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Abstract:

The study aimed to clarify the mediating role of beneficiary satisfaction in the relationship
between promotional mix strategies and marketing of telecommunications companies' services in
Sudan in the period 2018 to 2024. The study was conducted on a sample of 400 individuals from
various employees of telecommunications companies in Sudan, using the survey method as a means
of collecting data and information. The results of the study indicated that there is a significant positive
impact of promotional mix strategies on marketing telecommunications companies' services in Sudan,
as the standard impact strength reached (0.730) at a significance level of less than (0.001). As for the
indirect impact level, it was found that beneficiary satisfaction mediates this relationship with an
indirect impact of 0.236 at a significance level of less than 0.001. Therefore, the study recommends
the need to raise awareness of the importance of achieving beneficiary satisfaction with the need to
make maximum use of the application of promotional mix strategies in telecommunications
companies in Sudan. Keywords: Promotional mix strategies: Customer satisfaction: Corporate

services marketing: Telecommunications companies in Sudan
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Abstract:

The study problem was represented in what is the role of the accounting information system in
adopting the unified accounting system? This is to achieve the goals of developing and reforming
government accounting and financial reporting and meeting the information needs of interested
parties by unifying the classification and recording of accounting information and issuing reports
according to a unified basis. The study aimed to know the role of the accounting information system
in implementing the unified accounting system and to determine the extent of its effectiveness and
importance and to show the results of financial and accounting work from the good use of
resources. The research reached several results, including: The unified accounting system according
to government financial statistics is more suitable for work in government units because it provides
better disclosures and is compatible with the process of unifying accounts, and it also contributes to
measuring the efficiency and effectiveness of the performance of these units. The research reached
several recommendations, including: The need to pay attention to developing the infrastructure of
information systems, especially the human resource aspect. The Ministry of Finance and Economic
Planning should fully commit to the classification of government financial statistics according to

the GRP system.
Keywords: accounting information system - unified accounting system
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Abstract:

The study aimed to investigate the Sequential Reactive Impact of High Performance Systems &
Human Resources Flexibility on University of Dongola Performance. The problem of the study
focuses on decrease of performance level in University of Dongola because of unawareness of
implementing effective managerial systems like High Performance Systems & Human Resources
Flexibility. Five hypotheses were developed and a questionnaire was designed. After data collection
and analysis from the respondents, the study reached up to a significant sequential reactive impact
of High Performance Systems & Human Resources Flexibility on University of Dongola
Performance with a canonical determination coefficient of (0.719). The study recommended
strengthening aspects of High Performance Systems & Human Resources Flexibility and processing

deficiencies that surround them in University of Dongola.
Key words: High Performance Systems; Human Resources Flexibility; Organizational Reputation; Ministry of
Infrastructure and Urban Development in The Northern State.
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** Correlation is

significant at the

level 0.01 level
(2-tailed).

L 1) | Aa) el igge | lad) o1aY) ki < piial)
1 Al £ 1) alas
1 0.814%* Lyl lsal) 439 e
1 0.781%* 0.695%* (i) £18Y)

250 saan pa ) s cgpaagl e
pila hrall Lo ygana cuaal) ue

Slana (2025) ¢ Shany) Jalaill 56 o g & Glald) dlae) (e 1 jradl)
1) adas (s o(R=0.814) i) Slsad) Ligy05 el eIV alas G Canga (gsina b)) 2ags (4) dsaall o oy
s dic Aysing Lgasany ((R=0.781) dliill £1aY15 dypill 3))eall 435 ye s «(R=0.695) udlii ¢1Y15 Jlal
1(0-01) ¢y J8 AV
Al el gl slaay) .2
dalay Calalall o 1Y g cdplmall calihail )y cdploall cillanegial) ad e Caypailly ccnlill) dapdas JS& e Cagdsl
2 (5) Jsaall mmss ((SPSS V.26) lasy) zalipdl alasiuly clibll aias Jalad o) &5 cusball Jae Sl
tol LS bl 1
Al clpiial sl Jalat) :(5) Jsaa

o wz,:m T iy T s Gl | dawgidl o e il
Laa¥) | dslasy) @l | sl - i)

6 Jauigia 0.209 -1.274 1.110 2.80 Jeld) Cadagil)
1 | Lusie | 0.021 | 2.383 1.054 3.36 Genall il
5 | Luse | 0.734 | -0.342 | 0.931 2.96 il laall ad A
2 | Luge | 0.165 | 1.408 | 1.080 3.22 Salally i<l T
4 Lauigia 0.318 1.008 0.982 3.14 Onlalal) 4S5l "
7 Lauigia 0.034 -2.178 1.039 2.68 oSl
3 Lauigia 0.267 1.124 1.133 3.18 NN A
1 Luga | 0.706 0.379 0.865 3.05 Syl
4 | Lusie | 0.133 | -1.526 | 1.158 2.75 bl A g 5l
3 | Lusie | 0.923 | -0.098 | 1.085 2.99 Jeall cile s A 50 Ly
5 buge | 0.000 | —4.467 1.171 2.26 syl A e 3)gall
2 Lugie | 0914 | -0.109 | 0.975 2.99 Alaall L) Ao e gyl
1 | Lugie | 0.140 | 1.502 | 1.036 3.22 Aiyda )l g yal)
2 Lisia 0.235 -1.203 0.941 2.84 IPENY
2 Lugie | 0.054 | -1.973 1.255 2.65 Bl Luulia 1
1 Lsisia 0.972 -0.036 1.322 2.99 Loyl Lanlaa (dlal
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3 | Leswe | 0.064 | -1.898 | 1.292 2.65 | el sl aylie
3 ouigia 0.171 -1.389 1.252 2.75 Syl
Sl (2025) ¢ Shany) dalaill 56 o g & Glald) dlae) (e 1 jradl)
Al el A Ky (5) Jsaall ey
Ao Lag i) 1oy eyl 3)lsall Aigpag ¢ Jadl laV) adas oy cduhl) il bl Jasssl) Jas
b clelall o Al Al iy ¢ Jully il Coaatia Jia lly (3) Aol (e Jlis J8ly Jlis ST sl
Jae dmaladly ol 213315 i) yfsal) A5 pay o Aall o181 alai alasl ddasssia Laya 580 Dl dasla

