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This study aimed to identify the impact of emotional intelligence on enhancing leadership
capabilities among health leaders in public hospitals in Marib Governorate. The study adopted a
descriptive analytical approach and used Goleman's model (2001) as a theoretical framework to
measure the dimensions of emotional intelligence (self-awareness, self-management, social
awareness, and relationship management). A comprehensive survey method was used, and the
sample consisted of (80) health leaders from six public hospitals. The results showed a high
level of both emotional intelligence and leadership capabilities among the sample members. The
findings also revealed a strong positive correlation (R=0.73) and a positive significant impact
(R®=0.53) of emotional intelligence on enhancing leadership capabilities. Additionally, the results
indicated a positive correlation and impact for each dimension of emotional intelligence
individually on enhancing leadership capabilities. The study also found no statistically significant
differences attributable to demographic variables. The study recommended spreading the
concept of emotional intelligence within these hospitals and establishing training programs to
teach and apply emotional intelligence skills due to its prominent role in enhancing leadership

capabilities and improving the performance of health institutions.
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ABSTRACT:

This research, titled "Sheikh Muhammad al-Amin al-Harari and His Methodology in Figh
al-Hadith Through His Book Murshid Dhawi al-Hija wa al-Hajah ila Sunan Ibn Majah,"
consists of an introduction that addresses the research importance, problem statement,

objectives, methodology, and structure.
The research is further divided into two main sections:

The First Section: Provides a biography of Sheikh Muhammad al-Amin al-Harari and an
overview of his book, Murshid Dhawi al-Hija wa al-Hajah ila Sunan Ibn Majah. It also

highlights the primary sources relied upon by Al-Harari in deducing Figh al-Hadith.

The Second Section: Examines the methodology of Sheikh Muhammad al-Amin al-
Harari regarding specific jurisprudential issues related to ritual purity (Taharah), acts of
worship (Ibadat), financial transactions (Muamalat), and personal status law (AI—AhwaI

al-Shakhsiyyah) that are tackled throughout this study.
Success is granted solely by Allah.

Keywords: Al-Harari, Al-Hija, Al-Hajah, Figh Hadith.
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ABSTRACT

The study aimed to identify the level of psychological immunity among women with
breast cancer in Taif City and to examine differences in the level of psychological
immunity according to age group and duration of diagnosis. To achieve the study
objectives, the researcher adopted the descriptive method. The sample consisted of 120
women with breast cancer, who were purposively selected from patients attending
oncology centers and the healthcare facilities included in the study in Taif City. The
Psychological Immunity Scale developed by Al-Maliki (2019) was administered after
being adapted to suit the clinical context of the study. The results showed that the level
of psychological immunity among the participants was moderate, with an overall mean of
2.95 and a standard deviation of (.773. A one-sample #test indicated that the
difference between the overall mean and the hypothetical mean of the scale (3.00) was
not statistically significant, {119) = -0.674, p = 0.502. Furthermore, no statistically
significant differences were found in the level of psychological immunity, either at the
level of the scale dimensions or the total score, according to age group or duration of

diagnosis, at the significance level of o = (0.05.

Keywords: Psychological Immunity, Breast Cancer, Age Group, Duration of Diagnosis,
Taif City.



g 2026 pi |SSN:2958-7484 s (49) 3w jaiﬁnnbﬁwﬁbnﬁv1
A A September2026 Vol ;49.pp.110-142TURJ Issue (49) A

Taiz University Research Journal =

-

+dadiall

stiaall dae LYy dnsiilly usneal) LyBY Dl ¢5palaall Cilacinall anlgs 1)L baa Lass diajal) (aalye) Judd
tcibanall 038 Slana b GUajul) age (b - aainally ) ddama M oyglas i cpil) e juaiin Y A
Wieay @5 Ladle Cilaaty dodi dasia oo daiiy Loy chaale L)) c¥ae 8 pli) 0o 4 adip W
syl Bl Bags e bl

Aslall tdie Gamie dadle CDAS o aiallie adid ) dalad) daiall 8 Aty Sl oyl (<
lesld csladl a8 o olall c¥are Gawad 8 ladlal) okl sl jeall a2 g ¢ e ladY) - Sally ¢ Shasl) =Sl
Dl alaa¥l Gaaal Jrm s 31z dlall lgil ey in aied 8 Bpasdy Apdees Ausla UL i Lo 1S
Zhang et ) slall 335 Gaeads el dabiaal) Lwall HBY) (e aall cdulal) dolejll cuila ) daclall Lol
.(al., 2019, p. 1

Gl Clad aal aal Jie WS bl grine e sl o legud layadl gl ST @il oy 2oy
Gast aleny Loy clalle ap Lo i ane g i) haiad ) Laall Clsbaas ¥l 5y gy Glajually ddaiyal)

.(Alreda et al., 2023, p. 3) lre Lowsiilly Lokl Cailsalls TalSia Lolaia) by 130550 Vasiiy Ui

Aagand) dnall 5ls) sluill Gu Egd gUasadl gloil ST (el Glaje 2l Loagand) dnpal) ASledll iy
e ahs¥) e Shay aladl 3 Bl a5l ) Slany) mudl jelil ¢ dad) gl ey (Yo YE
il Sim L sas el Agadial) dniall clgall b gt Gl jun clbadl) e Alla (V1Y) danes il

daadlally duball aulgns alaa¥) culs ) el o3 ool apalls Aatjal) davil 2l A
L)Y Bl cdae Laa¥ly dutill ulal) Jodil 2t i canad (aual) cuilal) o (il glaye JBT aias Yy
Lt 4 Llay) Jeaw lee tdosuall Bjpaally cling3l) slally cdaga¥) (& oy035 clgigily dhall 8ypms (sl

(E7 om0 sl Plal) e linVly ol il Aol ugally (S s i 55 5 ElLa



g 2026 pi |SSN:2958-7484 s (49) 3w jaiﬁnnbﬁwﬁbnﬁv1
A A September2026 Vol ;49.pp.110-142TURJ Issue (49) A

Taiz University Research Journal =

Base (e dll ) bl eladly JleS e o) Labay Glle ga lgabiar Loy 2ol sy of WS
) Al hagrall aan e 25 Jalse WS cJaall (mliasl ol Jeall ol Lllainly comndl hyilly ¢y )al
de 1a ) Daiuse Gusi Gand Loyl any slall e oSl Jaay 631 51 ¢zl elgmil any Jn Lyl Lggalss

-(Torre-Luque et al., 2020, p. 534

Ciabas Lo cpapall Bage (e Cagally cifionall (iagais Jadi i Basaie ducii Ungia (s210) Uy iliasjo 4algis
il DAl dueal ) Dinapoli et al. (2021) du cylal (@ladl 138 s duls BT e )
dale DA shall 535 Gty oentil]l I ae g chasiall s3a dgalse o lianyall saclue 3 EalayY)s

dabiaall =lally (el

DA )8 ) g oY) Gatil) ale b Aaal) aaliall aaf dda gy dsudil) Ao lal) asgie Som Gl 138 i
adlaal) o sxeluy Lo cdalud) Sy eliall e Clially cxihadl) Jaady cclaiYly Lagiall dgalse o
(O v YN A ¢ liall) slall il pe 48l Balataly ol Al e

(YY) dasag ¢ oyl Sal byl e cdpndil) Ly Clewd) e desane (e daedil] deliall (e
CACa da e 5ally ¢l d8lly cagaally (J5lall Al digyally (ASIA selally ( Jad) O3V
(AVY LGa YT (gla) Aaelall Calgall e casll

(V) e oadll (B ‘;\:D;)i S Vargay et al. (2019) 4wl el (sl Uajn cilblad) Bl Y
JJbA Z\:MAT u.uSa:\ Lu cz\.u\ldb ‘:531:\40351\ CM\ 5_):13 d\)\a 1;_;:1).33 Em‘)\ Q.J.@.Ja Z\:w.mj\ 2\:131.1.;0]\ Scm\ ui ‘z\.AA:l)A

G dlally docayall Bpal) o daleill b il Cally dgalsal
Lude 3 al) ey cilblad) g Ll deliadl (sgiee e Capaill Gl s il (o Lea Bl
Al Cailsally abeiall Apalell Zdyeall aed & agesy Loy ¢4aanpally Lt ganal) Cbiall (any ggun b il

) 03] ALLaN Zleylly ekl pedl el skt b bl (pe BEY g ¢ gl (L yd paliadl)

s Cual) A ha



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

ajal) e aas @iy caainally LAl hEnY Ay 55 Jia oW caulad) Ol ) ly) daia 245
g Apelaaly sl Cilgall Jodil (aall Culall jolam samie JBI (e aS5m W aljie plaials syladlly
Caslae (pe 4y Jaiin Wl sipuly (ranyall dandi deda i 1) AaeLiall chudll e Glayalls Ll (e
Lalaall dowill Cilsal) duby plaa¥l e @A) LaY) cJiadly @dall dauly sl luas 3l
A abadl ga dpndil) dilaall dalse 303e3 Ao daally (sl

gt gty dagaal) dapall ASlaall b Glhyadl iape o (YY) osall LA ¢l Va g
Lla) calay L daii agils 5ga o Bl S Ally (payalls ddadiyall dusiill Lagrall (o dadiye
lall dlad) skilly Gacall jeliag ccagall o asall ddasiye Glihlaaly cdaical) olad 38 (o Uyl

dgabley dpads G dagp 8 Glajyudl LlaY) of (c@03 (gagmad) aall Gdaall ) o)l adsall maag) LS
58 & b e elld o o Lag ool AR (alidily « QUYL pedlly cdonliall LN W)l e cB22a%a
okl apall Glillaie xe cSall e )

Ayl ASlaal) 8 eluail) G Dl Gl ) ol 5SS e 43580 il dald 8ygemn (gl) laje Ao €A by
GV By cnd sl angill e ol paitin Y Y ¢5aee Liclaialy dudh BT (e dn Jadiyy Lag cdadsand
s ddazLim Gy 4y Al deas Lea eblyall dpeLaa¥ls 2501 1oy (85900 GaleaYls cdpaaal) 5)50all
Salsia Lo Llaal

sl (e dadia Jalye (b LglanS) wy ASlaal) 8 (o) oy CV s e Ao ¢ ) dameall ol s WS
Glaad a ) dalall g lly cduiilly Aadall cibaatl) 50b) ) @25 B Les chadiiall Joall (ansy 43l
(YT E Al 5))5) Audl Gyl dalad) il ac )

Alels e (Yo1Y) Gua Ay i€ 3 elapdls Bla) Bl 8 i) deliall ciluhall (mey culslis g !
ke Bbhli) le a9ag cila M egUayall daye sl (o2 Dol deliall bl (et & (galiY) Jal
s Vargay et al. (2019) duly cjelsl LS Ldeaall an b @lllacaly i) delidl G Gilaas) 4l



g 2026 pi |SSN:2958-7484 s (49) 3w jaiﬁnnbégn;ﬁbn&V\
A A September2026 Vol ;49.pp.110-142TURJ Issue (49) A

Taiz University Research Journal ==

A8 Ll Jalsall anf lajlic b ¢sfil) GUaje cilianye (2l dacdlll deliall duhy dneal 5y Ua (e
Laall Cagylall L sball lagy) el ol Bale)y cclai¥) pe casSilly cdagiaall dgalse o 2yl aclis
) Llaallg Gyl )yl I3 L — Eald) ale dgaa 3 — adl V) pgngall 138 duaal (e aill ey duiall
sgun b el 13 ciing ) Lyl Lo Vs eB3gana (5230) gl jes iliasye (53] deadil] Ao Liall (gginn sl
Afal sendll oda acd Al Aahall ehal ) Aslall Gn o3 V) tAuayally Lahe senll Culpiall (any
Al 23gd dadiall Eaadlally E0li)Y) zeabll dingi 3 agad Akadsd il g anilg

sduand) di)

2l ALY e LY ) Gl e

falall dnae b gl jUaje llaaall (o3l Aol delidd) (sgiee Lo )

i) dnte 4 il Uaje cilblad) o duill deliall (ggima & Adlas] AND ) B9y aagi Ja .Y
O(diw 09—0+ (A £9—f 0 (i YA-F0) Djpeed) Ll yuial (g3
i) dnde 4 il Uaje cilblaadd) ol duwil) deliall (ggiuse & Aflan) Vo b (g8 aag Ja .Y
¢ Sl i ¥ elgin ¥ e BB ) A e B e B) il Bae it (g3

s uanl) :\:\AM

feb Lot Al Ganl) oaal (eS8

24 ol daaY) #

laally larall dgalse o V) 538 L Luldd Thaic dtag dudl) delid) goiase o 350 LY
Jiagall Gl dubadl HEY) e i LolEg Sale g cdalall

s aleedl ¢ il aeall (o Citlal) Aiae & sl Gl lilaall 4% clalia) e sgaall bl LY
e Lsad dolasll Jolal)

dgasall Ll delia)l Joliti Las duale Auhyy lagaad Logead) 2Sally dlagae dupal) Lo€all o)) ¥

Myl el



Jog 226 s |SSN:2958-7484 s (49) W jojdonly gy dlan Ay
A A  September 2026 Vol : 49.pp.110- 142TURJ ISSue (49)  TaizUniversity Research Journal %= A

el daay) o

Ay £ald) by sl & Cuedil) Guilad¥) sl de Gulad i 8 Al Ladall LaeaY) Jids
Lnall Glawgall 28 WS (derall 2o b abblal e cagdilly il la s Gllbad)l acd Caagiud Lol
G Uy lilad) clalis) re caalin il JaaBll by oot 8 lajudl agel deelall Cilineally
sdaanl) calaa

saalal Calaal) aas ) W) Gaad) Gang

ol i Ll dine () lajan lhiliadd) (ol doudil) delial) (e (B Gl e il LY
Auyeel) 253
il g Cilall e A el Gl yen Gilbladd) o] i) delidl (ggina & Gl e 2iSN LY
.ua:\;.al:\]\ 8a
sdanl) clathas

:(Psychological Immunity) 4wl delal )

G Aandil) hlgally Gl (e degend sl dandil) deliall (Y014) S e i oamliall Gl
il O3lgally Bldials cdaeall Calgall e CaSally (5US dnliall Claailly bagrall dgalse (Jo 3l 2ol
Sdeatl) e saalls i) daall e 5ien Lee cduadalall g pally CaSall Allad il sind D) A e
Lsially cbaail) dgalse o il Glajw ciliaie 53 Lol Waha) Lol deliall el Ay el
Gl (Aadal) et e Aaslll dumal) Clgall xa Slad¥) Caally ol BlaY) o 4 iall duwdl)
Aahall (8 aodiiadl Gl deliadl white o lgulainl Pl (e dgandl Lo deaas Al 4K da ally
Al



g 2026 i |SSN:2958-7484 o (49) ) jgidanly Gigydlaa '
A A& September2026 ol ;49.pp.110-142TURJ Issue (49) M

Taiz University Research Journal
:(Breast Cancer) il glaym .Y
salll' :asly (Agre et al., 2021, p. 410) "Gssals @l e et el iy el

