows the directional gain plot in the transverse plane (Phi = 90) at the same
frequency, with a maximum gain of 2.2 dBi. The main lobe is directed at 0.0 degrees,
with a beamwidth of 94.6 degrees, and a side lobe level of -12.5 dB.
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minimize reflection losses, thus ensuring efficient power transfer to and from the antenna.
The simulation results also demonstrate the success of the design in covering the desired
frequency bands.
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Figure 2. Resonant frequencies

5.2 Voltage Standing Wave Ratio (VSWR)

The Voltage Standing Wave Ratio (VSWR) is another important indicator for
evaluating the impedance matching between the antenna and the feed line. The VSWR
value reflects the efficiency of power transfer from the source to the antenna, where the
values close to 1 indicate ideal matching, while higher values suggest significant power
loss due to reflections. In the proposed design, the VSWR was analyzed at the two
frequencies, 1.582 GHz and 2.4 GHz, to assess the antenna’s compatibility with these
bands. The results shown in Figure 3 demonstrate that the antenna achieves a VSWR value
of less than 2 at both frequencies, which indicates a good matching that minimizes power
loss and enhances transmission and reception efficiency.
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Figure 3. VSWR

5.3 Radiation Pattern

One of the key features that determines how the radiated energy is dispersed in the area
surrounding the antenna is a radiation pattern, which is depicted in Figure 4. The coverage areas
and the primary direction of radiation are determined by the radiation pattern, which shows the
directions in which the antenna effectively radiates energy. Additionally, Figure 4 displays the
directivity radiation pattern at 1.582 GHz, with a directivity of 6.492 dBi, a radiation efficiency of
0.426, and a total efficiency of 0.430. Figure 5 displays the directivity radiation pattern at 2.4 GHz,
with a directivity of 5.34 dBi, a radiation efficiency of 0.581, and a total efficiency of 0.583.
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Table 1. System Design Parameters
Parameter Dimensions(mm)

Substrate width (ws) 95
Substrate length (1) 82
Substrate thickness(hs) 2.1
Patch width (wp) 58.5
Patch length (Ip) 44.2
Notch thickness (ht) 0.05
Ground plane width (wgr) 95
Ground plane length (Igr) 82
Ground plane thickness (ht) 0.05
Line width (wf) 4.11

Line length (If) 26.31
Gap length (lg) 8.5

Gap width (wg) 2.07

The 3D model of the antenna was built using CST Studio Suite, with all physical
and structural parameters accurately defined. An appropriate feeding technique was also
selected to ensure proper impedance matching and enhance radiation efficiency. After
completing the model, the simulation settings were configured within CST, including the
solver type, frequency range, and the simulation environment. The simulation was then
carried out to analyze key parameters such as return loss (S11), radiation pattern, gain, and
Voltage Standing Wave Ratio (VSWR). Based on the results, the design was refined by
adjusting dimensions and feed location to optimize performance, particularly in terms of
gain and minimizing signal losses. Finally, the results were documented by extracting
graphs and numerical data Analysis Procedure.

5. Results and Discussion
5.1 S-Parameter

Figure 2 presents the simulation results of the reflection coefficient Si1, which is
considered one of the most important indicators for evaluating the antenna's performance
in terms of radiation efficiency and impedance matching between the antenna and the feed
line. The targeted frequencies are 1.582 GHz and 2.4 GHz, both of which represent
important bands for wireless communication applications. Based on Figure 2, the S11
value is below -10 dB at these frequencies, which indicates the antenna’s capability to
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4. System Design

This section will discuss the key parameters that determine the system's
performance, along with the radiation pattern that contributes to understanding the system's
behavior in various operating conditions. It will also include information about the
application of CST (Computer Simulation Technology).

System design is the process of planning and building a system that includes the
necessary components and processes to achieve specific goals. This involves analyzing
requirements, defining the appropriate architecture, and selecting suitable technology to
ensure the system's efficiency and effectiveness in meeting user needs. The parameters
design is illustrated in Table 1 below.