Ayl

layie Gm oY) A G (e Alle Cila dsas s aaly oo JE 3 lamall Gahadl) ey coyelil
Al lgal) &g pes  Mall oY) alas g yte Jsa Al
a4y ¢ alsally LKA aly ¢ Gamall Caparill uilS ¢ Jadl o181 ks ol dploall Gllangdl el oy o
iy cadlialy cpSall Labiafy (Jelal) Cadagll aly ¢ il gl bl (a4l ¢ oulalal) 4S50 4y o)V
§(2024 capeall 25 Je) 5 (2017 ¢(siseagll)
Ll cdlanll sLiall 2g e Leali ciniada gl) A5 pall CuilS el i) o)) gal) A e alay duliall llasgidl tef oy @
(2018 claylls (355 5a) (imiiy adlidly 5sal) Aig pal Lalialy dpablal) Ay pall Lgili e Janll cileLis 435 50
¢(Javed et al, 2017) s
il Lalialy (3l Gunlia Lgali cLia )l Gl <l i) ¢1aY) sl dplial) cllassiall Jlef oy @
(2013 cAacall) dagiy sy ¢ bl adsall
toagdl) ) L3
giiliey cdusadd) Auh)al) g e Giail) dhiall e g3adl 138 yia e
ruaal) e Cp pdiall by pdbaal) EHY (ag b sty LEs) .1/3
Dyl L5 pa) Tarisgll yurially o Jad) 1o adad) Jaiasall i) o 5800 e e Cayaill ) 558l o3a Caag
G Aoy AR Luhall clyiie o aslaladly 8l i GLESILL s o bl ¢ 13Y1) bl yanally (4
bl e bl o(allly ¢ Sy ) Gaydll) ssball L) g b ialdl g sl e bl il
Al (SEM) el Aalaall 3508 alaaiuly (Structural Model) ASell z3saill e alaie YU (abl) a,dll)
e Al isdl) yiall iyt eyl A asall Cly i) (e Ao gena (e ASuell 3l (5% 3 L(AMOS) galiyy
oo Liany Lgmny e Aafipe Aliaall Culpuaiall (565 385 ¢ lanay) ihlise) anly oladl (53 pgas Gpha (o daglill il
o aSal) s eriiia) Sl ae dhall 735 Al (o 2SEI Aed) 23 sail) adiivss cpalat) (63 agas Gk
daa o aSai Y cldnall o3 oY) ¢(6) Jsaall 8 G peal) LDl Clyine Gyl (e Al 73 sl 2Dl
EDlaall e alae Yl il dll daa e aST s ¢ pitall 73 gaill ULl A8Uas e and o Al Gl b
yski ST axt Laloaa ) 4l odag oty Dlalas) daglill ol piall ol Alinall Cilpuriall (s hms coga) e 33535l
(153 2019 calll) 4l sl 2 Gl 3 saill i) Aadle e eV 336 LY saxiall jlasiy) Jilas g Ay
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leiasa ANV s Agladll Cilypiise 3(6) Jsaa

liaall Ayl o | Agiall dalhad o8 BRIN o)
<2 <5 (DF) dgall cilays (Chi-square) 218 ad o dadll | 1
<0.06 0.06 to 0.1 (RMR) _alsll )ia Jauisia 2
<0.90 (1<0) ot Goodness of Fit Index(GFI) datadll (s 133 3
<0.90 (1<0) ot Normed Fit Index (NFI) g)badl) dadll ji%e 4
<0.90 (1 <0) o Tucker-Lewis Index (TLI) Lud - KU y3%e 5
<0.90 (1 <0) ¢y Comparative Fit Index(CFI1) ¢plaall dgUadll jliga 6
<0.06 0.06 to 0.08 (RMSEA) Cul58y) Uas Jausgidl 2yl [3all 7

(2024 ccaall o) 5 (2024 ¢ 2Ly sslandl) (Kim ef al, 2015): jaadl)

S Analy ol o dlal) o)) Al ggina ala) LU agag adgiall e i dgY) Gl
oard Ganall i) (Jeldl) Cadagill) salanly Jad) o1a¥) adas sy AN Sl z3gat Jae a3 JgY) pdll LAY
Clia (3l Gulia) oalagly il o )aW1g ¢(o 1Y) anng ¢Sl ¢ alalad) A8 liia ¢ alsally S (il gl) Ll

ol LS o onlitl gl (puslia cLia )

i) 11y el o1 ks DAL ) 35l 2(2) IS

807 MODEL FIT:
CMIN/DF=2.102
RMR=0.073
GFI=0.783
NFI=0.874
TLIF0.905
CFI=0.928
RMSEA=0.150

|_,J.J|L,m1u||u.,j|o._u.||l_,um‘_n,.numm|

| = 699
Sy ¢(2025) ¢ Shasyl Jilail) 28 g a4 Glald) slac) e 2 jaad
AU oalasly udlill ¢ 1Y) e Zapad) oabaly Jadl e1aV) adai e Qs (7) Jsan

Gsima | Aaall Al | gl Waall | (B) Ll dalee

- m\ “... \ e ‘ “..~ \
g | (CR) (S-E.) (Estimate) & e
(***) 7.009 0.150 1.054 i) ¢15Y) Sadl oY1 Ak