Iagy (sl 8 dalud) LAY 5w Ladie (el 138 Tamg ool Aol 3 Las ) DAY iy alall e
Ll sl 05 o Ot sl iyt IR (e degana ol ABS 01sS5 ) (5380 Las cpulin e IS saill b
Taen aysl) 2ed ety cansall o (3T elial 3 ojlimly oga Alla 8 Bad Slajud) sl ey )isas u&w
Joydan Y 4kl gan ladie
b e s il A sl e degene dba) 4l Liba) il glUaju el 1Ay ciudl
(&t Ay Lina baaT (o panddil 13 s Loy Bind ol ol IS JSE e (gl 8 DAL L

séaand) 3 gaa

ciildal) e B gl Glayen Glilaaal) o L) deliall (grinn oalli tdusplagall 3gaal)
Baag cAujenl) A5dll) Aacayally Al padl) Cbuiial) G b b (ol ANS e caddlly
(sl
G el e davadid) dniall JShally cahs¥) Shay cdaesSall bl 1Aulal) ggaall
.l Ola e lbladl dasliallg z kg oanddinlls dleyl) calaad P
Ll dise B gl Gla e Slblaad) cluall (e degana o Ganill Ao cilaid) :Z\:U.&,d\ Jgaal)
AT YT Akl DA Lol Gl ada tdgiajll agasl)
s BN Uy
Laail) Ao Lial) a5 <Y
V) cosinld) lgie sllail Al Aol il il deliall asgde culsl 0 Akl clalas¥ly (g5 cals
tasgall 130 cyyll all clayatl) 550 e ol ey L8, Aue iy doglaie lajliel e layase b i L

dgalse B Al Ly o Jamy JalSie Sl aUad clglh duall Zeldl (0A Lpa (Y419) e il
S el aa caliie JS S gailly (dad ) JalSS pjaty cdagaall



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

SVl dad) pasicd e 3il) 58 tlgl dudl) deliddl (V .om YeYY) Gady e Bladl b
Ol amid bt e el b il Lganlly RSl LelasY) Cilpral) dgalsal tcladl il
3plally cagacally «DISE Jag @laly (i) Lasially o laY) LSEIS A5y Jalse 2pas CueTis

sl g pally caSally (Al

DAl aelad ) Badtie (AlelSie Bang a3 rduadl) delid) o (09 Lpa (YHYY) ladlly bl gy LS
Anmall 2l ae @Al e sacludy cAudill Cliaca¥) e dpands cdulagl §)sem Ll bagruall dgalse o

e

gl o il 58 1l Ll Aeliad) (TVA Lga (Y TY) sne Cije ¢ JaiVly yaall cpshaiall (sag
o saeliy Lae taliling oY) 0S8 PIA (o o g0 Cipeailly (Ailidal Cllgall b 4 leiil Jasing cagiuall
(Naser Abed, 2022, p. 1056 & Mahiouz) yle yalis joma sl cdndi Gaud) iy calaal) j5las
Glow Pa Ga Lo lially il lai¥lg BlaYly igill dulall SEY) (e e dles o Bl 539 g

ey (Aigally (CDISEA dag ¥y ¢ alad¥) Sall Jie

DS e gt sl dpddl) Aol e 3 casgiall el qulall e (VO£ Lo (YYY) Qs S
O b "4 G (Y pdialy 4l Benal JISEU (gl caaliad) SISV e 3 0y aels ) dsgial)
cosilly AEN 33l @Dlial (sd' 1 lgih Lganpaty (pindall lasled DA (e (T .0 Y0 YY) Bpay ShaSal Llols
e dealsilly Aaldl iyl (e salaaly ddadadnll e 5l (cDSa o o Bl o eV il

Vel deliall dawlid Talad) Lg3S (AnSlly caliiey) 589 ¢ dual)

=9 Ssia 18y’ 1 b Jaa Ll delidl o) ) (Aldhmour et al., 2022, p. 1147) (55aTs seall L LS
o s A dSally dadll A8l sag5y cbaatll dgalsay dumaall jsaY) Jhad o 45y daiiy )l
saxie St tlgly (££Y .0m Y0YY) ol Lt calol) e caSl Ul by Salasely 43 (3
gy delio die g (S L) cdgals ) Alelall GlasY) pe oSl e 2l 58 4 deai (sl

Sale (S8 alia 3 L) Gy Al ey Gl agla alea 5aliae

GV el o) (e 3l asty JalSia Sl sasly ol localy asedal) (VAA L m oY+ Y £) G5y Sasl sl
S lang Jagicall dgalse e 2yl ac bl



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

ibley i peay daadd) Mal) saseies AlelSie dashia o Aol delial) o) ald) Galdid (Gus L
Ghe g - langlly hguall 4y b deatlly dgenall o Qlal)) 58 of Dije DlgeS Jard o (Lelainly
foda ladin) o @8 e Blad) (K A "G gl elld Al delidll i cdgdlall Al
e Lilasy o dall lgilaiad (o e L Lula) Ayl Wginad Aelua olely cphdial] Laslies ¢siazal
il Basag ouadil) gl
Loatil) Ao lial) g lgif <Ll

sy sl (YO .a (YaYY) Gty ((ATY Lpa (Yo YY) (slag e G agieg (Ol Chia
el et glol A5 ) I jaleas ) ol duwdll) delid) ((Kaur & Som, 2020, p. 139)
tst (oaslsadl o lall Sleall ae Ll
Jalgal) cp Jeliall Aais J<ms ¢ ladl) astil) slid) (30 sl Toja e 1(Aybadll) dumadall dpciill) delial)
Dbyl Jasi 0o pgiSa dugh dumnda delion (paialy dana dowdh A OsShia 0l AV Ladully Al
=) Sleall ae psill 138 ailimng . bhusYly gl diase 8 aglaag Lee ¢ Guiill Jaaag ccibaaill dgalsas
(Ads¥) ilalall dallaally casaill 1) ooll Glas s Jexd dteda U e oalaie) Gun o oaslsnl
A Llaally sladll ajal
Aaill) Cajlaally colgally eyl SIn PAS (e 48l deliall oda i€ s Luands duni€al) Luadil) 4o lial)
DAl 58 58 "Rt Slasakad Aliar sl 038 Jaady Aalu) dnball cilbaailly Sl Dl dgalse oo
Leliy bl jglaty cApndil] atigre Jia B agasd Glabally Glgeall Gladl) paj o) 3 tdeatll e
Aolifie Gle)l dgalse 2ic Wik Jeid 3a00a
Cha e ading ) "kl pandll AT Zeliall oda Slad i(Agagal) Lol ludiSall duddl delial)
sy (saead) Gyl DA (e Aelidl) o3 i il Blad) B ablaiol sl dincas dashan awall
lellaguly dubud) HISEY) andiy caiYlaii) (8 oSsall o aupsig ol & ) il ) Bl sy el 2al
(@ Ssledl hpnal) = lally ¢ inalls 2 lal) 1 fia) oaskil) Nl i B aams pail) 138 pms duladd 98
() (il



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

by +(aeliay Lauiay daanl) Ll didee & o (Tl 2l Gl Litl) deliad) of ¢ Bam Laa iy
LauiSally dpalally Ogiclie ) panddall dera Llay 4 Gatiy oil) Glajw cilianye 8 cddlall dual) Gl
ogielie el bali) S Tle b Laadlall aibaasy iyl 33 of ¥) daldl Gelell e «loasla
Sl ey salely el data palaial o 806 s dawdi gl Gans e lia Luaally

Al Ao liad) ciligSa TG

La' il el ) cASblly Allait¥ly ddjaal) ClisSal o Aailjia 3K (e Ll deliall J<am
Pl Lad o<l o3 5l Jiaig L0l ' sl ¢ 82

2 e 8 O add ) gty clorall Gladind e il gt daala] 555 b talady) sl -
.(Jia, 2020, pp. 487-488) aclas laal Hshaia (e dascall Caflsall bl salely cdaludl e Lil)

Agadlyy dbatlaall dnball Clloall and Ao i) 5 G Jid (daladly jedl) Yl ol Jaua -
CulS g laaBl dane ina slia) (8 BaaaY AL el 585 cdungilly Sl ALE HeaY) ol sl saitls
.(Gupta & Nebhinani, 2020, p. 3) &k o dula

e desana o (i) slall Gl e Lally JhEGY) e dls o thaudill Adlally agasal) -
Blall 8 ualy Can st e 5)ally el eail) Jading caliiN Ty oY) oY) ga ydl) dags S e
.(Godaa et al., 2019, p. 4)

Ll (g calladly o)\S8l dacDla (520 iy 4313 3 SE]) o 2l Ldjeal) 508" gl Capady sclll) Adeld -
.(Basileo et al., 2024, p. 3) "wlaall jslaig algall jla) Ao 45)85 4] Jon 254l ilating daghaie
OsBlsl) aladlE (la)Y) dgalse 8 bt L) e D) K4 @A) b)) dad) i uiills A8 -
.(Halilsoy, 2024, p. 2975) ag: damall cilaaill Cialy Lega cagilaal (3aia gat el dundlall (y5Shiay

oo ¢ saill G ) clanngil) dagaly calasally byl dgalsal Lil) djalall 8 Jidn :Bulally gaadl) -
.(Rachmad, 2022, pp. 6-7) «)a¥1s Zaali)l) (ssicar £lai Vg Aol agiyad 3033 e 313V acluy



Jow (2026 s |SSN:2958-7484 s (49) 3 jojdonly g dlan g
. ‘ September2026 VO' + 49.pp.110- 142TURJ Issue(49) TaanmvershyResearchJoumalm‘

) el ks e@.ahsjlm} eﬁ‘)s:\.woj e@sﬁ\ J_)B‘}” DA (e Jard Bpaiine dalee 1RSIl 4.\“5.\3\ Mjﬂ\ -
Byed az) daald)ll gaaty dolelly agiba Alialss (1 (..@_&.‘ dehley 408 y2a r,lsb Sl Cadags elld facaing

.(Rachmad, 2022, pp. 1-2) &l

Clhasill ge ally dadgiall dulady) @ e S ) Slead) dasias Ty Uala) dasiy 13Ul —
(Agramia, 2024, p. 44) <)yl Agalsal L) Lose 22) Laa cacall adlanin Aasaal) A3l &g o5
oY) Sl L etl) Gl Lyl il L3E) daghiiall dadine lisSall sda o Culy Baw Laag
o Bdall Whhsa cead Lol ADLally eladYly el ZOall YT s e Lol J3lall
Ayl b lisSa) s3a (gine Gl () Auadlall Aadll AlEDU Lgiledy Bylially (ganill o cpn B ¢ lgd)
Caagind 4ald)) aly bl Gohll e e clianall (gl Carally 85al) alSal A28y ddaa jigus dillal)
Jajiatg DligSall 03a ava g

sl byl

dnpal) cladal) Yl

poled) Coall il (o) Al Aelially B (g5inn o ol ) Canns (Y YY) Allally pugd du
bl . g Apetil) deliall pla ase iy Gl lha) (mid & soli) melin Llels e Caaslly ¢ bl
geial bl cadiely L 3hall saboll dnae (b Al Akl oajladl & ddh (A) e duhal) die
G (ginn i) ) ) Ciliagiy el BRI sl (ebias dssiil) deliall ubie Laddioe ¢ o)
mel b oaulelh @ala)) melill Gl e 8 odaxd) U8 S o L) delid) (i (mliddl
LR bl i Al de i)

Glhlaial aiey doiil] deliall pUas mexs & (gald)) aliy dleld o Ca3SH cdagial (Yo YY) Gua Al
Lo o duhl) cibida L oyl G el Al G clayad) (iager Cubaall ud (s3] dorall ans L
Pa3uly Apall jeae Ljpgans (USui) Say (OVTYOV) bl (b Ombaall Ll e 1258 (T4) Lealsd
Gl Lol pe il criS (Loral) 2 Lo lbhaaly dpedll delidl) abies il gl
3gag @Sl WS i) deganall ool (Al adan daSall dgalsall celginl) duail) deliall sled (s
Gl e e calylacaly Gl deliall (goie (u bilas] Ao dause dukls)) 4l



Jow (2026 s |SSN:2958-7484 s (49) 3 jojdonly g dlan g
. ‘ September2026 VO' + 49.pp.110- 142TURJ Issue(49) TaanmvershyResearchJoumalm‘

Clbadl G Levall 2o Lo saig dpdill deliall (u AD e C2aSH ) cdoa (Y0 14) daaa Ay
(VEr) O Aial) 3oy Apniil) deliall ilis€e P o Ledcall 2o Lo sais 55l als (ldapudd) (ape
A Lhls) le agng bl ciyglily - SalSYly beasl) mgiall Luball Cadiely (layalls Llas 8l
Aeliad)l Clise (e 22 P e salad (any 55l Sy cdascall aa Le saly daeadll delid) oy Tilas)

sl

dual) clapal (Ll

Cliginn jaad 8 Dl cDasl i claiinl S cda :(Zhang et al., 2019) cuAly las du)e
Meta-) (gstil) Julailly dagiall daalyall mgia duhall ciadiel . glayd) a2 (danglonll) docliall @l ydigall
el oY) 8 s Ludde A agay il ciyglily LY OVA ple i 8yedie Al (Y4) I (analysis
pedg Olayall cmyal Aalall Licliall ksl o o) (ot lan cluelial) @ildsall Gans s (& Al
e Bygam dpeatil) AN il e ggi IS 5l 3 Cindl Baasl Bg yims Cragly Auadlall aglabad

Claiye (s i) delid) 30U & bl ain ) e (Vargay et al., 2019) ¢dly slasld dae
Blal aladiul cdiane (1Y) o il lngie dahall ik Ao siia dundi COAND Caads DU (g8 Ly
Ly 23 i) gl je cilianyal dpciil) deliall 58 o il ciai€y L (PICH) "daceiil) e liall 5USH 22"
el (b (reablinad) agill) Jax] Ciead ) e gendd) (B8 copglil LS L Aniially Slaasl £Od 558 Jish
A5)ke (Shlailly Hgnilly ccidalsall )] g BN & aSail) (K Ja cpe Laa Y Eahall £ ) dpiil) delidl)
(o=ls alaia¥) 5 (esal) i ganas
sl ) pal) Lo gatat
V) o yall ity Lasaall dgalsar Aagpall Zuctil) Lolsally Lpnsiill delially \galaia) Anlad) ciluhall (pa eay
de L) (ggin paledal (Y YY) allally b du) Cyelal 228 Lillg Calaa¥ly clual) danla PLESEN Ll
6 Lol Ao liall Gpeant (3 oLy JAl) Bdeld (Y4 YY) s Eudy i cpn G clgine D3 sal Al
5l et ) Vargay et al. (2019) duhpy bl olapudl Jadyall Glad) iy layall oiage
Zhang et al. (2019) duly jelsl Loy cAalially = Mall 558 DA 681l Gy liaspe (] Lansiil) Lac Ll



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

By . Al B s axe pe Ul (aye ool dpeliddl Chdsall 8 Ll el Alady) BV (ae

iy cdansliall ey 83Y1s zgiall Jlidly cdihuriag Conall Aae 2aa 8 Ciluhall 038 (e Eialll canldl

Alaag mlll jawd A Lel)

sdfiagl) 5 gl

G i) Aeliall (ggine gln A Cpadl dsine Go Aplud) Glubdll C2ESS laal) 13 (e a2l e

lany ol LS cdaald)) A dale 8 Ay ) lgie quils 4adl ) (pbiay Bl (A (i) oy cliladll

Goiea gl Ay o fid ol Biald) oMl dgan Ay LAl Auhall 8 ddagioed) A3 e Cilids sl

(ol B30g L panll A3l Lot b (3o yall Cuny e Ul Aipne 8 (o (L pen Slibadll (o) Apitl] e i)

el Al delidl ggine o Sl Aol lgils (8 A5 228 do LySH ddlad) duhall adi & (e

Pl dae Gopially ddadisall 35l

PPN

B3V il 138 aeh 3 Ladlaaly i) dandal diecdld i Ghagl) mgdal) Balll ciadel dadl ggia 1Y