The antenna design process began by identifying the fundamental requirements,
where the operating frequencies of 1.582 GHz and 2.4 GHz were selected to cover both
GPS and wireless communication applications. Subsequently, the FR-4 substrate material
was chosen due to its suitable dielectric constant, good efficiency, low cost, and ease of
availability.
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the 1.559-1.591 GHz frequency band (GPS, Galileo, BeiDou) are described in (Topal &
Grigorie, 2025). The suggested antenna, intended for portable devices and UAVS, features
geometric modification (chamfered corners), an ideal single-point coaxial feed, and the RT
Duroid 5880 dielectric substrate to efficiently achieve the desired performance. Through
Ansys HFSS simulations, the final configuration revealed a high gain of 6.58 dB and a key
Axial Ratio (AR) of roughly 2.83 dB, successfully establishing the requisite circular
polarization for reliable satellite signal reception. This design is determined to be a
suitable, small candidate for GNSS receivers in aircraft applications, with future study
focused on experimental validation.

This article in (Zainab Saadoon, et al., 2024) presents the design and simulation of
a new, compact microstrip patch antenna specifically aimed at 5G communication systems,
operating at a resonance frequency of 28 GHz. The antenna is built on a Rogers
RT/Duroid5880 substrate and features a rectangular patch with three embedded slots fed
by a microstrip line. Simulations performed using CST software demonstrated exceptional
performance metrics: the antenna achieved a high gain of 6.19 dBi, an extremely low
reflection coefficient of -39.534 dB, a near-ideal VSWR of 1.02, and an impedance
bandwidth of 1.062 GHz. The authors conclude that these values, combined with the small
physical size, make the proposed antenna an excellent candidate for integration into 5G
devices with space limitations.

Ayad et al (2022) presents a microstrip patch antenna for use with the Global
Positioning System (GPS). It is rectangular in design and has two slots that are notched.
The purpose of the notched slots is to enhance the antenna's compatibility with the
microstrip line. The antenna was FR-4 material with a relative permittivity of 4.3 and was
used as the substrate in the design and simulation by CST. The suggested microstrip
antenna is intended to function in the 1.555 GHz to 1.595 GHz GPS range. The suggested
antennas' performance has been evaluated in terms of VSWR, gain (dB), and return loss
(dB).

3. Proposed System

The proposed research focuses on the development and design of a microstrip patch
antenna specifically for Global Positioning System (GPS) applications, with particular
attention to the L1 and L2 frequencies. The work involves conducting a comprehensive
performance analysis using CST software, aimed at improving metrics such as gain and
return loss, while adjusting the design based on simulation results. The work also seeks to
compare the performance of the designed antenna with similar models to ensure its
suitability for practical applications, thereby contributing to enhanced accuracy in
navigation and location determination across various devices. The steps for proposed
system is shown in the flowchart below:
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principles of microstrip antenna design and GPS requirements, particularly focusing on the
tow target frequencies (1.582 GHz) and (2.404 GHz) frequencies. This is followed by the
design of the antenna and determining the optimal dimensions to achieve these
frequencies. Next, the CST simulation software will be used to analyze the performance,
evaluate gain, radiation pattern, and return loss. Finally, the design will be modified based
on the results to achieve better performance. The expected outcome is an effective antenna
that can be used in GPS applications with performance improvements.
2. Related Works