(0.001) oo J& AN (s5ise 2ie Liliaa) Jla (**¥)
Slaia (2025) ¢ Shasy) Jalaill 5 o pia & Glald) dlae) (e 1 aadl)
hae A piall dadll (yariay Bliaall dall (o Auh Cols Alhaall Basa ihise el G (7) Jsaally (2) IS8 (g ey
alaid Aglian) AN 53 80 dgags (V1 ampdll Sl 23l Jody asy 1385 (0.150) 4Ly (RMSEA) i
(Sall ¢ Galalall A8 )Lk ¢ 3alsally Sl ¢ il gl Hluall e cBarad) capaill (Jeld) Calagill) salely  Jladl 615
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(B) e sl Cum ool a8 gall anlia (L)l Gl o3yl Gunlia) salaly —udlall 1Yy (1Y) apiig
2S5 1385 ¢(0.001) cre J81 A5 (g5t die Lysine Aad 25 ¢(7.009) Leiad cialy (C.R.) daall dually ¢(1.054)
5ol of i 135 ¢(1.054) &l bl 1oV adas 56 el (s s ¢ lusall pgas olai) ANy Liliaa) Jla Lkl
iy G Loy ¢l eIV ot 8 52ms (105.4) 30l pes WasiT 8 el o131 adas Sl 83355 (100)
iy Sl daala el o el o Ia) all ggine ey 86 S adgiall et le i gdlls ddhall JSY)
(2024 cxall 225 Je) 5 ((Na Fu, ef al, 2015) ((Wang & Chen, 2013) «(Liu, 2010) xs
Hapugl) pidally Alatall Gag Al

osiall) 5 o (apuasl) aniall) 5 (sl Siall) (o (Sl 35 Jae o5 (Dlly B ¢ SBI) Giag N jLasY
Gt ) ALYl ¢(24) il (AMOS) el LA (e (SEM) el dabaall 739 Caalil) axiiusdy gl
:(8) Jsaadls ¢(3) ISl & riage Hlall sty chasgl) pusciall LM,:, z\_,\,;u (e Giaill (Sobel, 1986) laal

Lopssl) yiall Il 3l 2

5] [T T mﬂl GFI=0.672
deall iz | ] et '_ ' Sleal] NFI=0.803
893 K863 751 906 _?53 TLI=0.860
209 CFI=0.884
RPN RMSEA=0.150
O-ESTN - @
@ (el oy gl 7 767
) 866
@ il i |2
——— 70 : 216
(4 o an ) (o 53
794
(5) LTS 4 987 909 980
' | e pudsa | [zl pusdial [ ol & pall o]
(&)
(e7) @
699

Sy ¢(2025) ¢ Slaayl Jilail) w8 e g A Glald) slae) e jaadl)
Bl il Ll el 23l 3 S 2l e L 5(8) Jsoa

SN e N Ssinsa CR SE Jalee | puid) | s | e
S| sl | ek | oAy S i B S SOV S WO
0.866 | 0.000 | 0.866 | (***) | 7.661 | 0.118 | 0.902 | - | ddl | kil

0.767 | 0.000 | 0.767 | (***) | 3.568 | 0.291 | 1.037 | &)Y A yal) -
0.746 | 0.664 | 0.082 | 0.685 | 0.406 | 0.286 | 0.116 | &IV dgyall akall
(0.001) oo J&F AN (s5ise 2ie Lileaa) Jla (**¥)

S ((2025) ¢ lany) Jilaill 75l o g b Glaldl dae) (e 1 jaad)
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fd S il (ge desana (8) Jsandls (3) JSA (e sy

aallly (RMSEA) ded lac sl dadll ey 5iliad) dagill (o Ay o la Al 5a5a Clpise qaen of 1
sl il Sl) 23saill sasa e Ju e 545 ¢(0.150)

clasl Ll s ¢ Ganad) capal) ¢Jelall Cadagill) sabaly Jall ¢13Y) plad (ggina lad il 58l asas 22
Aailanll 259 5all) Laabaly Ayl 3lsall Aigpe e (£13Y) aniiy ¢ aSail ¢ cplelall 48U ¢ 8l sally LK)
dsuilly (0.902) (B) Aad casly Cun (Raiadasl) A3g yall calaad) BLall &g e ¢ s Aig e cJaal) Cilelu g1
DAL o S5 1385 ¢(0.001) (e J3 A0 (g5ise dic dysine dad a5 (7.661) \giad cialy (C.R.) dasal)
53l of ms 1385 ¢(0.902) als Jlad) daY) adas 30 Jelas (s s ¢ jlsall pgas olail ANy Lilas) Jia
Laas il 3yfgall Aig pe Aali 5355 (90.2) 53U agasr Ll 8 Jall 109 i Gudas d 5385 (100)
o Ml oY) ol (gpine layd HE S5as aBsiall (e tde Gt sMls ciahall SEN Gyl Ji Gew
.(Mahmood ef a/, 2017) 5 (2016 ¢ 25l ae csiily Slans Analay 43p8) 3lsall 43 50

A e canll el Ay ¢Apalaill g sall) Laabadls dgptall lsall &g sl (s9inn by ila il 35as .3
ounlia (Ll Ganlie (G gaall Gunlia) salaly adlill oY) o (Ladall A3 el cAglanll sLall 43550 ¢ y5aY)
Ligine dad 29 ¢(3.568) Leind caaly (C.R.) daall duuilly «(1.037) (B) dalf cusly Cum (onbliil) 28 gall
Jalae 8 s ¢ jlusall pgs ol A3y Lilian) Jla 8l o 2S5 1385 ¢(0.001) (e Ji AV (s5iase vic
pe Ll (8 Al 3lsal) At 8 5ass (100) 245 of g 1aay ¢(1.037) ads Al 3)lsal) &5 50 il
Asiall et e i Mg Al all Gl (o jall iy Ga Laas ¢ oudliil) e1aY) Gt 35385 (103.7) 5245
233) 5 (2012 ¢ saslall) pme iy Sliin Aaala o) o dill Slsall A5 5l goine alay) 8l 25as
(2015