Goll e caislly (lgilgine Jilaty ¢ Sl aBlgll 3 oa LS (davil deliall) Sallall Chiasl oY) dualal)

(sl 5aag Ao panll Aidll) Lacayally L senall ol paiall las g ddlaal AN Cld

&l A g adiaa ;LG

L ahs¥) Z3e Shas pludl 8 cDlaad) sl Gl lbad) e Gl adine G35 i) aaiaa

Lyl Algadial) domcall Clgall b dlaiall eV Slasy) el il 5 Gl oha) 558 DA il

Ovallne dlld) Jhdiue 4 Alls (YY) cdeand clldl Jhdiue 3 Alls (A£) adlsy dejse s (YVY) e
Daglls sl ihagll Goall i 3 Alls (1)

Ugadall Lniall cilgall 3 gl Gl Sliladll G (e daeail) Akl Gl e L] 2 t&anl) die

s dnall JShally cilbddtua) b lijially c¥gseall pe Gueilly (AL Lyl Gedde Galalh Gae Al

a3 Jia L e Slan ) Jbaill dallaa 8ygems L) Gleinl Gae dlae (VY ) Sl b SISHlad) e

Als (1Y) Jllly Glase jsemnall andl aaine g (707.7)



A 02026 yhiuutus
A A September 2026

ISSN: 2958-7484

a (49) dadi

Vol : 49.pp.110- 142TURJ Issue (49)

jai eacly ugayilan

Taiz University Research Journal

Qv \
Ha 4

o

il e pailad

o) sy LS daadlally e sanll Clpriall 33y Gl die wiigs o Gl Ao pailad o il

: Sl

-

i pally e sapall il e Al 31 i (V) ) Jsaad

dasial) Cadl eyl a el 42
20.8 25 4139 130 o
50.8 61 A d9 140 e
28.3 34 4159 50 s
100.0 120 g5aaal

dsial) ol Sl G M joas i) Ba
41.7 50 e e
375 45 s 3 e JB ) L e
20.8 25 sl g 3
100.0 120 ggaxal)

dasial) cadl eyl Al Ladall Al
100.0 120 okl s e
100.0 120 g5aaal

Sy Ly (A £ ) £0) On Apand) B (3 S el D e dues el O (V) s O ey
OV Daill A e B et Glo e U Glanall l€a pandiil) sae sl Lady (/0. A)
QIS Lasipng canall 813 ey g Ml Anya &GS (40 0 0) Aued) D anan o iy WS L(78).Y) adlsy
Lee cciilall e danadiall dunaall Shally cilibdinnally b1 oLl Jals gal @ sl Galail) dalay
Gl pes 5538 A Ladlal) Alal) Cun e Ll Guilad b agd

scuand) 3 SN

el (ggiae bl (Y+19) SO olel (o3 doctil] delial) (ubite e Laldl ciadic) sl Calaal gaeail

Oo oebiall See 3ia Ny cApisaad) dajel) ASLedl b opcal Alblaa (il J5Y) Crall (O (sl dpudl

Bl o 26Dk Loy Bdlall Aahall b Geliiall CanSs 5 8 LGl (09) lgalsh die o dfiasSond) dailad

clal A s Uajes cililaadl]  SiulSy)



Jow (2026 s |SSN:2958-7484 s (49) 3 jojdonly g dlan g
. ‘ September2026 VO' + 49.pp.110- 142TURJ Issue(49) TaanmvershyResearchJoumalm‘

2oy (o Cpa dilgll) Ay pua (A Gulilal) (oS g

Ay i) g5 amddl)

cgiﬂ\ uUa)uu ua::;.&'ﬂ\ Blag cz\.:UA’J\ 444 M} ¢l Lgaj Z\.g.«aﬂb z\..gﬁbs}a_gﬂ\ C'_a\)_.g’.ld\ (yaualng
LAl DSl Alally

dal) Ao Uial) ula g 1S andl) @

Slo g slay ol deliall Lualu) clis€all i Aty sl daad e deion Blae (08) Ge OsSug

Lanall 58 Oaiing (1) Blall (V) Blall e 5w cchlie (3) Go GsSug oY) pSil JgY) ad)
Dgrall dgalse & sLall Ablaall slally dulad)) cladgll 2o e
58 Gang o(10) Hlaall ) (V) Blall go 5 cabhlie (V) oG5Sy (CDISLAl Jag glay) i SU )
Adat Lial) Cilgall Allad sl lasly 49 se 5Sil e dicasyal
BB Gaag (YY) Blall (V1) Blall o i bl (V) 0o 5%y (LN udll) Jasda AUl el
et Lial) Caflsall dgalge ol ol L3I o Aliblaally eV leiil b oSatll e duaysall
Gy (YY) Blall (YY) Blall e s ccblie (0) o (sSig cdatil) ddbally dgasall bl )
i) (50 clpanill dgalse ey Sadl Jead e Ayl 5,8
i) (sae g (V) Blaadl ) (YA) Blead) (e mia cchlie (1) oo GsSuy il Ade B 1 ualdd) ad)
Adha ) Calsall dgalsa b lailly Blall clllie ae dalail) e 1300 duas )
A (siaan g o(WA) Blall I (Y€) Hlaall (e 0 clibe (8) (o sy ¢ ulilly AE :ualual) 20) @
Apad sl \@llSals L)ty duayal
Dlral Gaing o(£%) Bladl ) (F9) Dlaad) o s cblie (0) (e sy cBplially gaadl) alud) ) =
ccilanil ag lgdlaal (3ias b haanYly Gligeall dgalsa e Ll
oy ¢(£A) Blaall ) (£€) Blall (e B chlie (8) Ga sSig haSilly dunadil) digpall 1 Csalil) analm
+ naiil) Lg3ilgh Balatiuly Adat Liall Cag ylally cultiall pa i) e duaall 5,8



g 2026 pi |SSN:2958-7484 s (49) 3w jaiﬁnnbégn;ﬁbn&V\
A A September2026 Vol ;49.pp.110-142TURJ Issue (49) A

Taiz University Research Journal ==

A Aanall die Gutag (0€) Blall ) (£9) Hlaad) o 0 cctiblie (1) (e sy (JIUE tgaldl) 2l
Ay Jab Jitaall ) lailly dalaY) il ol

:u.ul.-.lu‘ @Aﬂ‘i

Blal (Bl (B ple 3ahani V) A8V QB ey @)1 ¢ puladll S 25 385 Gebiall Chle Glad
Al chlad) WL sl e (0 cf oF oY ) ohe¥) Aulady) @bl midy (Gla le Gt (Wl
o (VY ¥ e o) i) mid sy (AauSe Bygemn maaald ((OF TV (YY) (Vo) cllall Ly ¢(dSll)
A

gildy 811 o

Galdal) daall) cpaSaall Foa -
= S S

Oe Aaad) Bygeall Cumpe cduhall SulSY) Flaadl 4005 a2y dpeadil] e liall Gubital (Sl Baall (e 3aaall
e g iagy faisiilly (alidlly dpdil] daially Guiill ple 8 Graadiadl GuSadll (e desene o Gubial
Gy lgagngy dugalll A2 luall Adluy cad] i (53 23l Blie JS Ll ccunal) il chlal) daedla

Aiaginedl 2l ailiadl \ginalie
AP el ehaly ey 381 g chliad) (e debiay dilaidl GO (e desana (oaSadl) (sl S
adad) Rl e hliall Jodl Lalia Dige 2ad s g ((1A+) o ST e o BUBY) ds iy LS
deliall cilip€e i alad dad Lo dejse plae (0F) Lo Afled) iy b pebiall Ll dlly e 3l

»Aai)

: uball Tlg 5 guall
Bagiad) B (ailad ae 2 Lo hlall (me Aelaa o cDlad cual copeadl cllaadle sy i

dejse Ble (0F) o Al djpa a3 ¢oaliall dal) clad) e Bl ge cdudall SadSY) Gl

.q\ajl\mgc



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

Al FldY) aa - ¥

2l dasadl) dajally Hlae IS A0 G Gapn bl Elelae s ¢uliall Jalall BlasY) Baa e @il
CglilsedSiliae (VY 0) laaxe AUl bl die cilily o @iy dlgudi Hlaall dajs dladind ey 4d) w63
t V) sl o Cangli Ay (v )) ANV (gsie vie Wlean] Aoy dunse cilS Tl Y1 CBlelae aaen o bl
(VYA Vo) o alady) il g )

(VAT VYY) G DIl Jag glady) aad LY

(0 YAY=2.198) G Yy (udil) Jasda 2 LY

(0139070 8)  dadil) Adlally agamal)

.(~.V\//\—~.'W\) Cm i) e ld aeh Lo

(0 YYA=VY 0) il AN ) Y

(r-YTo—aV e g) cp hlially gt m LY

(0 VTO—0 18T Gty L) Aig pall 2ad LA

(5 YTA= VYY) 3l a5

oo elgal) (e Al 2l e Y] e dniipe ) Agite Ay Gebiall iblie qad ) il o2 i
Al Calaal Gaiat A aslay e alae¥) olSaly abiall alall 5LaY) Baa ac

31l el v

Shliall Daafi st da Auball de bl e #Lig S W dabie o causial) deliall Guliia il e Al
LAl Jelea iy cpn (8 (2237 =0 AE9) G gl Gebiall Sl il Dl o @l jelily el
MaieV) OS] ae g ¢ il BLaally LA (e dxdipe Aoy Gebiall @i e J Les o+ 9AA) ebiaall S
Al Calaal (giats ddlan) el ela) 8 alay e

sdilaay) culludl Ll

LU ¢lellang bl JWaa) & (SPSS) Laelaa¥) aslell Ldlany) dajal) malin Ao &alll Cirdiel
230V Adlany) Culld) Alasauly Slldg el Al e
) dial dacayally 33 gl ailadll Cias) dagiall caudlly cil)sil «

ol calaal A1 BLaY) (3aem e (3l 10 gaugas b)) Jalaa ©

A 8L dayyg eliall L (e sl 1FLig S Wl Jalaa @

—_—l s Y —



g 226 s |SSN:2958-7484 s (49) ) jojdonly gy dlan ) WA
A A September2026 Vol : 49.pp.110- 142TURJ ISSue (49)  TaizUniversity Research Journal %= A

Apesitl) Ao liall (uliie dedd o Gand) die 2)dl cillaid Chuagl tdgjliaal) clihadyly duboal) cllagial) ¢
- Shlaia) s A lug A dallg
el Lagidl LS dsally Lawdill deliad) aladl Anlead) Glagiall d5)kal 1Baaly ddal (o) LaS) e
Milas) A1y Lagiy gl el 13 Lo aaaty o Yoo v) adll) pebiall
Baag dopen) A5l (gpiial 1as Lpestil) Ao lial) (s5hne b (3ol o 2iSU ((ANOVA) salal) opbidl) Julas »
i)
2wl ANy e oSS (vl 00) oylake Adlas] ANV gyt el

sl il i g AdBlia g (2 0

t Y Q) il iy AiBliag e Yl
«S il dae 8 @il Gy Sllaall o Gl Aol (ggise Loy 1 le oV Jsadl aty
ey dpleal) illawgiall 43524l (One-Sample t-test) sasly dumd (<) Hlas) axsiad (Jlsad) 2o ge dla3U
(V) dsns mdas WS o(Ve v v) Al Gabiall cacmjall T gially 20K s jallg dsesiil) e Liall (pulie

Ao liall alagl il sie &5 jlaal Bas) 5 dipal (<) LS &5 (Y) Jsaa
osbiall o 5all Jau gially A0S0 Ayl 5 Ayl

AVA s siee | A all s o iagd Lugd | Glall da gl Gondil) delidl sl
(p) (df) (1) | =il | obadl | ol

0.433 119 -0.787 3.00 0.786 2.94 ) sl
0.475 119 -0.716 3.00 0.807 2.95 COSE g g 1Y)
0.585 119 -0.547 3.00 0.811 2.96 O35 il Jasa
0.405 119 -0.835 | 3.00 0.765 2.94 dpadil) 400l 5 3 sanall
0.278 119 -1.091 3.00 0.795 2.92 Clall dlels
0.826 119 -0.221 | 3.00 0.826 2.98 il 48
0.804 119 -0.249 3.00 0.806 2.98 5 _liall 5 (saaill
0.356 119 -0.928 3.00 0.827 2.93 Sl 5 dadil) 43 5 jall
0.716 119 -0.365 | 3.00 0.834 2.97 J gkl
0.502 119 -0.674 | 3.00 0.773 2.95 Aadil) de Liall 40 4 )

(+++0) o ST adlany) AV a8 aaeny VYo = Ll paa Fov s = Guliall il Jacsgial) :ABBadla



Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £
A ‘ September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

Glaxe il (Y.90) aly il (jlajen clbliadl g Al deliall aledl Jacgiall of (Y) Jsan (e gy
Gl LIS dspall (<) JLad) ded caalig (Yo ) AU Gebiall ajdll Lasgiall (o Cujd sag ¢+ VYY) o)
bugie g Blas) Jb @ 359 ae A eds Lee 000 Y AV (griaag IV D Gilaga die c0lAVE
e ylat Y el Do) deliall alad (g (5] (3 Gilan) Al (3558 jeli ol LS L il Jassgially dinal)
hsgial) (ggisall vie Lial) DDA ool Gl Ao liall (gicne as el e plug (v 0 0) ANV o8
1Y) O gl il Adilia g jpead
((Y.90) s il (ldaye lileaal) (gl dactill deliall alell Jawsgiall o ) saaly Al (@) los) mibs s
Cllacsgia cp Glean) Al Gy el ol LS o(Yovv) A Guball ol Lacssiall e Gilan] Yo Calidy o
Jon 3 duall Al (ool daciil) deliall (ggima o) Al Jimrg . ompdll Jacssially dncl daciil) deliall sl
LoaliaY) ol e LV gad Al Bysemn 4y o O ¢ ebiall (gykail) Jacsiall (ggianall
Bovng Aot Uagaia (5 (lapens ilileanll dalsi 3] tdacmyall 5al) danda egin b daill) o2d ueidi ¢Sayg
o Sl (S hady) Ao ppacls Al dudill lgall (e Dad (Sliay 8 A gl Ay cdlalsie e
bl g ol G5l e Als (Say (Gl giall o Jawgiall QLB 8 & (e Laibilliey ()
dcliall b manly (aladl o maly o)) A i of s cleigalsal Aabial dudil) 3))sally Ginpalls Aagiyal
gl
o Al el 5N o) (e Vargay et al. (2019) A adl) colal L ae Wiia dagill oda (3émg
& Agalsaly (sl Dloar Lehali)) S Le cdaalially Z30all dabe Pla il L8 (o) (o je by
Ay clgine il g Do) deliall (g paliail Cujelal N (Y YY) allially b duds ae ibias cus
il e canal Al by cilimll dasla (OISR sin b dngd (Ko (O3
e b Aflas] AN @b 3y aag da sle paly (silly AN (el il iy dBliag pag :Lil
$-f 0 cdin YY) dead) 28 arial (g il dine 8 (el) Gl cilbbad) (o Ll delidl)

*‘(m 04—0+ (daw



2026 el |SSN: 2958-7484 (49) ) 307 donla g dlan 22
2 TURY v A

‘ ‘ Septembef 2026 Vo' s 49.pp.110- 142 lssue (49) Taiz University Research Journal