Antennae are essential components in modern communication systems, playing a
vital role in transmitting and receiving electromagnetic signals. Antennae are found
everywhere, from mobile phones to radar systems and broadcast stations, making an
understanding of their properties crucial. An antenna is a device that converts electrical
energy into electromagnetic energy, serving as a means of communication between
different devices without the need for a physical connection. The performance of an
antenna depends on parameters such as gain, input impedance, and radiation pattern, which
determine its effectiveness in various usage environments (Aldhaibani et al., 2025). The
radiation pattern represents how electromagnetic energy spreads in the surrounding
environment, helping to identify effective coverage areas. Meanwhile, radiation resistance
measures the antenna's ability to convert electrical energy into radiated energy, where
matching radiation resistance with the transmitter's resistance enhances transmission
efficiency. Gain is a measure of the antenna's ability to boost the signal in a specific
direction, contributing to improved signal quality. The broadband capability allows
antennas to handle a wide range of frequencies, enhancing communication flexibility.
Polarization refers to the direction of the electromagnetic field's oscillation of the
transmitted or received signal, and it must match between the transmitting and receiving
antennas to ensure signal quality ( Almazok, 2022 ). By understanding these properties and
parameters, the communication experience can be significantly improved, making antennas
an integral part of any modern communication system (Topal, 2023).

The design and analysis of a high-efficiency circular antenna created especially for
RADAR applications are presented in (ALtalqi, et al. 2024). A circular microstrip patch
antenna operating at 32 GHz, which is ideal for a variety of wireless devices, is
demonstrated by the simulation results. The RT5880 substrate on which the antenna is
developed has a thickness of 0.035 mm. A substrate with a relative permittivity (er) of 2.2
was used in the design process. Additionally, the substrate's height (H) was 1.575 mm, and
its loss tangent (tan ) was 0.0009. The antenna is a circular patch with a chosen radius of
8 mm, measuring 22 mm by 20 mm. The antenna has a frequency range of 22 GHz to 40
GHz. The antenna exhibits a return loss of —21.6 dB, an extensive bandwidth of 8.8 GHz, a
voltage standing wave ratio (VSWR) of 1.1808, a gain of 7.891 dB, and a directivity of
7.897 dBi. The antenna exhibits an efficiency of 99.999%. Antenna is designed and
simulated utilizing CST Studio Suite software for radar applications.

The design, simulation, and performance analysis of a coaxially fed microstrip
patch antenna optimized for Global Navigation Satellite System (GNSS) applications in
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1. Introduction

Communications are one of the essential elements in the modern era, significantly
facilitating the exchange of information and data between individuals and systems.
Communication systems vary to include both wired and wireless communications, relying
on multiple technologies to transmit information over different distances. Antennas are
considered a vital component in communication systems, playing a key role in transmitting
and receiving signals. They are used in a wide range of applications, including mobile
phones, radar systems, navigation systems, and satellite communication (Jameel et al,
2024).

Telecommunication systems are widely present in our modern smart lives, and one
of the most prominent of these systems is the Global Positioning System (GPS). GPS is a
satellite-based geographic positioning system used in a variety of navigation systems.
These systems have become essential to meet the growing demands for new services and
applications across multiple civil and military domains. The GPS is utilized in several
areas, such as monitoring systems, intelligent systems, power management, and other
applications. Additionally, GPS provides accurate location information in real-time for an
unlimited number of users. The satellite navigation system allows users equipped with
receivers to determine their locations anywhere on earth by estimating the distance to a
minimum number of satellites. When discussing GPS, it is important to systematically
consider the equipment used for location determination (Wei et al, 2021). The GPS system
consists of three elements known as segments: the space segment, which includes the
satellites; the control segment, which contains the control station; and the user segment,
which corresponds to the GPS receiver. In user equipment, we find the essential
component for transmission, where antennas emit and receive data. These antennas are
primarily used in land vehicles, aircraft, and ships to accurately determine their positions.
They feature characteristics such as a wide frequency band, security, and high speed,
making them a vital element in enhancing the performance of wireless communication
systems. Therefore, designing a microstrip patch antenna for GPS applications is
considered a crucial task. A microstrip patch antenna is a metallic strip or patch mounted
on a dielectric layer (substrate) over a ground plane. It is useful for high performance in
extreme applications: aircraft, satellite, missiles, cellphones and electronic devices (Imran
etal, 2021).