(0-116) Lkl 558 caaly Cum Sy Aol ol e el 2)aY) alail goine pilie 80 gag e i LS .4
5l 138 Aygiee aae K5 L g5 ¢(0.286) Lisine (g5 i

Bgye b DA (re udlill o131 e dadine sabegly el o)3Y) alatl ggine yilie pe 580 2 (i LS5
(0-001) e J8 A (s5iase die (0.664) 45k 558 Ayl 3lsal

JE AN sie ie (0.746) &l bl oY) e el o)3Y) Akl (Qabadl pes silall) a0 sl o) .6
IS D Al ey ad) o181 adas G Al Jans g5 Ayl 3))sall A3 of gty N5 ¢(0.001) (e
cre Q8 AN (gt vie Uginn (U 53l s 5800 LS Lay (gine 5ot bl sl o) e S
.(0.001)

asce bugll ((Z-Test = 3.229842579; P-Value = 0.0012385395193) :(Sobel) sl milss .7
«(Beltran—-Martin et al, 2008) ae iy cdallall duhall Ayl (mydll daa il B Laag ¢(B8atiag
(2018 «olaully 35554) 5
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L) gl Aigyag ladl o)) Al Liluas) I Aol aglis AT aagy rde il el 59 G jlad) 2/3
DA daaly o)) e
1Y)l lelall el 31 oL (Canonical Analysis) Sl Lals V) Jilad aladid 25 (oasdll 1aa 5Lasy
(9) dsaadl 3 rnse 58 LS ¢ Aralad) glol o Gyl 3lsall Aigyes Jlall

Sy Aaals ool o Ayl 3)lsall 335505 Jladl oo adad el el 590 HLas) &30 1(9) Jsas

2]l Jalas LY Jalee sl | el | et e
(R2 Canonical) (R Canonical) el skl | (Canonical) Hapasly Aifudl i
0.719 0.848 0.628 0.741 Jeldl) caya gl
Eigen value (D-F) apall calayo 0.589 0.695 Gazal) (il
2.563 12 0.701 0.827 sl L) ol
Sig” (F) (F) 0.491 0.579 RALEEA| 21N
0.000 7.903 o 0.617 0.727 Oalelall AS)L5 | )
e pdal) cplil) A R 0.580 0.684 OaSail)
%71.9 Adisal) ol paial) s 0.442 0.522 21N apis
Aol 0.700 0.825 Lalal] 4 yal
%39.5 e pdal) cplil) A 0.713 0.841 d.ud;\ alels dgye
il il 0.538 0.634 oY) Agye | ylsall
08 | e okl A 0.788 0.929 Llaadl slall | Ay
A glaall 0.665 0.784 dada ) A5 54l

S (2025) ¢ Shany) dalaill il ¢ g liald) dlac] e )
Dbl (ayd ¢ Grarad) Caparl (Jelall Cadagll) el 212V il delss ol 530 a5ag (9) Jsaadl mili oyl
e L Ay edpailaill L3 pall) Agpall 3yl gall A5y (2153 apss ¢ aall ¢ plalall 3850 ¢ Silally LIS ¢ ada )
O Al 4,500 A o s 3 Ol Lala elol o (Autadisl) D pal) cdplead) 3laadl A3y ye ¢ ysal) Aig e canl)
A o et LS O Al e 8 i) e (%71.9) dimas Lo s a8 28l) 3l A pag el 1Y) akis
ot «Ganall Gyl (Jelall Cadall) Jad) o181 akis cp Bpaglill a0 AL olat My Anala £13] (e Byusiall il
g ya cAyalarl) A3 pall) Ayl 3lsall Bigpas (18] anii ¢ cpSail ¢ lalal) 485U ¢ Jalsally UK ¢ adasll Hludl
LUV Jaead iV ane cazly a8 ((%39.5) cualy (duada sl Agyall cAleall slaadl 435 pe ¢ sl A3y pe cJuall Cilelus
IS0 aoil) Anpy iy g el aa€ Lleall 5Ll 4355l (0.929) 5 (A 2aZ 1Y) il (0.522) o Lo Kol
il yaiial Lelall o Ll aid sy LS Ui Gaala ool e Ayl ylgall Aigpas all 11 alai Cilyiia (e ke
S ABDle Sy Lo shs cdplendl 5Ll Z355a0 (0.788) 5 615Y) il (0.442) G dppiall 3ylsall Aigpe5 Mad) 6 13Y) alis
Lol sV Jelae iy a5 o(Dliin daals o of) il pniall jia 8 Adl) a))sall Aigyay Jladl oldY1 adas cilyuiia (o e
aiad Lo of 32y 1385 (0.719) (R? Canonical) Slial) apatll Jules &1l LS ¢(0.848) (R Canonical) ;L)
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LIS ¢ adasll Ll s ¢ Genad) ol (Jeldll Cadagill) dad) o 1aY) dail Lle s Lol 1,50 il o S5y 10
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3520 Sl el adan cilaylan o () @I gmyy Sl drala ol o (Ratala gl A3 pal) cdlaad) 3Ll &30 ¢ 55aY)
Ly (B aaial) il e G (e s daals oS il clgde punil) o) ae iy cdpplill 3)sall A e dpai
Lapall aaly) e = Glial) g OUal gan s — 1ydai duhall edgd duyl) cilele ) aal dagill oda Jidis Lglee
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claalall dlal) o181 e Zypid) 3lsall Aigyag Jlall
IS
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Gl 385 Sags ol Gy Ayl ylsall A5 pe ol 0ysn (s ¢ (Madl oo akis cilsjladd aladl GGyl
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il gl alge elal G Saall e atiy e lilSas Jilsa allay Guldis ang -
Asalally el agihlise Jashads 3 Galalal) 455l plaa -
colalal) (Rl Sl A8 g (Gl mg Jerll s —
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Abstract:

This paper introduce an empirical study in the knowledge discovering of using data mi
techniques, the study aimed to discover patterns that can affect in academic performance in the Fa
of Science and Technology from 2007 to 2009 to obtain knowledge of the most important factors
can affect in a performance to support decision making . The study reached that there is a rang
patterns that can affect in academic performance, among these patterns (gender, number of fa
members, mother educational level and the percentage obtained by the student in the suda
certificate, address). We use Data mining as the most appropriate techniques to analyze such huge
and it has intelligent algorithms that can be used in decision making. The study used Classifici

through decision trees technique of ID3, j48 algorithms which were applied through the WI
application.
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@relation data

@attributeGENDER(M,F)

@attribute GRADE (70,...,80)

@attribute S-GRADE(EXCELLENT,V.GO0D.GOOD,PASS
@attribute ML.EDU(0,1,2,3,4)

@attribute ADDRESS (TOWN,VILLAGE)

@attribute NO.OF,FAMILY (SMALL,MID,CAPITAL)

@data
F,80.7 EXCELLANT,1, TOWN, SMALL
M,75.3,V.G00D,0, VILLAGE,CAPITAL
F,77.9,V.G00D, 3, TOWN ,MID
F,81.3,V.GO0D, 3, TOWN ,MID
F,77.9,V.G0O0D, 2, TOWN MID

75.9. V. G000 2 VT LAGE MID

@relation data

@attributeGENDER(M,F)

@attribute GRADE (70,....,80)

@attribute S-GRADE(EXCELLENT,V.GOOD.GOOD,PASS)
@attribute ML.EDU(0,1,2,3,4)

@attribute ADDRESS (TOWN,VILLAGE)

@attribute NO.OF.FAMILY (SMALL,MID,CAPITAL)

7,1, TOWN, SWALL, 77

3,0, VILLAGE, CAPITAL,7?
9,3, TOWN,MID, 77

3,3, TOWN,MID,7?

9,2, TOWN MID, 77

a3

VTLLACE MTD 373

@
F
M,
F
F
F

ol LS i) il qu i) il AefA8 Anai lsddl aladin) a3

=== Classifier model (full training set) ===

Time taken to build model: 0.03 seconds

=== Evaluation on training set ===

== Summary ===

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absolute error

Root relative squared error

Total Number of Instances

=== Detailed Accuracy By Class ===

1344 92.0548 %

116 7.9452 %
0.8346

0.0626

0.1759

25.1847 %

49.957 %

1460

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

0.778  0.028
0.948 0.003
0.975 0.162
1 0 1

Weighted Avg.  0.921 0.114
=== Confusion Matrix ===

a b ¢ d <—-— classified as

0.778  0.839 0.957 Good
0.965 0.948 0.957 0.999 Pass
0.919 0.975 0.946 0.967 V.Good
1 1 1 Excellent
0.92 0.921 0.918 0.967
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302 4 82 0| a=Good
6110 0 0| b=Pass
24 0930 0] c=V.Good
0 0 0 2] d=Excellent
DAY LEAY) clily il el
Time taken to build model: (.02 seconds

=== Stratified cross—validation ===

=== Summary ===

Correctly Classified Instances 1221 83.6301 %
Incorrectly Classified Instances 239 16.3699 %
Kappa statistic 0.6534

Mean absolute error 0.0975

Root mean squared error 0.2445

Relative absolute error 39.2325 %

Root relative squared error 69.4181 %

Total Number of Instances 1460

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.624  0.079 0.74 0.624  0.677 0.889 Good
0.724  0.011 0.848 0.724  0.781 0.967 Pass
0.938  0.275 0.866 0.938 0.9 0.922 V.Good
0 0 0 0 0 0.998 Excellent
Weighted Avg. 0.836  0.201 0.83 0.836 0.83 0.917
=== Confusion Matrix ===
a b ¢ d <—— classified as
242 11 135 0| a= Good
30 84 2 0| b=Pass
55 4895 0] c=V.Good
0 0 2 0] d=Excellent
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Abstract:

The study aimed to investigate the collective impact of Profession Protect Rules and Profession
Ethics Foundations on delivered Service Quality in the Ministry of Infrastructure and Urban
Development in The Northern State . The problem of the study focuses on decrease of delivered
Service Quality in the ministry which may refer to absence of collective impact for Profession
Protect Rules and Profession Ethics Foundations. Five hypotheses were developed and a
guestionnaire was designed. After data collection from the respondents and analysis, the study
reached up to a significant collective impact of Profession Protect Rules and Profession Ethics
Foundations on delivered Service Quality with a canonical determination coefficient of (0.793). The
study recommended strengthen aspects of Profession Protect Rules & Profession Ethics
Foundations and processing deficiencies that surround in the surveyed ministry.