Cillagiall v dilasy) Ny sl U8 Ljendl bl o Lodd) debiad) grine b Boal sladl ol

(7)) Jsan pems WS Ayl A5all G g A0S0 A pally daceil) deliall sl djlinall cldasy g dulieal)

A yenl) A5al1 By A A jally Apnsiil) A liall Sl Anybiaall ClahaiVlg dnboal) cillaagaall(T) Jas

Lwed o (ha Lu e Nt Lurs Ny

(n = 34) (n = 61) (n =25) Al Ao Ual) syl
alady) hagdl | Al | bagdl | s ol Bgid) - :
s Jaal) wall | gl | el | e |
0.763 3.06 0.791 291 0.820 2.87 aaY) sy
0.811 3.05 0.807 2.89 0.822 2.94 NSl Jag £ 1Y)
0.769 3.13 0.802 2.93 0.880 2.82 O g (il s
0.778 306 | 0778 | 289 | 0.730 2.92 gl Aaall g 3 pacal
0.787 3.03 0.806 2.88 0.794 2.86 CIal el
0.766 3.05 0.865 2.98 0.833 2.90 il 431
0.780 3.04 | 0814 | 294 | 0.846 3.01 5 il sandl
0.741 3.02 0.874 2.90 0.841 2.88 i) g Apuidil) 45 5 yal)
0.731 3.09 0.886 2.93 0.848 2.90 Skt
0.735 3.06 | 0791 | 291 | 0.795 2.89 Apndl) Ao Liall A0S Al

el deliall SN Jasogiall iy 3 62 penll cliall cilacgio o B393ne ddae (3908 29n9 (F) deds (0 mal
G Y el gal (YoAT)s i £9 ) £0 e & (o) (Y.1)) e cin 08 ) 0 e Al gal (Y. 0 1)

caalY) cplall Jalas aadial (Gleas) (3,4l 28 AN (e aailly i Y4



A 02026 e
September 2026

ISSN : 2958-7484

Vol :49.pp.110- 142

TUR]

s (49) ) joigaoly gyl
Issue (49)  Taiz University Research Journal

v\
A

A paed) 2341 Las BN A jally dpcsdil] deliall sladY (ANOVA) 2l slal b cplal) alas il (£) Jgan

Ayal g - b g da e ..
( I;s)&m (F) b ‘;u::h a_};i ‘ Ei‘:‘ CEAY) jiaa Jsdal)
0.572 0.561 0.349 2 0.699 e ganall () sty
0.623 117 72.906 e ganall Jia
119 73.605 s
0.643 0.443 0.292 2 0.583 e ganall G NSl da g g1y
0.658 117 76.971 e ganall i
119 77.555 ]
0.317 1.161 0.761 2 1.522 e ganall G g (ubll) Jana
0.655 117 76.689 e ganall Jia
119 78.212 S
0.567 0.570 0.336 2 0.673 @l panall O Toudih) 3Lall 5 3 ganalt
0.590 117 69.039 e ganal) Jia
119 69.712 S
0.616 0.486 0.310 2 0.620 e paxall G I Aleld
0.638 117 74.600 cle ganall Jala
119 75.220 S
0.773 0.257 0.178 2 0.356 cle ganall ¢ il A5
0.691 117 80.891 e ganal) Jia
119 81.247 A
0.824 0.194 0.128 2 0.256 e panall O 3 kiall g (gaal
0.658 117 77.024 e ganall i
119 77.280 A
0.738 0.304 0.210 2 0.421 e ganall G sl g Auedll) 435 yall
0.692 117 80.911 cle ganall Jala
119 81.332 s
0.602 0.510 0.357 2 0.715 e sanall o Skl
0.701 117 81.971 e ganall Jala
119 82.685 s
0.614 0.489 0.295 2 0.590 e sanall O Looidll) Aeliall 4001 4a )
0.603 117 70.501 cle ganall Jala
119 71.090 A




g 226 s |SSN:2958-7484 s (49) ) jojdonly gy dlan ) WA
A A September2026 Vol : 49.pp.110- 142TURJ ISSue (49)  TaizUniversity Research Journal %= A

Aol 8 elges cupand) G5l (g3a5 Ankil) deliall (gginna (A Ailian] AV 3 g8 dgng pxe (£) Jodn (e O
p = 0.614 Y3 (g5ies i F(2, 117) = 0.489 LN dajoll HLad¥) dad caaly 3 ¢4ulKl dajall o (uliaall
(+++0) o ST ale S ANV o psen S
Bpd i Ladley Lty dondi Jagiain (e g Jaiiy Ly g llapes b)) oL damill o3 uuds (Says
Gsime b Saill saadl A1 e aan 8GN V) cdjand) gl (DEA) e Gilianal Gn A dlailia
L) o djend) U G llacgiall Gl ey 8 WS gasds ducayall 8Al) Aaday 43lke Zoctill de lial)
dacayal) Wiy Lanall Cigyl dhine A1 dalse lgme 31D Laly coang ealls Tt ¥ Giapall dpnil
o8 (3dTig +dujenll A5 ah dpeatil] doliall (ggise B LBlian) A1y G958 Hseh 2o pe pnciy Lo sy cAaadlally
B3 35ms o2 ) Ciliagiy (sl Gl Sliliadl o e e Casal A (Y YE) lsn) b e dnl
andl il e Lpesiil) de i) (giuse 3 Lilean] AV il
s o Ablan] AN @3 3558 205 b 1le ool g G Jlguadl @il jpdiy LdBliey 20 UG
A e A e ) il 5aa yuaial (gyad il dinae b (sl lajen illadl) (s Lusiil] de Ll
(Sl i ¥ ey ¥ e
Gl giall Cuwd (dilaay) s jlod) Ji gl sae Gl G dadil) delial) (ggise (A Gg il olad) ladg
(°) Usas sy LS cpmpiall sl G g 2SI A pally Gpceil) deliall sl djlinall cldhasy s duliaal)
Lleall Glihailly dnlal) Glawgiall (0) Jsas
el sad Gy 4SH dajally Al de liall sl

"fﬁ :“;E“,“) r Shsta ¥ (ﬁ":ﬂgf — ‘(‘::";3;' ) ALl s
iyl S giall ity Lo giall il ady) S giall
@ okaal) () @ okaal) (bl kel gl
0.801 2.94 0.728 2.95 0.844 2.94 ) psidl
0.761 3.01 0.731 2.90 0.902 2.96 eddall Ja g g1
0.819 2.96 0.776 2.93 0.852 2.99 O uill) hagela
0.729 3.01 0.746 2.92 0.812 2.93 Audll) 430all g 3 gacall
0.773 2.93 0.719 2.90 0.882 2.93 <l Aol
0.847 3.05 0.789 2.96 0.863 2.97 bl 483
0.707 3.10 0.744 2.96 0.908 2.94 B sliall g (g aa3l)
0.829 2.96 0.815 2.96 0.852 2.89 i) g Aeadll) 45 g sl
0.823 2.96 0.764 2.90 0.907 3.04 Jaua
0.759 2.99 0.719 2.93 0.839 2.96 Aotall B1<) dp

Luudit)



2026 b |SSN: 2958-7484 (49) 48)) 1ot 20nls g
A < (V) et )

A A September2026 Vol :49.pp.110- 142 Issue (49)  TaizUniversty Research oural

delall JSh Jacsgiall &y 3 ¢ pandidil) Bae i lacgio G 1 839380 dadde (3958 29a9 (©) Jodn (e ol
Bae Cinglii e s (Y.47) dilie lin e Ji padisn o iae DU Clianall sal (Y.49) daiil
AN e gaaally . iSlE g ¥ Ol 80 il e (62 (Y.971) 5 eclgins ¥ O J8 ) B (e g
@Y colall Jilas aasdial (Glaas) (gl 38

Ol 5aal o 3K dapally Al deliddl sledY (ANOVA) aals olatl G cplal) (ol w3k (1) Jsan

AN (5 glaa Aad Jou gia da 0 £ 5a2a Jdaa

(p) (F) clajall | LAl SRy A
0.994 0.006 0.004 2 0.007 e ganall G gy sall
0.629 117 73.598 e genall Jals
119 73.605 S
0.848 0.165 0.109 2 0.218 e ganall G CSSEA) Ja s gl
0.661 117 77.337 e genall Jala
119 77.555 S
0.935 0.067 0.045 2 0.090 e ganall G O3 5 il Japa
0.668 117 78.122 e genall Jala
119 78.212 S
0.889 0.118 0.070 2 0.140 e ganall G Ll 100l 3 ganall
0.595 117 69.571 e sandl Jals
119 69.712 S
0.984 0.017 0.011 2 0.021 e ganall G Al e
0.643 117 75.199 e genall Jala
119 75.220 S
0.909 0.095 0.066 2 0.132 e ganall G il &)
0.693 117 | 81.114 e sandl Jals
119 | 81.247 LS
0.693 0.367 0.241 2 0.482 e ganall G 3l 5 gasill
0.656 117 76.798 e genall Jala
119 77.280 S
0.915 0.089 0.062 2 0.124 e ganall G il 5 Al 5 5 el
0.694 117 | 81.208 e genall Jala
119 | 81.332 LS
0.706 0.350 0.246 2 0.491 e ganall G Jiskal)
0.703 117 | 82.194 e sandl Jals
119 82.685 S
0.961 0.040 0.024 2 0.048 e ganall G dandil) deliall 4409 Ayl
0.607 117 71.042 e gandl Jala
119 71.090 S

& eloee (gl 5adl 6y Aadil) deliall (ggine o Adlan] AV b 39 8 359 a2 (1) dod (e Oy
P = V2 (g xie F(2, 117) = 0.040 4l 4ol jloay) dad caaly 3 ¢4l dspal) ol Gubiaall slad
(v-00) e ST ale DU ANV AN 2l paes cuilSs <0.961



Jow (2026 s |SSN:2958-7484 s (49) 3 jojdonly g dlan g
. ‘ September2026 VO' + 49.pp.110- 142TURJ Issue(49) TaanmvershyResearchJoumalm‘

saall Joba o Y s Ly cpmiidil) 50 il Cllanssia Cp ealsll Qo) pounn 8 daiiil) sda yueadi oS
Ly a5 Al Aol (ggine (8 I 0uls SlanY GES Sle oS Al cind) die dg0n b cpapill die
dpcayall Bal) ded dee Jalan Laily coang adll Dgper 0 Vsl oy aa il il Gl elly
wle Olaana) ( Ludil) de il il )yl oy 8 (3 Y i jall Aaliall dusiil) 3))5ally daMalls
S Vargay et al. (2019) duhn 4l cliag Lo ae Gis damll oda Calidsy . ganddil) sae <o)
dalially Saasl el 558 P (G Glaju Giliasye (gal duaidil) Lo lial) oUSN 8 Gy i) o jlal
)y i ) agial) maaill COBR) epia b Lyl o A s of V] ¢panil) e ple a
Ll Lhall culE cpa (A cBasaie dpia) blis e Cilianyall (gal Ldill delidl) & il WVargay et al

o il Bae (389 lianyal) (e dalide Gl

t ) G Wlan) oSar ) daalall Cydisall (g de gana daljall il il

((Y.90) il duse & ol Uy cllad) ol duwdil) debiall alall Jacgiall s dadil) doliall (Sgiuna -
(@) ool e aly o(Voov) AUl Gubiall capdl) Jawgiall o g sag o +.YVYY) 002 (gHlimae il
LS .p = 0.502 A¥s (ggicue die t(119) = -0.674 L) dad cualy 3 ¢lagin Giliaa) V1o B8 sas)g el
Cayglat 3] ¢ uliiall om il Jaugially danill dansiil) deliall dlad illacssie s Adlean] AV I3 (3958 el ol
Gl o e Auad) LA (ool Lonsiil] deliad) (ginn o () i Las ¢(+000) (gin AV o paes
coebiall (gylaill Jaws gial

0= 0.05 ANV (g5ine vie Ldlian] AV I3 558 2pmg pre Al iyl A paal) Al e ALY

G o elye cdyanll L5 yurial (gyad Ctlal) dine 8 (o) s Clbbiadd) (gal daadil) deliall (g5t

. p=0.614¢F(2, 117) = 0.489 i<l s jall HLaaV) dad caaly 3) ¢AlSH Ayl B Luliall alad

00 =0.05 ANV (s5ie e Lilias] AV 1D (358 95 pae il Ciyelal 1 padiinll sae e 1LV

e elom cpand il 5aa puatial (ghad Al Lre A (e23 GUayes Clliadl) (sal Al doliall (g1

. p=0.961¢F(2, 117) = 0.040 2SI A yall [Lad¥) dad cualy 3) (A<l Al B Gabidal) sledd (g5iane

) Dl Al oy bladll s Ll delidl (e i ) a8l uds Ao pedll) AaMAY e
By Aol L) o ) ain WS L eliall (gl Jacgiall (i) Jsn 03Spa ae (ol Baay djenl)



Jow (2026 s |SSN:2958-7484 s (49) 3 jojdonly g dlan g
. ‘ September2026 VO' + 49.pp.110- 142TURJ Issue(49) TaanmvershyResearchJoumalm‘

B3ne Gk Bae ) djac A o oyal (50 (62 lajen Clbiaall il acally alaia Y dueal

Gand) Cilua ¢

-

Cbidiuall B il Glapw cblaall Lesiall audil) andil) Cled (ada dpdil) doliall andi g)y).)
2%y Slanall ol Ll Slsall Ggime o il o Guedil) ailad¥) selus L talig¥) Shag
el ) alaal Y Calgal

(i) lapns liliaal) (sl Auuiil] Ao liall slaal Sajat Cisgiud (salduly oaudi a3 galing COAL avanal. Y
A Aol 8 Galiiall sl ol Jasgie (S0 e 360 e Ao iy ali plaial ¢S e

soun b coaddil) ey duperd) Gl Cilida e o) Gl cllaall wdil sl clesd daly).Y
Ol (el B Badll de i) (gginn (8 Ailan] ANS b 3558 sehs pac

Gl Jes DA e s Shay Clbbdioadl Jal dadid) dilejlly Ludal) Lloyl) G Jalsil) . ¢
el i) Ale ) jlse (pan desdil) Aaglial (el esdil) Slad¥) ) ALY

Bl )y edoeail] deliall (ggicna B i (6l da )l dalially Ml Jalie DA Auygn At Clawdli ¢la) .0
el Glalia Bl (galdjly el acall o3 daags 4 Lgadli (e

ol Slanall oy Lo tdiaadiall cilinaally ah ) aludl Jals o ldia¥ly oodll) aoall Cilegara Jordl .
oy (el dlsy DA Al Baileally CaSall 3)lg0 adatg dactall <l pal)

sduanl) Cila I8
(Y e gumgal) ol Sticns (il e Eialll 2 i (Gl m50 egun b

Blaal Y sl Lo S50 e el gl clibadd) (ool Lusiil) de lidl) dpati 8 gli) alins Lol L)
e )

saled) o gl Glapes cblad) (53 Aielaa¥ly Audll chpiidl aey idles Al delid) LY
3Ll 3d¢ng i) ‘L‘yuasb c&.@;bd\ C_ﬂ__};:ﬁbhb cdac Laal)

—_——l e Y —



g (2026 s ISSN:2958-7484 s (49) mmuawmﬁv \
A A September2026 Vol :49.pp.110- 142TURJ Issue (49)  TizUniverity Researchoural N

daph o iU CAalially 2 ally gl dale e @l Glaje clbbad) sal Gl delid) el LY
Lol g e Dlay 38 (g3l

& ols (gl Gl ililaal) (sal dpdl) delial) 4ot (3 il #3ad) o W8 (gold] malin dileld ¢
ol alllaiag (mpall pa  cetil) CASEN a5