The research idea revolves around designing a microstrip patch antenna specifically
for Global Positioning System (GPS) applications and analyzing its performance. The
work includes several key steps, starting with research and study to understand the
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This research presents the design and simulation of a dual-
band microstrip patch antenna optimized for GPS (L1) and
ISM band applications (1.582 GHz and 2.404 GHz). The
antenna was designed with compact dimensions of 95 x 82 x
2.1 mm3, making it suitable for integration into modern
portable and embedded systems. The substrate material used
was FR-4 with a relative permittivity of 4.3. The simulation
results obtained from CST Studio Suite showed promising
performance metrics, including low return losses of -22.313 dB
at 1.582 GHz and -27.229 dB at 2.404 GHz, indicating strong
impedance matching at both frequencies. Crucially, the
VSWR was consistently maintained below 2, and the resulting
radiation patterns exhibited favorable directivity and gain.
This work confirms the viability of the proposed low-profile
structure for efficient dual-band operation in GPS
applications, paving the way for advancements in antenna
miniaturization and practical implementation within next-
generation wireless systems.
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The journal has the right to make the necessary amendments of the editing formats of
the material submitted for publication, according to the publication requirements and
the journal’s template.

The two reviewers respond within a maximum period of one month from the date of
receiving the research. When the reports arrive from the reviewers, the journal’s
editorial board takes the necessary action according to the reviewers’ decisions. If the
two reviewers’ opinions conflict, the research is referred to a third reviewer for
deliberation. When the research is accepted without comments, the publishing
procedures are completed, and the researcher is provided with a publication acceptance
letter.

Sixth: Reviewers Delay Regulations

Al-Rayan Journal for Applied Sciences is keen to have the research submitted to it
reviewed as quickly as possible, in order to ensure prompt publication of the research
and being accessible to readers. Therefore, the journal sets a specific period of time for
the reviewers to issue their reports within a maximum period of one month from the
date of receiving the research.

If the reviewer delays in issuing his/her report within the specified period of time, the
journal sends him/her a notice letter, and he/she is given a week’s notice. If his/her
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references.

The latest edition of the American Psychological Association (APA) should be
followed for documentation in the text, and in the list of sources and references.

The list of sources and references should be placed at the end of the research and
should be formulated according to what is generally accepted in scientific research. If
there are sources in a foreign language, a list of those sources should be added
separately from the Arabic sources’ list. Alphabetical order is taken into account when
preparing the list.

Tables and Figures

The tables and figures in the research should be numbered consecutively, each of them
should have an independent sequence. Adjacent to the serial number for each of them,
the title of the table or figure is to be written at the top of the table and above the figure
in the center of the line, in font size (16) and in bold.

The source of the table or figure is to be placed at the bottom of the table in the center
of the line, in font size (16) and in bold.

The contents of tables and figures are to be written in font size (12 - 14) according to
the denseness of the content of the table or figure.

Tables and figures are arranged in the center of the page in a way that is consistent with
the borders and margins of the journal’s page layout.

Third: Publishing Procedures Regulations

The researcher submits to the journal a written declaration stating that his/her research
is his/her original work and has not been previously published, and that it will not be
submitted for publication in any journal or other scientific body (according to the form
prepared for this purpose).

The researcher attaches a short copy of his/her CV if he/she is dealing with the journal
for the first time.

Two abstracts, one in Arabic and the other in English, of approximately (100-150)
words for each should be attached to the research, taking into consideration writing the
title of the research, the name of the researcher, and his academic rank, in the language
of each abstract.

After each abstract, carefully selected keywords are to be written in alphabetical order.
These should be four to six words, basic statements or pivotal words; to indicate the
content and topic of the research and should not be among the words that make up the
research title.

The translation of the abstract into English or Arabic must be correct and specialized,
and literal translation of texts through translation sites on the internet is not accepted.
Three hard copies and a soft copy of the research to be published should be submitted
to the journal. The researcher’s name, academic title, address, place of work, phone
number, and e-mail address should be noted on a separate sheet, in addition to the
notice of payment for the publication fee paper should be attached to the submission
documents.