Key words: Profession Protect Rules; Profession Ethics Foundations; Service Quality; Ministry of
Infrastructure and Urban Development in The Northern State.
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Mgt Lad el GBasliig ol Gulie il (e SBI 5 L5 S dalea .5
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3035 «(0.70) o ST adly Yosha o6& 4l bl 4] i 3 ¢lall 2Ly S Jalea Sliel & SLaaYY aLall Jaf
((3) Jsaad)  rmmse LSy dnainas il o A il cibael slaall gaen b i) LERY) Gl o)
bl Jalaa 3(3) Jo>

(Alpha) il Jalas Ghlall dae 224) el
0.762 5 Cada il Ay o )
0.735 5 i) Al gpundl el Yoo 2l
0.857 10 Alea¥! ulial
0.753 7 Gl S Ll Al 3l
0733 ! 5 fatial) Fardl 335a
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0.825 12 leay! ulial
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o e alaeVl LY ehal a dete Go radall WY gl am il 13 Lads (bl dagla e Capell
t SV (42,72) On bysans aiill 05S5 of Lajiii Legd gl adl) ofs el melaliil) D Ualae
iigal) Alaa 2ol e bl el ajsdll L1
pde (e okiall 138 ()5Shs (Al lea ac ) yuiie Ganta UL Jlaia¥) il jloal w0l s (4) dsaadl e
@l ((+2,72) Jsil dihia Gan Ll ) (Kurtosis) whaliil) Jaleas «(Skewness) o)) Jalee il 5y ccl)e
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Agall dilaa soh pitia Gada Aladial) gl L) @il (4) Jsea

Std. Error of Std. Error of
Variable min max skew Skew kurtosis Kurtosis
PPR1 1 5 -0.840 +0.163 -0.039 +0.324
PPR2 1 5 -0.695 +0.163 -0.415 +0.324
PPR3 1 5 -0.692 +0.163 -0.449 +0.324
PPR4 1 5 -0.691 +0.163 -0.519 +0.324
PPR5 1 5 -0.791 +0.163 -0.238 +0.324
PPR6 1 5 -0.616 +0.163 -0.609 +0.324
PPR7 1 5 -0.637 +0.163 -0.401 +0.324
PPRS 1 5 -0.785 +0.163 -0.180 +0.324
PPR9 1 5 -1.007 +0.163 +0.781 +0.324
PPR10 1 5 -0.652 +0.163 -0.408 +0.324

iy 2025 ¢ Slasy) Jibaill bl g (SPSS 26) galin cilayia (e Gl dlae) (a1 jnadl)

gl LB HIS) juide Gl ) aisil) 2
“hle Arsas (e 05S g M5 Aigal) ST SIS, ikt e Sl sl @ A1 8 (5) dsaad) o
a5 bl o gl ¢(+2,72) Jsal) ddlaie i el ) (Kurtosis) wdalial) Julea s «(Skewness) ¢l Jalea ol
Maolaie) (Kay Ml ¢ agaall ay) il

Ll LB il e ads i) gl 81 @il 1(5) Jssa

Std. Error of Std. Error of
Variable min max skew kurtosis
Skew Kurtosis
PEF1 1 5 -0.941 +0.163 +0.400 +0.324
PEF2 1 5 -0.751 +0.163 -0.202 +0.324
PEF3 1 5 -0.752 +0.163 -0.210 +0.324
PEF4 1 5 -0.784 +0.163 -0.204 +0.324
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PEF5 1 5 -0.823 +0.163 -0.051 +0.324
PEF6 1 5 -0.860 +0.163 +0.208 +0.324
PEF7 1 5 -1.022 +0.163 +0.500 +0.324

Sl 2025 ¢ Slany) Jilaill il Gy (SPSS 26) zaliy cilajie (e Eaalil slae) (e 1 juadl
tAadial) Laddl) Baga e clibed andal) ayjgdll L3
GBI e i) 138 (005 Aadial) Aadill Saga e (e cililll sV apygill Ladl S i (6) Jsasll (s
(+2,-2) Ul Aihaie g el ) (Kurtosis) mhalisll Jaleasy (Skewness) olsV) dales g3l ity )lie e
Maolie) Sy by ¢ oaplall aysill wi clild) of
Latial) Lasdl) Baga e ads Alial) ajsil) JLd) @il (6) Joss

Std. Error of Std. Error of
Variable min max skew Skew kurtosis Kurtosis
DQSI1 1 5 -0.594 +0.163 -0.566 +0.324
DQS2 1 5 -0.710 +0.163 -0.241 +0.324
DQS3 1 5 -0.593 +0.163 -0.374 +0.324
DQS4 1 5 -0.814 +0.163 +0.087 +0.324
DQS5 1 5 -0.793 +0.163 -0.095 +0.324
DQS6 1 5 -0.581 +0.163 -0.581 +0.324
DQS7 1 5 -0.705 +0.163 +0.062 +0.324
DQS8 1 5 -0.825 +0.163 -0.087 +0.324
DQS9 1 5 -0.803 +0.163 -0.208 +0.324
DQS10 1 5 -0.753 +0.163 -0.084 +0.324
DQS11 1 5 -0.792 +0.163 -0.088 +0.324
DQS12 1 5 -0.515 +0.163 -0.834 +0.324

iy 2025 ¢ Slasy) Jibaill bl iy (SPSS 26) galin cilayia (e Gl dlae) (a2 jnadl)
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osled) Ll o Syl 7605 (0.40) oy Rasia Sll) (355 of 48 Ly e Bl 2l Ll bl
ooilly Q) iy ¢(0.70) (ro ST Leiad (3585 ol Rl pmm A0S L) LESEN) Lol el L
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rligal) Llas a0 gh il ALESILY) lalad) Qs .1
il o) A 2 BLESILY) alall Julasl) . 1/1
LeasS) Aysina dadll 038 (f5 ¢(0.793) Gad Jaws 28 Jpihe s ALY Lasly Aiadl pas o ) (7) dsoad) gl i
@iy Jlas) sa (Bartletts) jlaal Wl . Jumdl (S mosal) aalgl) (e 358 <l LS o 1-0) Adsial) (20 o o
((0.05) Lsinall (55 tie (ggina SLEAY) b s Bassll Ashias A SUaliY) dsiias o

dulbiw 230 4iall aaa (Kaiser—Meyer—Olkin Measure of Sampling Adequacy) il :(7) Jgsa

b gil)
Kaiser—Meyer—Olkin Measure of Sampling Adequacy 0.793
Approx. Chi-Square 244.609
Bartlett’s Test of Sphericity df 10
Sig. 0.000