Al gl el oY



Jog 226 s |SSN:2958-7484 s (49) W jojdonly gy dlan Ay
A A  September 2026 Vol : 49.pp.110- 142TURJ ISSue (49)  TaizUniversity Research Journal %= A

dpedl] deliall aBley o laal) dualgil) Blus ye saiill (Y4 YY) s @l By caan] el ¢ ShaSl
=) (V)7 cAanadilly Digul) aglall By daals Aae . (3 dae B daalal) Gl (o
https://doi.org/10.71219/0139-039-001-008 .Y

sgn A Lgill) syl Cla (gal daciil) de Lially Laliad) A (s AR (Y4 YY) ol 2o Calgi dana (5Ll
oA—£8. ((1)09 L) daslall dlas .(COVID=19 aaicuall Ly ysS (ug yd) Spualaal) il puiiall (iasy

il r e g e Sl Jaading dpeadil) deliall 553 LT (Y YY) dhle cggsling edanad callu o
https://doi.org/10.46313/1707-025-062-050 .ATY=A£A ((TY)Y0 ¢ jLeall dlas . 53sail Uy
Sl dgalall (g5 1 Lgaa Jalal) bl Lgamndidt sapndil) Zay¥) (Y1 9) dlgpe 2o alia ¢ Sal
2oslls

Lorall ay Lo il ylacal wing dcatil) de liall alai pee il (galdy) galiny Zeld (Y 1Y) Lol #Ola 48 (s
—YAY ((Y)£0 ol aslall & Al AS dlaa . Gl pud) mpas Cpbeadd) Sl (sl
https://doi.org/10.21608/JFEPS.2021.210699 .y¥Y

GtV Lagrall i 8 Apadil) Aeliad) o 238 o0y aling Bled (Y0 YT) Lasnadl ol maall dese cJila
=Y E0 (VY )TY cdaestil) il pall Lol Alaall L2l A0S Gkl () Bliall g lud) angilly
https://doi.org/10.21608/ejcj.2023.306808 .y 4V

RPEN )j:u.ﬁ\ (SFna (phwsn (;A Lﬁd\.&bl GALDA Z\:A.c\_‘. .(Y ~Y\) .J.«AL\ R L_.'A‘: Cay dalald ‘L_é)-‘-“jﬂ\
SVYA (V)Y ety Augsl cibalpall Auha) Amelad) Alas -yl oyl iaye (5l Sl
https://doi.org/10.33976/IUGJEPS.29.2/2021/31 .v£Y


https://doi.org/10.71219/0139-039-001-008
https://doi.org/10.46313/1707-025-062-050
https://doi.org/10.21608/JFEPS.2021.210699
https://doi.org/10.21608/ejcj.2023.306808
https://doi.org/10.33976/IUGJEPS.29.2/2021/31

Jow (2026 s |SSN:2958-7484 s (49) 2 joidanly gyl ) AN
A& September2026 Vol : 49.pp.110- 142TURJ Issue (49) TaizUnivershyResearchJoumaI@‘ 4
LigysS (e dadls b (8 Jasall dalall ool Lpaatll de Bl cipdiga (Y YY) LLid e
daals gagioe [ jad dans daals ¢ yiieale ddl] (COVID-19)
https: //archives.univ-biskra.dz/handle/123456789/20031 .5:Su
el Olaye Clilas (e die (] Al delially Lgidle 5 daclan¥) suiliad) (Y4 Y E) i (olsa)
[ dasls ¢ ke 5,504 o ADLAN s dalatsy Dl Lsosenll dscsgall 3 Alase dudys
https://dspace.univ— .40 daslal asa3all g 3 ginall
ghardaia.edu.dz/xmlui/handle/123456789/8790
Laals cAp sl LIS Alae gy laalads Lgasgie thawiill deliall (Y41 Y) L)) dess slac ¢l
AANY=ANY ‘(0\) Uaiha
S Ak (e die o Llase Ay il Gans ggun (B dpeadil) deliall (Y4 VE) L e ()
pslally QoY) Al — Gpalall ciliahally Gygadl ()80 daalas dlaa L ()d0 daals & ducalyll Gl
AAAYAY (V)£ cdnlay)
053 @ha (Y41Y) g iy asad) cllualls canaly) cuiy Sasall ddgially (i iy dgphal (Dladl
ol Tl Ay Apgaad) dynjal) ASkedll 8 ) (e linsge (53] puanll §ygemy 4oy inl
https://doi.org/10.33948/0059-000-058-001 .YY=) ¢(0A) ¢ il
Liajlly as Il daalgill & Al deliall e 238 (5ald) galin duled (Y2 YY) Lone desa aatly) cone
VY=Y O Lz (V)R g s dmala sl A0S s 2130 s 53 a3
Gilgal (53 A5l (5! dgarall dalgas Ledle s daniil) deliall (Y1 4) e dole Sl ¢ Lo
—0) o(V €)Y Al liayall & peaal) Alsal) | alanll Gl ddael) Ble) (53 k!
https://doi.org/10.21608/ejcj.2020.97740 .\« ¢
Gl as (e capaanl) 8 (oald) maliny Dle @ (VYY) Lalon syl Al (s ¢ allally caane 25 o
EA—EEY (7)) (Al aslell HLaY) daals Ao L aledl Guoslid) il (53] el deliall Ui pe g


https://archives.univ-biskra.dz/handle/123456789/20031
https://dspace.univ-ghardaia.edu.dz/xmlui/handle/123456789/8790
https://dspace.univ-ghardaia.edu.dz/xmlui/handle/123456789/8790
https://doi.org/10.33948/0059-000-058-001
https://doi.org/10.21608/ejcj.2020.97740

W 2026 i [SSN:2958-7484 s (49) 2 joidaoly gy dlan
A  September 2026 Vol : 49.pp.110- 142TURJ Issue (49) Ta:zUmvershyResearchJoumaIm‘

ool & 5iasSand) pailadll (Y0 19) Ldena (53¢ (o3 ¢ yuais ¢ silaall Can )l 2o daa] A& ¢ S
—190 ((00) cdacgll dupll Cigany Aas . Lwdil) Ao lid)
https://doi.org/10.21608/mbse.2019.135598 .Y .1

- gasmal) aall (ulaal

https://shc.gov.sa/ar/HealthKnowledge/Pages/Cancer.aspx . cUayudl (.. 3)

e liladll (52l davcall 2 L gais Lgidle g Aonsiill deliall (Y4 12) L asthy) dena il 2 cdens
=120z () cdla¥ls Doge il cladpall Aa L lda e
https://doi.org/10.21608/jehs.2019.116482 .4¢

Al jal) il alls (ol Al iy Aawsiil) deLiall (Y2 YY) L jme (ad )l (lsat Dl Ay cgbaal
—0) ((£)or Laclaal) aglall daa . cuoSl dlgy & dgilil)
https://doi.org/10.34120/jss.v50i4.2723 .A¢

Oy (Y Y £) D) daaall 5555
https://www.moh.gov.sa/HealthAwareness/EducationalContent/wh/Breast- . il

Cancer/Pages/default.aspx

dasial) aalsall

Agre, A. M., Upade, A. C., Yadav, M. A., & Kumbhar, S. B. (2021). A review on breast
cancer and its management. World Journal of Pharmaceutical Research, 10(8), 408—
437. https://doi.org/10.20959/wjpr20218-20868
Agramia, A. A. H. (2024). Psychological immunity and its relation to life stress among
mothers of students with learning disabilities. International Journal of Instructional
Technology and Educational Studies, 5(2), 41—
50. https://doi.org/10.21608/ihites.2024.312718.1204


https://doi.org/10.21608/mbse.2019.135598
https://shc.gov.sa/ar/HealthKnowledge/Pages/Cancer.aspx
https://doi.org/10.21608/jehs.2019.116482
https://doi.org/10.34120/jss.v50i4.2723
https://www.moh.gov.sa/HealthAwareness/EducationalContent/wh/Breast-Cancer/Pages/default.aspx
https://www.moh.gov.sa/HealthAwareness/EducationalContent/wh/Breast-Cancer/Pages/default.aspx
https://doi.org/10.20959/wjpr20218-20868
https://doi.org/10.21608/ihites.2024.312718.1204

Jow (2026 s |SSN:2958-7484 s (49) ) jojdonly g dlan £ ﬂ
A A September2026 Vol : 49.pp.110- 142TUR] Issue (49)  TaizUniversity Research Journal * ‘

Aldhmour, K., Almasarweh, S., Abdelaty, S. A. L., Younis, N. A., Al-Qaralleh, O. S., & El-
Bashabsheh, R. I. (2022). Effectiveness of virtual psychological counseling programs during the
(COVID-19) pandemic. Cypriot Journal of Educational Sciences, 17(4), 1143—

1163. https://doi.org/10.18844/cjes.v17i4.7123

Alreda, J. J. A., Mohameed, D. A. A.-H., Al-Hili, A., Jawad, M. A., & Khamees, S. S. (2023).
The effectiveness of group logotherapy on life expectancy and death anxiety of patients with
breast cancer. International Journal of Body, Mind and Culture, 9(Special Issue), 129—

137. https://doi.org/10.22122/ijbmc.v9isp.428

Basileo, L. D., Otto, B., Lyons, M., Vannini, N., & Toth, M. D. (2024). The role of self-efficacy,
motivation, and perceived support of students' basic psychological needs in academic
achievement. Frontiers in Education, 9, Article

1385442, https://doi.org/10.3389/feduc.2024.1385442

de la Torre-Luque, A., Cerezo, M. V., Lopez, E., & Sibole, J. V. (2020). Emotional distress
among long-term breast cancer survivors: The role of insomnia and worry. Behavioral
Psychology / Psicologia Conductual, 28(3), 533-549.

Dinapoli, L., Colloca, G., Di Capua, B., & Valentini, V. (2021). Psychological aspects to
consider in breast cancer diagnosis and treatment. Current Oncology Reports, 23, Article

38. https://doi.org/10.1007/s11912-021-01049-3

Godaa, A. M. A. M., Al Satohe, A. M., & Hareede, N. M. M. (2019). The relationship between
psychological resilience and psychological well-being: An empirical study on banks' employees
in Mansoura. Scientific Journal of Trade and Finance, 39(1), 1-

20. https://doi.org/10.21608/caf.2019.125707

Gupta, T., & Nebhinani, N. (2020). Building psychological immunity in children and
adolescents. Journal of Indian Association for Child and Adolescent Mental Health, 16(2), 1-
12. https://doi.org/10.1177/0973134220200201

Halilsoy, T. (2024). The importance of self-confidence. Akademik Tarih ve Diisiince Dergisi,
11(5), 2975-2989. https://doi.org/10.46868/atdd.2024.803

Jia, X. (2020). Great power of positive thinking when applied correctly. In Proceedings of the
2020 4th International Seminar on Education, Management and Social Sciences (ISEMSS
2020) (pp. 487-491). Atlantis Press. https://doi.org/10.2991/assehr.k.200826.097


https://doi.org/10.18844/cjes.v17i4.7123
https://doi.org/10.22122/ijbmc.v9isp.428
https://doi.org/10.3389/feduc.2024.1385442
https://doi.org/10.1007/s11912-021-01049-3
https://doi.org/10.21608/caf.2019.125707
https://doi.org/10.1177/0973134220200201
https://doi.org/10.46868/atdd.2024.803
https://doi.org/10.2991/assehr.k.200826.097

g 2026 i |SSN:2958-7484 s (49) 3 joidonly bigadlaa ¢
A A September2026 Vol : 49.pp.110- 142TURJ Issue (49) TaanmvershyResearchJoumaIﬂ‘

Kaur, T., & Som, R. R. (2020). The predictive role of resilience in psychological immunity:
A theoretical review. International Journal of Current Research and Review, 12(22), 139—
143. https://doi.org/10.31782/IJCRR.2020.122231

Mahiouz, K., & Naser Abed, S. (2022). Strengthening the psychological immunity and its
role in facing the psychological pressures resulted from the Covid pandemic (COVID-

19). Al-Mugaddimah Journal of Human and Social Studies, 7(1), 1053-1064.

Rachmad, Y. E. (2022). Psychological adaptation theory. Kélner Dom Buch Internationaler
Verlag. https://doi.org/10.17605/0SF.10/9QSDK

Vargay, A., J0zsa, E., Pajer, A., & Banyai, E. (2019). The characteristics and changes of
psychological immune competence of breast cancer patients receiving hypnosis, music or
special attention. Mentalhigiéné és Pszichoszomatika, 20(2), 139—

158. https://doi.org/10.1556/0406.20.2019.009

Zhang, P., Mo, L., Li, X., & Wang, Q. (2019). Psychological intervention and its immune
effect in cancer patients: A meta-analysis. Medicine, 98(38),

e17228. https://doi.org/10.1097/MD.0000000000017228


https://doi.org/10.31782/IJCRR.2020.122231
https://doi.org/10.17605/OSF.IO/9QSDK
https://doi.org/10.1556/0406.20.2019.009
https://doi.org/10.1097/MD.0000000000017228

@ (2026 e |SSN:2958-7484 s (49) 2 joidonly g dlan 2 WA
A ‘ September2026 Vol :29.00.142-177 TURJ Issue (49) m [

Taiz University Research Journal ==

§ Gaukl] ol et bl S ot sl i Lo Gl ! 5 gt

e 519 oy Gt | e SN § il et

THE LEVEL OF POST-TRAUMATIC STRESS SYMPTOMS AMONG WOMEN
WITH BREAST CANCER IN TAIF CITY AND ITS RELATIONSHIP TO
SELECTED DEMOGRAPHIC AND DISEASE-RELATED VARIABLES

26/8/2026 : il J 58 5 )l 27/7/2026 sl A3l g



g (2026 sl |SSN:2958-7484 o (#9) 29 jgidonly dgudlan ) WA
b ‘ September2026 Vol :29.00.142-177 TUR] ISSue (49)  TaizUniversity Research Journal “**= ‘ [

soadlall

G s Glaye cllad) i daral)l s b chlaal (abel gsine Glo ol ) Bl duall céa
Cadicly «adl Siay el Bl gpatad Bi (el ol (e A Gl e cadSlly il dus
Davidson Trauma Scale-) dsxall 2 L @bl Gewnily abiie Cudiulg ¢ sl mgiall da)ll
Olapes Laipe VYo (e Al CigSg LAahll Cilaaly Al (ailad ae Gl e 420S5 22y (DSM-IV

cilal) A duacddl) cladieally sl She e clayfiall (e sl Ao lally ¢uydl sl

YA il oles Jausias cilavgio Aoy ela derall s b bl (ale¥ aladl (gl of g8kl oyl
{(119) = dad by 3 (Wilias] Al Ay Gebiall il Jagiall (g el IS5 e AV e (lana Cibaily
adly VYV Lassias A A5 8 desball 5all sale] aed ela o) (i ey 12,273, p = 0.025
) g ek ol LS ¥ Y Jasgien Aaslial) Bpall (uind 2 & TV OV awgie Asadl Jajig 5] o
F(2, 117) = 0.581, p = ¢peall &5l G dareall aas Lo Ghlaial (e LISH daall b ddlas] AV

F(2, 117) = 0.013, p = 0.987 «apiiall sadl i 5f <0.561

ol 5e ¢ jenll 23 i) Uy cAadeall 2 L blacal daabibal) cilaldl)



02026 peduni  |SSN: 2958-7484 s (49) 3 iojdanla digydlan 2
A September206 Vol w9.00102477 TURJ Issue (49) TauzUmversityResearchJournalm‘

ABSTRACT:

This study aimed to assess the level of post-traumatic stress disorder (PTSD) symptoms
among women with breast cancer in Taif City and to examine whether these symptoms
differed according to age group and time since diagnosis. The study employed a
descriptive research design and used the Davidson Trauma Scale (DTS-DSM-IV) after
adapting it to suit the characteristics of the study sample and its objectives. The sample
consisted of 120 women with breast cancer, who were selected using purposive

sampling from patients attending oncology centers and specialized hospitals in Taif City.