The research is presented to the editorial board before sending it for review, and the
board has the right to accept or reject it.

The journal’s editorial board has the right to request minor or major revisions to the
research before approving it for publication.

The editorial board’s decisions regarding the research submitted for publication are
final, and the board reserves the right not to disclose the justifications for its decisions.
The researcher will be notified of the date of receiving of his/her research, and the
editorial board will complete the reviewing procedures.
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Publication Conditions and Requlations in Al-Rayyan Journal for Applied
Sciences

First: General Regulations

Research written in Arabic and English in the field of applied sciences will be
accepted for publication, provided that it meets the following conditions and
regulations:
The research or study must be within the topics covered by the journal.
The research must be authentic and meet the scientific research conditions based on the
generally accepted methodology for writing scientific research.
The research must not have been previously published or submitted for publication in
any other journal, whether fully or partially. If the research is accepted for publication,
it is not permitted to be published anywhere else, even using another language.
The researcher needs to submit a publication request letter to the journal’s editorial
board (according to the form approved by the journal).
The journal does not publish excerpts or chapters extracted from university
dissertations except in exceptional cases, and after the repreparation of the excerpts or
chapters by the researcher. This must be indicated below the title of the research and in
the publication request letter (according to the form approved by the journal).
Comprehensive information about the title of the dissertation from which this research
was extracted, the name of the supervisor, viva voce date and the institution that held
the viva voce should be provided.
The journal publishes all what is associated to the scientific and research field related to
its areas of specialization, which relate to scientific follow-up of conferences, seminars,
academic activities, summaries of dissertations, university dissertations, and book
presentation and criticism, provided that it does not exceed seven printed pages in (A4)
size.
Second: Writing Requlations
The researcher commits to formatting the research according to the journal’s specific
template which can be downloaded from the journal’s website.
The research must be written using proper language, taking into account the accuracy
of the alphabet and the clarity of shapes - if any - and typed using Microsoft Word.
Research in Arabic language should use (Traditional Arabic) font type, size (16) with a
distance of (1.15) between the lines. Whereas research in English language should be
typed using Times New Roman font size (12) with (1.15) line spacing. The number of
the research pages should not exceed (30) pages, including footnotes and the list of
references, provided that all research pages are sequentially numbered, including
figures, tables, images, appendices and the list of references. The editorial board has the
right to consider some of the research that exceed this limit according to the nature of
the research and its procedures.
When presenting previous studies, they should be arranged in a descending
chronological order from the most recent to the oldest.
Arabic numbers (1, 2, 3, 4) should be used throughout the research.
The Qur’anic verses are to be written using Ottoman script with flower-patterned
parentheses, based on the Mus-haf Al-Madeenah Al-Nabawiyyah program for
Computer publishing, using the (Quranic text) style, size (16) in bold, and using Arial
font type.
Documentation of the surahs’ reference and the Qur’anic verses’ numbers should be in-
text and immediately after the verse.
The researchers should commit to review their research and ensure that it is free of
linguistic errors, whether grammatical or and typographical.
The research must be of accurate documentation and decent use of sources and
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Journal’s Vision, Message & Objectives
Our Vision

Leadership and excellence in publishing specialized research in the field of applied

sciences.
Our Message

Achieving excellence in scientific research by publishing high standard scientific
research in the field of applied sciences, in accordance with scientific research
standards and international publishing standards, so as to enrich knowledge and serve

the society.
Our Objectives

* Encouraging those interested in the field of applied sciences to publish their
scientific and research oeuvre.
= Providing a research facility to serve researchers and providing the opportunity to

exchange scientific and research oeuvre at the local and global levels.
= Improving the level of scientific research in the field of applied sciences.
» To make the journal a scientific reference for researchers in applied sciences.

= Publishing research and studies that contribute to enriching knowledge, serving and

developing the society, solving its problems, and preserving its authentic values.
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