Sy 2025 ¢ Alasy) Jalaill bl Eéj (SPSS 26) gabin cilajia (o Gald) slae) (0 1 juadl)
Sle alae ¥l ayg ¢ AU bl Aad (e (%51.468) uis L& Y Agia ad ) 5035 (8) sl Ham cplall o8 o LS
Aggina Gl G LY Qe ddpa (il IS aape IS Agiea
ik ) Asbgun 03 Sl puadall ¢tiilly Galgall S3saall o) £(8) Jgin

Initial Eigen Values Extraction Sums of Squared Loadings
Component Total % of Cumulative Total % of Cumulative
Variance % Variance %
1 2.573 | 51.468 51.468
2 0.758 | 15.160 66.628
3 0.640 | 12.805 79.434 2.573 51.468 51.468
4 0.555 | 11.094 90.528
5 0.474 9.472 100.000

iy 2025 ¢ Slasy) Jiaill bl iy (SPSS 26) gmalin cilajia (o Gl dlae) (a1 jnadl)
+(9) dsaadl (& LS alll jualiall (5855 Lelisai o 508 sull Adsiian ()58 dalsally bl adlatinl ey
il gil) Ay 2 il ALESELY) Aalad) Jdadl) @il 1(9) Jsaa

Test PPR1 PPR2 PPR3 PPR4 PPRj5
Communalities 0.524 0.568 0.516 0.528 0.437
Extracted 0.724 0.754 0.718 0.727 0.661

iy 2025 ¢ Slasy) Jibaill il g (SPSS 26) galin cilayia (o Gl slae) (e 1 jnadl)
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2025 29 (alad) Oagmally Alladl) AN slly A yand) Lpaiilly Aatl) ) 319 (b Aasiall

rdyigall Adgpanall aa ALESIAY) Lalad) Julail).2/1
Asine b Aaiill s3a ofs ¢(0.804) dad Jaus 288 Jsite s UGS LAl Zadl aaa of ) (11) Joand) il i
il sa (Bartletts) [laal Ll . Juzmdl S cemoall aalgll (e A cilS Ll ¢(1-0) Adsiad) (520 ana o L35S0
(0-05) Fuginall (s5inn die (gsine JLEAY) Gl Jllg Bangll Aghian & UL A ghias of ClBY

Llgsmall 23 Linl) aaa (Kaiser-Meyer-Olkin Measure of Sampling Adequacy) jLaal :(11) Jgsa

-

Ligd

Kaiser—Meyer—Olkin Measure of Sampling Adequacy 0.804
Approx. Chi-Square 201.686
Bartlett’s Test of Sphericity df 10
Sig. 0.000

Slany 2025 ¢ Slasy) Jibaill il g (SPSS 26) malin cilajie (o Gl slae) (e 1 jaad)
Aie V) iy ¢ JK oLl dad (e (%48.764) it il 3 Agia aid ) e (12) Jsand) e ol ad of LS
Aggine hiall Cp L) GlBle Ape gl S aye S dysine o
igal) Llgpuall 0y bl yudal) Culilly Jalgadl Baaall aal) 1(12) Jssa

Initial Eigen Values Extraction Sums of Squared Loadings
Component Total % of Cumulative Total % of Cumulative
Variance % Variance %
1 2.438 | 48.764 48.764
2 0.758 | 15.168 63.932
3 0.656 | 13.129 77.061 2.438 48.764 48.764
4 0.587 | 11.736 88.798
5 0.560 | 11.202 100.000

Slany 2025 ¢ Slasy) Jibsill it g (SPSS 26) malin cilajie o Gl dlae) (e 1 jnad)
(13) Jsaall (8 LS (ulll jualiall (45S55 el o 850l sl Adsiian 585 dalsally hlaall (adainl aays
Ligal) Adgipenal) oy clibaad AlESILN) alad) Joladl) il :(13) Jgaa

Test PPR6 PPR7 PPRS§ PPR9 PPR10
Communalities 0.570 0.531 0.477 0.374 0.486
Extracted 0.755 0.729 0.691 0.611 0.697

San 2025 ¢ Slasy) Jiaill bl g (SPSS 26) galin cilayia (e bl slae) (et jnadl)

58 B UL Rl ans of LU (14) Jsaad) il uieAigal) @A SIS il ALaSial) alall Julail) .2
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Kaiser—Meyer—Olkin Measure of Sampling Adequacy 0.787
Approx. Chi-Square 287.250
Bartlett’s Test of Sphericity df 21
Sig. 0.000

s 2025 ¢ Slany) dulail) il Gy (SPSS 26) galin Slajia (o Cald) dlae) (o i jradl
e ¥ diys ¢ SN ol e (e (%40.349) i Ll 3 Agie i Y 50 (15) Jsaadl g cpliil) 2 o LS
Agsine il G L)Y Glile Aijne gl S aije OS Aygine e
gl SLBIAT il e @bl udall (lally Jalsall Sl il :(15) Jsoa

Initial Eigen Values Extraction Sums of Squared Loadings
Component % of Cumulative % of Cumulative
Total Total
Variance % Variance %

2.824 | 40.349 40.349
0.945 | 13.498 53.847
0.807 | 11.532 65.379
0.749 | 10.706 76.085 2.824 40.349 40.349
0.650 9.290 85.374
0.587 8.391 93.766
7 0.436 6.234 100.000
Slany 2025 ¢ Slasy) Jisill bl g (SPSS 26) galin cilayie (e bl slae) G i jtadl)
(16) Jsaall 8 LS (ulill pualiall (45855 Leditad (o 508 jsnll A8 hian 585 Jalgally Clleall (il axs
Lgal) clBAT 3l psite @il ALASIAN) Lalal) Jalasl) ilis :(16) Jsan