The results showed that the overall level of PTSD symptoms was moderate, with a mean
score of 3.168 and a standard deviation of ().810. The overall mean was significantly
higher than the theoretical midpoint of the scale, t(119) = 2.273, p = 0.025. At the
dimensional level, Re—experiencing ranked first with a mean of 3.217, followed by
Hyperarousal with a mean of 3.157, and Avoidance with a mean of 3.142. The results
also revealed no statistically significant differences in the overall level of PTSD symptoms
according to age group, F(2, 117) = 0.581, p = 0.561, or time since diagnosis, F(2, 117)
=0.013, p = 0.987.

Keywords: Post-Traumatic Stress Disorder (PTSD), Breast Cancer, Age Group, Time

Since Diagnosis.
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ABSTRACT:

This study aimed to examine the effectiveness of a program based on Preventive
Educational Support Strategies in improving the academic achievement of low—achieving
students in English. To achieve the study objectives, the researcher designed an
instructional program based on Preventive Educational Support Strategies consisting of 20

English language lessons supported by a variety of appropriate learning activities.

The study employed a one—group quasi—experimental design using pre—test and post-test
measures. The participants comprised 4(0 ninth—grade low—achieving students from Al-
Najah Asabah Basic and Secondary School in Al-Shamayatayn District, Taiz Governorate,
Yemen. The sample was selected purposively. To assess students' academic
achievement, the researcher developed an achievement test consisting of seven questions
covering five domains: reading comprehension, grammar and language structures,
translation, verbs, and vocabulary. The validity and reliability of the instrument were

established prior to its administration before and after the implementation of the program.

The findings revealed statistically significant differences between the pre-test and post-
test mean scores at the significance level of a < .05, with the post-test scores significantly
outperforming the pre—test scores. The results demonstrated substantial improvement

across all test domains, indicating that the program effectively enhanced students'

e Y
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academic achievement in English. Moreover, the overall mean score increased from (.50
in the pre—test to (.77 in the post-test, representing an improvement of 54%. This

considerable gain provides strong evidence of the effectiveness of the proposed program

in enhancing the academic achievement of low—achieving ninth—grade students.

Based on these findings, the study recommends that English language teachers adopt a
gradual instructional approach that progresses from simple to more complex learning
tasks, diversify classroom activities, and integrate educational platforms, internet access,
and digital technologies into classroom instruction. Furthermore, future experimental
studies are recommended to investigate the effectiveness of Preventive Educational
Support programs in improving students' academic achievement and learning motivation

across different subjects and educational stages.

Keywords: Preventive Educational Support Strategies; Academic Achievement; English

as a Foreign Language (EFL); Low—Achieving Students; Ninth Grade.
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ABSTRACT:

This study aimed to examine the effectiveness of a program based on Preventive
Educational Support Strategies in improving the academic achievement of low—achieving
students in English. To achieve the study objectives, the researcher designed an
instructional program based on Preventive Educational Support Strategies consisting of 20

English language lessons supported by a variety of appropriate learning activities.

The study employed a one—group quasi—experimental design using pre—test and post-test
measures. The participants comprised 4(0 ninth—grade low—achieving students from Al-
Najah Asabah Basic and Secondary School in Al-Shamayatayn District, Taiz Governorate,
Yemen. The sample was selected purposively. To assess students' academic
achievement, the researcher developed an achievement test consisting of seven questions
covering five domains: reading comprehension, grammar and language structures,
translation, verbs, and vocabulary. The validity and reliability of the instrument were

established prior to its administration before and after the implementation of the program.

The findings revealed statistically significant differences between the pre—test and post-
test mean scores at the significance level of a < .05, with the post-test scores significantly
outperforming the pre—test scores. The results demonstrated substantial improvement
across all test domains, indicating that the program effectively enhanced students'
academic achievement in English. Moreover, the overall mean score increased from (.50
in the pre—test to ().77 in the post-test, representing an improvement of 54%. This
considerable gain provides strong evidence of the effectiveness of the proposed program

in enhancing the academic achievement of low—achieving ninth—grade students.
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Based on these findings, the study recommends that English language teachers adopt a
gradual instructional approach that progresses from simple to more complex learning
tasks, diversify classroom activities, and integrate educational platforms, internet access,
and digital technologies into classroom instruction. Furthermore, future experimental
studies are recommended to investigate the effectiveness of Preventive Educational
Support programs in improving students' academic achievement and learning motivation

across different subjects and educational stages.

Keywords: Preventive Educational Support Strategies; Academic Achievement; English

as a Foreign Language (EFL); Low—Achieving Students; Ninth Grade.
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ABSTRACT:

This study aimed to identify the role of inspirational leadership in achieving institutional
excellence among leaders of private universities in Taiz Governorate. It also sought to
examine the level of availability of inspirational leadership and institutional excellence
dimensions, the nature of the relationship between them, and the differences in
respondents’ perceptions according to selected demographic variables. The study
adopted the descriptive approach using both survey and correlational methods. A
questionnaire was used as the data collection instrument and was administered to a
stratified random sample of (160) leaders from private universities in Taiz Governorate.
The findings revealed that both inspirational leadership and institutional excellence were
at a moderate level, with an overall mean score of (3.18). The mean score of
inspirational leadership was (3.21), while institutional excellence recorded a mean score
of (3.15). The inspirational vision dimension ranked first among the dimensions of
inspirational leadership, whereas empowerment and participation ranked last. Regarding
institutional excellence, the quality of education and academic programs dimension
ranked first, while community service and partnerships ranked last. The results also
revealed a strong positive statistically significant correlation between inspirational
leadership and institutional excellence (r = 0.754, p < 0.01). Furthermore, the findings
indicated statistically significant differences attributed to gender in favor of males, while
no statistically significant differences were found according to job position. Limited
differences appeared in some dimensions based on educational qualification and years
of experience.

The study recommended enhancing inspirational leadership practices, particularly in the

areas of empowerment and participation, and developing institutional excellence
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frameworks through supporting educational quality, scientific research, innovation, and
strengthening community partnerships.
Keywords: Inspirational Leadership, Institutional Excellence, Private Universities,

University Leaders, Taiz Governorate.
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ABSTRACT:

The present study aimed to identify the level of strategic vigilance practiced by educational
supervisors in Taiz Governorate and to examine statistically significant differences according
to demographic variables: gender, academic qualification, years of service, and region. To
achieve the study objectives, the researcher adopted a descriptive—analytical approach and
developed a 60-item questionnaire distributed across six dimensions of vigilance. The
questionnaire was administered to a stratified random sample of 320 male and female
educational supervisors.

The results revealed that the level of strategic vigilance practice among educational supervisors
was high, with a mean score of 3.71 and a standard deviation of (.56. The findings also
showed variation in the ranking of the dimensions. Evaluative vigilance ranked first with a
mean of 3.939, followed by organizational vigilance with a mean of 3.89(, planning vigilance
with a mean of 3.756, competitive vigilance with a mean of 3.670, environmental vigilance
with a mean of 3.533, and finally technological vigilance with a mean of 3.483. The results
further indicated no statistically significant differences attributable to gender or region.
However, statistically significant differences were found by academic qualification in favor of
PhD holders, and by years of service in favor of those with more than 2() years of experience.
The study concluded with the need to further strengthen the practice of strategic vigilance
among educational supervisors in Taiz Governorate across its various dimensions, with
particular emphasis on technological and environmental vigilance. It also recommended
enhancing e-training programs and employing modern technologies in information gathering and
performance evaluation, thereby contributing to improving the quality and outcomes of the educational

process.
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ABSTRACT:

As the global dependence on Information and Communication Technology (ICT) intensifies,
the energy consumption associated with cryptographic protocols has emerged as a substantial
impediment to realizing Sustainable Development Goals (SDGs), particularly in relation to
affordable energy (SDG 7) and resilient infrastructure (SDG 9). This paper offers a multi-
faceted performance assessment of standard cryptographic and hashing algorithms—including
AES, RSA, ECC, and SHA variants—scrutinizing their sustainability through a bespoke
benchmarking toolkit. The methodology involved quantifying three critical metrics: execution
time, memory usage, and CPU load, the last of which served as a direct proxy for energy
consumption.  Pivotal findings reveal a pronounced disparity in resource efficiency:
symmetric ciphers, notably hardware-accelerated AES, have emerged as the most efficient,
maintaining a CPU load of 26.4% in contrast to the 100% utilization mandated by asymmetric
operations. Additionally, Elliptic Curve Cryptography (ECC) has been found to yield a 14.6-
fold reduction in energy consumption per bit relative to RSA, establishing it as the optimal
sustainable option for public-key security. In tests of data integrity, SHA-256 exhibited
superior performance compared to SHA3-256 within standard operational environments. A
novel, weighted "Green Score" was formulated to synthesize these multi-dimensional metrics
into a single, actionable score, allowing for performance evaluation against different
operational profiles (e.g., Balanced, CPU-Critical, Memory-Constrained). These insights
affirm that judicious algorithm selection can facilitate robust digital security while preserving

ecological integrity.

Keywords: Cryptographic algorithms, Hashing algorithms, Green Cryptography, ECC, CPU.
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1. INTRODUCTION

In the contemporary epoch characterized by accelerated digital transformation, the domains
of cybersecurity and environmental sustainability have amalgamated into a unified
engineering quandary.[1] Conventional assessments of cryptographic systems
predominantly emphasize mathematical robustness, frequently neglecting the persistent
energy overhead engendered by encryption and authentication protocols, which
substantially exacerbates the carbon footprint of global data centers.[2] This predicament is
particularly pronounced for resource—constrained Internet of Things (loT) devices, wherein

computationally intensive algorithms can swiftly deplete battery reserves.

The extant literature pertaining to '"Green Cryptography' delineates it as an essential
strategy for achieving sustainable security through the incorporation of environmentally
mindful practices into cryptographic methodologies. Research conducted by Adi Bima
Setiawan (2024) underscores the necessity of cryptography in formulating sustainable
information security systems that alleviate threats while conforming to principles of
sustainability.[3] A pivotal element of this framework is the confluence of artificial
intelligence (Al) and green computing, which augments cybersecurity through enhanced
threat detection, concurrently minimizing energy consumption.[2] Kumar et al. (2025)
advocate for a holistic strategy that integrates sustainable technologies with robust security
protocols to safeguard digital assets while concurrently mitigating environmental

degradation.[2]
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Moreover, sustainable design frequently encompasses the 'recycling’ of cryptographic
components. Troutman and Rijmen (2009) propose an austere philosophy that repurposes
primitives to devise simpler, more secure implementations, such as employing AES for both
encryption and authentication.[4] In order to assess these initiatives quantitatively, energy

profiing has emerged as a fundamental element of contemporary research.
Muruganandham (2025) introduced the 'Environmental Cost Index' (ECI) to appraise
algorithm sustainability, elucidating that increased RSA key sizes precipitate an exponential
escalation in power consumption and carbon emissions.[5S] Beyond the realm of
computational intensity, Buchmann

(2025) advocates for a sustainability perspective rooted in temporal considerations, asserting
that cryptographic resilience must remain secure over extended durations despite potential
fluctuations in mathematical complexity assumptions.[6]

Within the sphere of ubiquitous computing, the imperative for lightweight alternatives is
critical. Sarker (2025) [7] and Zinabu et al. (2025) [8] underscore that traditional schemes
may prove impractical for battery-restricted devices, thereby catalyzing the evolution of
lightweight block ciphers such as SIMON, SPECK, and PRESENT.[9] As we advance toward
a post-quantum paradigm, Gadiyar et al. (2025) [10] and Halak et al. (2024) [11]
accentuate the necessity for the deployment of lightweight post—quantum signatures and key
encapsulation mechanisms (KEMs) that are expressly optimized for 'Green IoE" to avert a
surge in ICT-related emissions.[8] This investigation seeks to address these challenges by
quantifying the resource expenditures associated with standard primitives, thereby providing

a data—driven trajectory toward sustainable security frameworks.
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2. METHODOLOGY AND ANALYSIS

This inquiry employs a quantitative experimental design actualized via an interactive
benchmarking toolkit developed in Python and leveraging the Streamlit framework. The
toolkit meticulously isolates computational behavior across three essential dimensions to

furnish a comprehensive perspective on cryptographic sustainability.

Table 1 Basic algorithms used in encryption

Algorithm Category Type gle'geSt Strength  Rationale & Use Case Example
. . . . The global standard for bulk data
AES Encryption  Symmetric  128-bit High encryption (e.g., SSDs, TLS).
DES Encryption  Symmetric 56-bit Obsolete mCIqud as a legacy basellr)e for
historical performance comparison.
Widely used for key exchange and
RSA Encryption ~ Asymmetric 2048-bit  High digital signatures, known for high
cost.
Digital . . . A modern, efficient alternative to
30C Signature ASIETE AL R RSA, ideal for mobile/loT devices.
. . ) The most widely used hash function
Sl ST S ASfeolll =l on the internet (e.g., TLS, Bitcoin).
The modern  NIST standard,
SHAS- 256 Hashing Hash 256-bit High designed with a different internal

structure.

2.1 Algorithm Selection and Data Preparation

The investigation scrutinizes a meticulously selected array of cryptographic primitives: AES and
DES (symmetric), RSA and ECC (asymmetric), alongside SHA-256 in comparison to SHA3-
256 (hashing). As delineated in Table 1, these selections embody a synthesis of contemporary

standards and historical benchmarks.
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The selected algorithms represent the most widely used cryptographic techniques across the
three principal categories of modern cryptography: symmetric encryption (AES and DES),
asymmetric encryption (RSA and ECC), and cryptographic hash functions (SHA-2 and SHA-
3). [12] This selection ensures broad coverage of contemporary cryptographic methods while
maintaining a manageable number of experiments for comprehensive analysis. The excluded
algorithms were omitted because they either represent alternative key lengths or output sizes
within the same cryptographic family, are no longer recommended for secure applications, or
would substantially increase the experimental workload without providing significant additional
methodological value. DES was included exclusively for comparative research purposes as a
representative of legacy symmetric encryption algorithms. Its inclusion is intended to facilitate
the analysis of how advances in cryptographic algorithm design have influenced computational
resource consumption and environmental efficiency, rather than to recommend its use in

modern secure applications.

All benchmarks were conducted using the interactive Streamlit application on a standardized
consumer— grade system to ensure real-world applicability. For the analysis presented in this
chapter, the Medium (approx. 500 KB) dataset was used as the primary input. This size was
chosen as it is substantial enough to produce meaningful and stable measurements while
representing a common workload, such as processing application logs, documents, or
medium-sized data transfers. The zlib compression library was employed to reduce the size
of the plaintext before encryption. Compressing the input data decreases the amount of

information processed by the cryptographic algorithms, which can reduce execution time, CPU
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utilization, and memory usage. [13] From a green software engineering perspective,
processing fewer data may also reduce computational workload and indirectly improve energy
efficiency

. Furthermore, zlib was selected because it is an open-source, mature, and widely adopted
compression library based on the Deflate algorithm, offering an effective balanced between
compression ratio and processing speed.

2.2 MEASUREMENT INSTRUMENTATION

Performance metrics are acquired utilizing a multi—-tiered monitoring framework as expounded

in Table 2:

Table 2 Tools and Libraries used in encryption

Tool/Library Purpose
Streamlit To build the interactive web-based user interface and dashboard.
Python 3.x The core programming language for implementation.
pycryptodome A comprehensive library providing AES, DES, RSA, SHA-256, and SHA3-256.
Ecdsa A dedicated library for the Elliptic Curve Digital Signature Algorithm.
Pandas For data manipulation, structuring results, and analysis.
Matplotlib For generating the static performance charts and plots.
Psultil For cross-platform monitoring of CPU usage.
Tracemalloc A standard Python library for accurately tracking memory allocation.
Zlib A standard Python library for data compression and decompression.
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e Temporal Performance: Assessed through high-resolution timers (time.time()) to
accurately capture the execution duration for encryption, signing, and hashing processes.

e Memory Pressure: Monitored via the tracemalloc library, enabling the identification of peak
resident set size (RSS) throughout operational activities.

e Energy Proxy: Average CPU utilization is observed through the psutil library, functioning as

a credible proxy for physical power consumption and thermal emissions. .[14]

2.3 THE GREEN SCORE FORMULATION
To amalgamate these multi-faceted metrics, we propose the 'Green Score' (GS), a
dimensionless metric (0-1) that signifies an algorithm’s relative environmental
efficiency.[15] The calculation of the score is articulated as follows:

GS =1-Yieume (@i-N;)
where /Index representing each evaluation metric, N; Normalized value of metric / scaled
between () and 1, N, N,, N, represent normalized metrics for time, memory, and CPU
utilization, and w; denotes user—defined weighting factors. For instance, a "CPU-Critical
Profile" allocates w_.=0.60 to emphasize energy conservation within data center contexts.
Assume that three performance indicators are considered: Execution time (T), Memory
usage (M) CPU tilization (C) since these metrics have different units (seconds,
megabytes, and percentage of CPU utilization), they cannot be combined directly. Each
metric is transformed into a dimensionless value ranging from () to 1 using a normalization

technique such as Min—Max normalization:

Xi — Xmin

Ni:

Xmax — Xmin

—_—
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This process ensure that all metrics are comparable on the same scale.

The proposed GS is used to evaluate the overall efficiency of an algorithm by combining
multiple performance metrics into a single normalized score, Specifically, the formula
integrates three key computational metrics: execution time, memory consumption, and CPU
utilization. Since these metrics are measured in different units, each metric is first normalized
to a common scale ranging from (O to 1. This normalization ensures that no single metric
dominates the evaluation due to differences in measurement units.

The normalized metrics are then multiplied by their corresponding weights (w;), which
represent the relative importance of each metric according to the evaluation objectives. The

weighted values are summed to produce an overall performance cost:
D = Yieme (wi-Ni)
Finally, the GS is calculated as:
GS=1-D=1-Ycime (@;i-N;)
Subtracting the weighted cost from one ensures that higher GS values correspond to better
overall performance. Consequently, the GS ranges from ( to 1, where values closer to 1
indicate higher computational efficiency characterized by lower execution time, lower memory

consumption, and lower CPU utilization.

This formulation is particularly suitable for efficiency evaluation because it provides a
balanced assessment rather than relying on a single performance metric. In practice, an

algorithm with the shortest execution time may consume excessive memory or require high

CPU utilization, whereas another algorithm may offer a better trade—-off among all three resources.
By integrating these metrics into a weighted composite index, the GS captures the overall

computational efficiency and facilitates objective comparisons between different algorithms.
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Moreover, the weighting mechanism provides flexibility, allowing researchers to prioritize
specific metrics depending on the application. For example, real-time systems may assign a
higher weight to execution time, while resource—constrained environments may emphasize
memory consumption or CPU utilization. Therefore, the proposed GS serves as a
comprehensive, scalable, and adaptable performance evaluation metric for comparing
computational algorithms.

Since direct energy measurement were not available, CPU utilization was adopted as a
proxy metric for energy consumption. This choice is justified because higher CPU utilization
is generally associated with increased processor power usage, particularly when all
experiments are performed on the same hardware platform under identical operating
conditions. Therefore, CPU utilization provides a practical and consistent basis for
Comparing the relative environmental efficiency of the evaluated cryptographic algorithms.

In the absence of a universally accepted weighting scheme for evaluating the environmental
efficiency of cryptographic algorithms, equal weights were assigned to execution time,
memory consumption, and CPU utilization. This approach ensures that each metric
contributes equally to the GS, thereby avoiding subjective bias and providing a balanced

assessment of computational efficiency.

3. RESULTS AND DISCUSSION
Empirical evaluations performed on a standardized consumer—grade system (Intel Core i7-
10750H, 16 GB RAM) uncover noteworthy disparities in the resource efficiency of secure

systems.
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3.1 PERFORMANCE HIERARCHY IN ENCRYPTION AND SIGNING
The performance metrics of confidentiality and authenticity algorithms (summarized in Table
3 and illustrated in Figure 1) highlight a significant dichotomy between symmetric and

asymmetric frameworks.

Symmetric algorithms exhibited a superior efficiency profile. Hardware—accelerated AES
accomplished encryption tasks in approximately 7.996 ms while maintaining a moderate
CPU load of 26.4%. This level of efficiency is ascribed to its substitution—permutation
network and the employment of the AES-NI instruction set, which reduces per—packet
overhead by up to 60%. Although DES displayed reduced memory consumption, its
obsolescence renders it an inadequate choice for contemporary security requirements

despite its rapid processing capabilities.

Table 3: Empirical Performance Metrics for Encryption/Signing (500 KB Dataset)

Algorithm Time () Memory (KB) CPU (%) Green Score
AES 0.007996 156.4199 26.4 0.402191
DES 0.006894 6.1152 23.5 0.822649
RSA 0.004898 3.5586 100.0 0.662492
ECC (Signing)  0.009024 0.0000 100.0 0.330000

Note: Data derived from the medium data volume scenario.
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Encryption/Signing Performance Comparison
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Figure 1 Comparing the performance metrics of encryption algorithms

3.2 THE ASYMMETRIC DIVIDE: ECC VS. RSA

The findings affirm that asymmetric operations are typified by maximal resource utilization,
achieving a 100% CPU load as depicted in Figure 1. Nonetheless, ECC (signing) delivers
comparable security to RSA with significantly smaller key sizes (256-bit vs 2048-bit). Recent
research conducted by Woo et al. (2023) [16] substantiates our conclusions, indicating that

ECC-based systems can realize a 14.6—fold decrease in energy consumption per bit in relation

to RSA.[17] Furthermore, Muruganandham (2025) observeed that the key generation process
in RSA is particularly detrimental to CO, emissions, with emissions escalating exponentially as

key sizes increase to 4096 bits.[5]
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3.3 PERFORMANCE OF HASHING ALGORITHMS

Performance of hashing algorithms (refer to Table 4 and Figure 2), SHA-256 has been
identified as the most efficient cryptographic primitive among those assessed. The observed
100% CPU utilization indicates that the hashing process fully occupied the processing core
during its short execution interval. It should not be interpreted as continuous utilization of the

entire processor. No measurable increase in memory consumption was observed.

The architecture of SHA-256 is meticulously optimized for general-purpose CPU
environments, whereas SHA3-256 employs a Keccak—based sponge architecture. Although
SHA-3 offers structural variety and enhanced resistance to length—extension vulnerabilities, it
entails markedly greater computational expenses on conventional processors. For long—-term
integrity verifications, SHA-256 remains the judicious option unless there is a specific

demand for post—quantum resilience or architectural diversity.

From a green software engineering perspective, these results indicate that the cryptographic
hash functions, particularly SHA-256 and SHA3-256, exhibit high computational efficiency
when processing the evaluated datasets. Their short execution times and the absence of any
measurable increase in memory consumption suggest that they require relatively limited
computational resources. Although both algorithms reached 100% CPU utilization during
execution, this does not necessarily imply higher energy consumption. Rather, it indicates
that the hashing process is CPU-intensive for a very short period. Consequently, CPU

utilization
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should be interpreted together with execution time. An algorithm may fully utilize the
processor during execution, yet complete the task rapidly, resulting in lower overall
computational workload and potentially lower energy consumption. Therefore, from a green
computing perspective, the combination of short execution time and negligible memory
overhead suggests that SHA-256 and SHA3-256 are environmentally efficient cryptographic

hash functions for the tested workload. .[18]

Table 4: Hashing Performance Comparison

Algorithm Time (s) Memory (KB) CPU (%)
SHA-256 0.004988 0.0000 100.0
SHAS3-256 0.004282 0.0000 100.0

Hashing Performance Comparison
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Figure 2 Performance of hashing algorithms

3.4 ANALYSIS OF THE GREEN SCORE METRIC

The "Green Score" metrics illustrated in Table 5 and Figure 3 furnish a comprehensive index of
sustainability. Within a well-balanced weighting framework, AES stands as the unequivocal
frontrunner for sustainable general-purpose encryption.
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Table 5: Comparative Green Score Values (Balanced Profile)

Algorithm Green Score Sustainability Tier

DES 0.822649 Moderate (Due to Obsolescence)

RSA 0.662492 Low (High Energy Cost)

AES 0.402191 High (Highly Efficient)

ECC (Signing) 0.330000 Moderate (Greenest Asymmetric)
Note: Higher scores represent better resource alignment within experimental
bounds.

The significance of this metric resides in its versatility. In a CPU-Critical Profile, prevalent in
data centers, asymmetric algorithms suffer substantial drawbacks due to their complete load
profile. This emphasizes the necessity for hardware offloading to specialized co—processors
in order to alleviate thermal output and operational expenditures. Conversely, the Memory—
Constrained Profile substantiates the critical role of symmetric ciphers in loT devices

characterized by limited SRAM availability [19].
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Figure 3 Comparative Green Score Values (Balanced Profile)

The findings of this study are generally consistent with recent research on green cryptography
and lightweight cryptographic algorithms. Studies [7] and [8] demonstrated that lightweight
encryption algorithms, including SIMON, SPECK, and PRESENT, achieve lower computational
overhead and reduced resource consumption, making them well suited for Internet of Things
(loT) environments. These studies primarily evaluated performance in terms of execution time,

memory usage, and energy efficiency on resource—constrained devices.

In contrast, the present study evaluates widely deployed cryptographic algorithms, namely
AES-128, DES, RSA-2048, ECC-256, SHA-256, and SHA3-256, using a composite Green
Score that integrates normalized execution time, memory consumption, and CPU utilization
into a single environmental efficiency indicator. This approach extends previous work by
providing a unified metric for comparing algorithms from different cryptographic categories

rather than focusing exclusively on lightweight ciphers.

Although lightweight algorithms generally exhibit lower computational costs than conventional
algorithms, they are designed for different application scenarios. AES, RSA, ECC, and the
SHA family remain the dominant cryptographic standards in enterprise systems, cloud
computing, financial applications, and secure Internet communications. Therefore, the
proposed Green Score complements previous studies by enabling an objective evaluation of
the environmental efficiency of widely adopted cryptographic algorithms under a common

assessment framework.
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4. CONCLUSION

This investigation elucidates that digital security and environmental stewardship are not
inherently contradictory. By employing the "Green Score" metric, developers can transcend
a solely security—centric design approach toward a paradigm that is cognizant of resource
utilization. Notable recommendations encompass the obligatory adoption of ECC in lieu of
RSA for public-key functionalities and the strategic implementation of pre—encryption
compression to reduce computational demands. As we brace for a post—-quantum
landscape, the incorporation of energy—efficient primitives alongside hardware acceleration
will be imperative for preserving the ecological integrity of our global digital

infrastructure.[20]
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ABSTRACT:

As the global dependence on Information and Communication Technology (ICT) intensifies,
the energy consumption associated with cryptographic protocols has emerged as a substantial
impediment to realizing Sustainable Development Goals (SDGs), particularly in relation to
affordable energy (SDG 7) and resilient infrastructure (SDG 9). This paper offers a multi-
faceted performance assessment of standard cryptographic and hashing algorithms—including
AES, RSA, ECC, and SHA variants—scrutinizing their sustainability through a bespoke
benchmarking toolkit. The methodology involved quantifying three critical metrics: execution
time, memory usage, and CPU load, the last of which served as a direct proxy for energy
consumption.  Pivotal findings reveal a pronounced disparity in resource efficiency:
symmetric ciphers, notably hardware-accelerated AES, have emerged as the most efficient,
maintaining a CPU load of 26.4% in contrast to the 100% utilization mandated by asymmetric
operations. Additionally, Elliptic Curve Cryptography (ECC) has been found to yield a 14.6-
fold reduction in energy consumption per bit relative to RSA, establishing it as the optimal
sustainable option for public-key security. In tests of data integrity, SHA-256 exhibited
superior performance compared to SHA3-256 within standard operational environments. A
novel, weighted "Green Score" was formulated to synthesize these multi-dimensional metrics
into a single, actionable score, allowing for performance evaluation against different
operational profiles (e.g., Balanced, CPU-Critical, Memory-Constrained). These insights
affirm that judicious algorithm selection can facilitate robust digital security while preserving

ecological integrity.

Keywords: Cryptographic algorithms, Hashing algorithms, Green Cryptography, ECC, CPU.
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1. INTRODUCTION

In the contemporary epoch characterized by accelerated digital transformation, the domains
of cybersecurity and environmental sustainability have amalgamated into a unified
engineering quandary.[1] Conventional assessments of cryptographic systems
predominantly emphasize mathematical robustness, frequently neglecting the persistent
energy overhead engendered by encryption and authentication protocols, which
substantially exacerbates the carbon footprint of global data centers.[2] This predicament is
particularly pronounced for resource-constrained Internet of Things (loT) devices, wherein

computationally intensive algorithms can swiftly deplete battery reserves.

The extant literature pertaining to "Green Cryptography" delineates it as an essential
strategy for achieving sustainable security through the incorporation of environmentally
mindful practices into cryptographic methodologies. Research conducted by Adi Bima
Setiawan (2024) underscores the necessity of cryptography in formulating sustainable
information security systems that alleviate threats while conforming to principles of
sustainability.[3] A pivotal element of this framework is the confluence of artificial
intelligence (Al) and green computing, which augments cybersecurity through enhanced
threat detection, concurrently minimizing energy consumption.[2] Kumar et al. (2025)
advocate for a holistic strategy that integrates sustainable technologies with robust security
protocols to safeguard digital assets while concurrently mitigating environmental

degradation.[2]
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Moreover, sustainable design frequently encompasses the 'recycling" of cryptographic
components. Troutman and Rijmen (2009) propose an austere philosophy that repurposes
primitives to devise simpler, more secure implementations, such as employing AES for both
encryption and authentication.[4] In order to assess these initiatives quantitatively, energy

profiing has emerged as a fundamental element of contemporary research.

Muruganandham (2025) introduced the "Environmental Cost Index" (ECI) to appraise

algorithm sustainability, elucidating that increased RSA key sizes precipitate an exponential

escalation in power consumption and carbon emissions.[S] Beyond the realm of

computational intensity, Buchmann

(2025) advocates for a sustainability perspective rooted in temporal considerations, asserting
that cryptographic resilience must remain secure over extended durations despite potential
fluctuations in mathematical complexity assumptions.[6]

Within the sphere of ubiquitous computing, the imperative for lightweight alternatives is
critical. Sarker (2025) [7] and Zinabu et al. (2025) [8] underscore that traditional schemes
may prove impractical for battery-restricted devices, thereby catalyzing the evolution of
lightweight block ciphers such as SIMON, SPECK, and PRESENT.[9] As we advance toward
a post-quantum paradigm, Gadiyar et al. (2025) [10] and Halak et al. (2024) [11]
accentuate the necessity for the deployment of lightweight post—quantum signatures and key
encapsulation mechanisms (KEMs) that are expressly optimized for '"Green IoE" to avert a
surge in ICT-related emissions.[8] This investigation seeks to address these challenges by
quantifying the resource expenditures associated with standard primitives, thereby providing

a data—driven trajectory toward sustainable security frameworks.
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2. METHODOLOGY AND ANALYSIS

This inquiry employs a quantitative experimental design actualized via an interactive
benchmarking toolkit developed in Python and leveraging the Streamlit framework. The
toolkit meticulously isolates computational behavior across three essential dimensions to

furnish a comprehensive perspective on cryptographic sustainability.

Table 1 Basic algorithms used in encryption

Algorithm Category Type geZg/Dlgest Strength  Rationale & Use Case Example
. . i . The global standard for bulk data
AES Encryption ~ Symmetric  128-bit High encryption (e.g., SSDs, TLS).
DES Encryption ~ Symmetric 56-bit Obsolete Ir)clud_ed 5 Bl LsEEy baselme 193
historical performance comparison.
Widely used for key exchange and
RSA Encryption ~ Asymmetric 2048-bit  High digital signatures, known for high
cost.
Digital . i . . A modern, efficient alternative to
3¢ Signature PENTIENT 25601 Wierny gl RSA, ideal for mobile/loT devices.
. . . The most widely used hash function
sk ALBi AL csbnals A on the internet (e.g., TLS, Bitcoin).
The modern NIST  standard,
SHAS3- 256 Hashing Hash 256-bit High designed with a different internal

structure.

2.1 Algorithm Selection and Data Preparation

The investigation scrutinizes a meticulously selected array of cryptographic primitives: AES and
DES (symmetric), RSA and ECC (asymmetric), alongside SHA-256 in comparison to SHA3-
256 (hashing). As delineated in Table 1, these selections embody a synthesis of contemporary

standards and historical benchmarks.
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The selected algorithms represent the most widely used cryptographic techniques across the
three principal categories of modern cryptography: symmetric encryption (AES and DES),
asymmetric encryption (RSA and ECC), and cryptographic hash functions (SHA-2 and SHA-
3). [12] This selection ensures broad coverage of contemporary cryptographic methods while
maintaining a manageable number of experiments for comprehensive analysis. The excluded
algorithms were omitted because they either represent alternative key lengths or output sizes
within the same cryptographic family, are no longer recommended for secure applications, or
would substantially increase the experimental workload without providing significant additional
methodological value. DES was included exclusively for comparative research purposes as a
representative of legacy symmetric encryption algorithms. Its inclusion is intended to facilitate
the analysis of how advances in cryptographic algorithm design have influenced computational
resource consumption and environmental efficiency, rather than to recommend its use in

modern secure applications.

All benchmarks were conducted using the interactive Streamlit application on a standardized
consumer- grade system to ensure real-world applicability. For the analysis presented in this
chapter, the Medium (approx. 500 KB) dataset was used as the primary input. This size was
chosen as it is substantial enough to produce meaningful and stable measurements while
representing a common workload, such as processing application logs, documents, or
medium-sized data transfers. The zlib compression library was employed to reduce the size
of the plaintext before encryption. Compressing the input data decreases the amount of

information processed by the cryptographic algorithms, which can reduce execution time, CPU
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utilization, and memory usage. [13] From a green software engineering perspective,
processing fewer data may also reduce computational workload and indirectly improve energy
efficiency

. Furthermore, zlib was selected because it is an open—source, mature, and widely adopted
compression library based on the Deflate algorithm, offering an effective balanced between

compression ratio and processing speed.
2.2 MEASUREMENT INSTRUMENTATION
Performance metrics are acquired utilizing a multi-tiered monitoring framework as expounded

in Table 2:

Table 2 Tools and Libraries used in encryption

Tool/Library Purpose
Streamlit To build the interactive web-based user interface and dashboard.
Python 3.x The core programming language for implementation.
pycryptodome A comprehensive library providing AES, DES, RSA, SHA-256, and SHA3-256.
Ecdsa A dedicated library for the Elliptic Curve Digital Signature Algorithm.
Pandas For data manipulation, structuring results, and analysis.
Matplotlib For generating the static performance charts and plots.
Psutil For cross-platform monitoring of CPU usage.
Tracemalloc A standard Python library for accurately tracking memory allocation.
Zlib A standard Python library for data compression and decompression.
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e Temporal Performance: Assessed through high-resolution timers (time.time()) to
accurately capture the execution duration for encryption, signing, and hashing processes.

e Memory Pressure: Monitored via the tracemalloc library, enabling the identification of peak
resident set size (RSS) throughout operational activities.

e Energy Proxy: Average CPU utilization is observed through the psutil library, functioning as

a credible proxy for physical power consumption and thermal emissions. .[14]

2.3 THE GREEN SCORE FORMULATION
To amalgamate these multi-faceted metrics, we propose the 'Green Score' (GS), a
dimensionless metric (0-1) that signifies an algorithm’s relative environmental
efficiency.[15] The calculation of the score is articulated as follows:

GS =1-Qie(tme (@i-N;)
where / Index representing each evaluation metric, N, Normalized value of metric j scaled
between () and 1, N, N,, N, represent normalized metrics for time, memory, and CPU
utilization, and w; denotes user—defined weighting factors. For instance, a "CPU-Critical
Profile" allocates w,.=(0.60 to emphasize energy conservation within data center contexts.
Assume that three performance indicators are considered: Execution time (T), Memory
usage (M) CPU utilization (C) since these metrics have different units (seconds,
megabytes, and percentage of CPU utilization), they cannot be combined directly. Each
metric is transformed into a dimensionless value ranging from () to 1 using a normalization

technique such as Min—Max normalization:

Xi — Xmin

Ni:

Xmax — Xmin

—_—— )y M e
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This process ensure that all metrics are comparable on the same scale.

The proposed GS is used to evaluate the overall efficiency of an algorithm by combining
multiple performance metrics into a single normalized score, Specifically, the formula
integrates three key computational metrics: execution time, memory consumption, and CPU
utilization. Since these metrics are measured in different units, each metric is first normalized
to a common scale ranging from (O to 1. This normalization ensures that no single metric
dominates the evaluation due to differences in measurement units.

The normalized metrics are then multiplied by their corresponding weights (w;), which
represent the relative importance of each metric according to the evaluation objectives. The

weighted values are summed to produce an overall performance cost:
D = Yieme (@i N;y)
Finally, the GS is calculated as:
GS=1-D=1-Ycme (@i-N;)
Subtracting the weighted cost from one ensures that higher GS values correspond to better
overall performance. Consequently, the GS ranges from () to 1, where values closer to 1
indicate higher computational efficiency characterized by lower execution time, lower memory

consumption, and lower CPU utilization.

This formulation is particularly suitable for efficiency evaluation because it provides a
balanced assessment rather than relying on a single performance metric. In practice, an

algorithm with the shortest execution time may consume excessive memory or require high

CPU utilization, whereas another algorithm may offer a better trade—off among all three resources.
By integrating these metrics into a weighted composite index, the GS captures the overall

computational efficiency and facilitates objective comparisons between different algorithms.
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Moreover, the weighting mechanism provides flexibility, allowing researchers to prioritize
specific metrics depending on the application. For example, real-time systems may assign a
higher weight to execution time, while resource—constrained environments may emphasize
memory consumption or CPU utilization. Therefore, the proposed GS serves as a
comprehensive, scalable, and adaptable performance evaluation metric for comparing
computational algorithms.

Since direct energy measurement were not available, CPU utilization was adopted as a
proxy metric for energy consumption. This choice is justified because higher CPU utilization
is generally associated with increased processor power usage, particularly when all
experiments are performed on the same hardware platform under identical operating
conditions. Therefore, CPU utilization provides a practical and consistent basis for
Comparing the relative environmental efficiency of the evaluated cryptographic algorithms.

In the absence of a universally accepted weighting scheme for evaluating the environmental
efficiency of cryptographic algorithms, equal weights were assigned to execution time,
memory consumption, and CPU utilization. This approach ensures that each metric
contributes equally to the GS, thereby avoiding subjective bias and providing a balanced

assessment of computational efficiency.

3. RESULTS AND DISCUSSION
Empirical evaluations performed on a standardized consumer—grade system (Intel Core i7-
10750H, 16 GB RAM) uncover noteworthy disparities in the resource efficiency of secure

systems.
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3.1 PERFORMANCE HIERARCHY IN ENCRYPTION AND SIGNING
The performance metrics of confidentiality and authenticity algorithms (summarized in Table
3 and illustrated in Figure 1) highlight a significant dichotomy between symmetric and

asymmetric frameworks.

Symmetric algorithms exhibited a superior efficiency profile. Hardware—accelerated AES
accomplished encryption tasks in approximately 7.996 ms while maintaining a moderate
CPU load of 26.4%. This level of efficiency is ascribed to its substitution—permutation
network and the employment of the AES-NI instruction set, which reduces per—packet
overhead by up to 60%. Although DES displayed reduced memory consumption, its
obsolescence renders it an inadequate choice for contemporary security requirements

despite its rapid processing capabilities.

Table 3: Empirical Performance Metrics for Encryption/Signing (500 KB Dataset)

Algorithm Time (s) Memory (KB) CPU (%) Green Score
AES 0.007996 156.4199 26.4 0.402191
DES 0.006894 6.1152 23.5 0.822649
RSA 0.004898 3.5586 100.0 0.662492
ECC (Signing) 0.009024 0.0000 100.0 0.330000

Note: Data derived from the medium data volume scenario,
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Encryption/Signing Performance Comparison
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Figure 1 Comparing the performance metrics of encryption algorithms

3.2 THE ASYMMETRIC DIVIDE: ECC VS. RSA

The findings affirm that asymmetric operations are typified by maximal resource utilization,
achieving a 100% CPU load as depicted in Figure 1. Nonetheless, ECC (signing) delivers
comparable security to RSA with significantly smaller key sizes (256-bit vs 2048-bit). Recent
research conducted by Woo et al. (2023) [16] substantiates our conclusions, indicating that

ECC-based systems can realize a 14.6-fold decrease in energy consumption per bit in relation

to RSA.[17] Furthermore, Muruganandham (2025) observeed that the key generation process
in RSA is particularly detrimental to CO, emissions, with emissions escalating exponentially as

key sizes increase to 4096 bits.[5]
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3.3 PERFORMANCE OF HASHING ALGORITHMS

Performance of hashing algorithms (refer to Table 4 and Figure 2), SHA-256 has been
identified as the most efficient cryptographic primitive among those assessed. The observed
100% CPU utilization indicates that the hashing process fully occupied the processing core
during its short execution interval. It should not be interpreted as continuous utilization of the

entire processor. No measurable increase in memory consumption was observed.

The architecture of SHA-256 is meticulously optimized for general-purpose CPU
environments, whereas SHA3-256 employs a Keccak-based sponge architecture. Although
SHA-3 offers structural variety and enhanced resistance to length—extension vulnerabilities, it
entails markedly greater computational expenses on conventional processors. For long—term
integrity verifications, SHA-256 remains the judicious option unless there is a specific

demand for post—quantum resilience or architectural diversity.

From a green software engineering perspective, these results indicate that the cryptographic
hash functions, particularly SHA-256 and SHA3-256, exhibit high computational efficiency
when processing the evaluated datasets. Their short execution times and the absence of any
measurable increase in memory consumption suggest that they require relatively limited
computational resources. Although both algorithms reached 100% CPU utilization during
execution, this does not necessarily imply higher energy consumption. Rather, it indicates
that the hashing process is CPU-intensive for a very short period. Consequently, CPU

utilization
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should be interpreted together with execution time. An algorithm may fully utilize the
processor during execution, yet complete the task rapidly, resulting in lower overall
computational workload and potentially lower energy consumption. Therefore, from a green
computing perspective, the combination of short execution time and negligible memory
overhead suggests that SHA-256 and SHA3-256 are environmentally efficient cryptographic

hash functions for the tested workload. .[18]

Table 4: Hashing Performance Comparison

Algorithm Time (s) Memory (KB) CPU (%)
SHA-256 0.004988 0.0000 100.0
SHAS3-256 0.004282 0.0000 100.0
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Figure 2 Performance of hashing algorithms

3.4 ANALYSIS OF THE GREEN SCORE METRIC
The "Green Score™" metrics illustrated in Table 5 and Figure 3 furnish a comprehensive index of

sustainability. Within a well-balanced weighting framework, AES stands as the unequivocal
frontrunner for sustainable general-purpose encryption.
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Table 5: Comparative Green Score Values (Balanced Profile)

Algorithm Green Score Sustainability Tier

DES 0.822649 Moderate (Due to Obsolescence)

RSA 0.662492 Low (High Energy Cost)

AES 0.402191 High (Highly Efficient)

ECC (Signing) 0.330000 Moderate (Greenest Asymmetric)
Note: Higher scores represent better resource alignment within experimental
bounds.

The significance of this metric resides in its versatility. In a CPU-Critical Profile, prevalent in
data centers, asymmetric algorithms suffer substantial drawbacks due to their complete load
profile. This emphasizes the necessity for hardware offloading to specialized co—processors
in order to alleviate thermal output and operational expenditures. Conversely, the Memory—
Constrained Profile substantiates the critical role of symmetric ciphers in loT devices

characterized by limited SRAM availability [19].
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Figure 3 Comparative Green Score Values (Balanced Profile)

The findings of this study are generally consistent with recent research on green cryptography
and lightweight cryptographic algorithms. Studies [7] and [8] demonstrated that lightweight
encryption algorithms, including SIMON, SPECK, and PRESENT, achieve lower computational
overhead and reduced resource consumption, making them well suited for Internet of Things
(IoT) environments. These studies primarily evaluated performance in terms of execution time,

memory usage, and energy efficiency on resource—constrained devices.

In contrast, the present study evaluates widely deployed cryptographic algorithms, namely
AES-128, DES, RSA-2048, ECC-256, SHA-256, and SHA3-256, using a composite Green
Score that integrates normalized execution time, memory consumption, and CPU utilization
into a single environmental efficiency indicator. This approach extends previous work by
providing a unified metric for comparing algorithms from different cryptographic categories

rather than focusing exclusively on lightweight ciphers.

Although lightweight algorithms generally exhibit lower computational costs than conventional
algorithms, they are designed for different application scenarios. AES, RSA, ECC, and the
SHA family remain the dominant cryptographic standards in enterprise systems, cloud
computing, financial applications, and secure Internet communications. Therefore, the
proposed Green Score complements previous studies by enabling an objective evaluation of
the environmental efficiency of widely adopted cryptographic algorithms under a common

assessment framework.
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4. CONCLUSION

This investigation elucidates that digital security and environmental stewardship are not
inherently contradictory. By employing the "Green Score" metric, developers can transcend
a solely security—centric design approach toward a paradigm that is cognizant of resource
utilization. Notable recommendations encompass the obligatory adoption of ECC in lieu of
RSA for public-key functionalities and the strategic implementation of pre—encryption
compression to reduce computational demands. As we brace for a post-quantum
landscape, the incorporation of energy—efficient primitives alongside hardware acceleration
will be imperative for preserving the ecological integrity of our global digital

infrastructure.[20]
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