Test PRF1 PEF2 PEF3 PEF4 PEF5 PEF6 PPR7
Communalities | 0.432 | 0.390 | 0.477 | 0.425 | 0.367 | 0.302 | 0.431
Extracted 0.657 | 0.625 | 0.691 0.652 | 0.606 | 0.550 | 0.657

Sl 2025 ¢ Slasy) Jisill it g (SPSS 26) malin cilajie o il dlae) (et jnad)
rdadiall daail) Saga yiial ALEASIAY) Lalad) Julas) .3
Do 38 Jphe s LUK AL al) pan of ) (17) sanll il el aSsil) aned (ALESIAY) alal) Jabatl) 1/3
O eanall dalgll (e Gy ulS LalS (1-0) Aulsiall (520 (paniay Aasine dad (oa dadll 022 Oy (0.780) 2ad

NN | B |W N |-
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2025 29 (Al Shaseadly Alladil) ANl Ailpant) Apakilly Agiadl) ) Bl (8 Aatiall

pila hrall Lo Jgana cuaal) ae

sine HLEAY) (b Ul asgll Aighiae & cllals)Y) ddgdias of liY las) s (Bartletts) loal Lol . Juadl
-(0.05) Ausindl (s5inn 2ic
1S53l 2 Lall aaa (Kaiser—-Meyer—Olkin Measure of Sampling Adequacy) i) :(17) Jsas

Kaiser—-Meyer—Olkin Measure of Sampling Adequacy 0.780
Approx. Chi-Square 249.814
Bartlett’s Test of Sphericity df 21
Sig. 0.000

Slany 2025 ¢ Slasy) Jabaill il g (SPSS 26) malin cilayie (o Gl dlae) (e 1 jnadl)
Alaie ¥ s ¢ SN ol e e (%38.511) uaiii Wil 3 Algia i Y 50 (18) Jsaadl i cpliil) o o LS
Agsina il G LaliyY) e djna il K aape S dpgine e
Lasial) Lasil) 5agn B o) aa) bl yuudal) (liilly Jalgall Sisaal) adil) :(18) Jsan

Initial Eigen Values Extraction Sums of Squared Loadings
Component % of Cumulative % of Cumulative
Total Total
Variance % Variance %

2.696 | 38.511 38.511
0.926 13.228 51.739
0.872 12.464 64.203
0.723 10.323 74.526 2.696 38.511 38.511
0.692 9.889 84.416
0.612 8.742 93.158
7 0.479 6.842 100.000
Slany 2025 ¢ Slasy) Jisill bl g (SPSS 26) galin cilayie (e bl lae) (et jadl)
(19) Jsaall (8 LS (ulll jualiall (45S55 el o 8)0l8 jsmill Adshinn (5585 Jalsally hlaall (adadinl aays
Ladiall dadddl Baga (B 2Saal) aay il ALESIAN) Lalad) Jaladl) milid 1(19) Jsan

Test DQS1 DQS2 DQS3 DQS4 DQS5 DQS6 DQS7
Communalities | 0.430 0.439 0.341 0.371 0.373 0.370 0.372
Extracted 0.656 0.663 0.584 0.609 0.611 0.608 0.610

Sl 2025 ¢ Slasy) Jisill bl g (SPSS 26) malin cilajie o il dlae) (et jnad)
:AByUaal) 2 ALESILY) Lalad) el .2/3
Agine b Aadll s2a ofs ¢(0.708) e Jaus 28 Jpia ga TSI Laal dual) ana of () (20) dsaal) @il i
Jlial sa (Bartletts) los) Lol L Juadl (S miiall aalgll (e g culS WS o(1-0) ddsiall (520 (e o L3S
(0-05) Asinal) s5ina die (gina HLEAY) G ULy angl) A ghian & Gl dgiian of @lEY

NN | B~ |W|N |~
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2025 29 (alad) Oagmally Alladl) AN slly A yand) Lpaiilly Aatl) ) 319 (b Aasiall i

o A4laal) 33 Lind) aaa (Kaiser—-Meyer—Olkin Measure of Sampling Adequacy) jLidl :(20) Jsia
Latial) dasil) 3asa

Kaiser—Meyer—Olkin Measure of Sampling Adequacy 0.708
Approx. Chi-Square 147.152
Bartlett’s Test of Sphericity df 10
Sig. 0.000

Slany 2025 ¢ Slasy) Jabaill il g (SPSS 26) malin cilayie (o Gl dlae) (e 1 jnadl)
e ¥ dis ¢ S ol dad (e (%42.562) i Ll 3 e i Y 50 (21) Jsaadl g cplil) 2 o LS
Ay sime Gl G Ll Gl Apre (apd S gaje IS dysie o
dasial) dasil) Baga (8 AbUaall 2 ULt jeadall Cpbiilly Jalgall Siaaall 2l :(21) J2a

Initial Eigen Values Extraction Sums of Squared Loadings
Component Total % of Cumulative Total % of Cumulative
Variance % Variance %
1 2.128 | 42.562 42.562
2 0.758 | 19.465 62.028
3 0.656 | 15.060 77.088 2.128 42.562 42.562
4 0.587 | 11.696 88.787
5 0.560 | 11.216 100.000

Sy 2025 ¢ Slasy) Jibaill gibil g (SPSS 26) galin cilajia (e Gl dlae) (a1 jnadl)
+(22) Jsaall (8 LS (uldll jualiall (4505 el o 8)0l8 jsmll Qb sdian (585 Jalsally hlaall (adadind aays
datiall daddl) Baga (8 AGlaal) aay il ALESIY) Lalad) Jlatl) ilii 1(22) Jgan

Test DQS8 DQS9 DQS10 DQS11 DQS12
Communalities 0.476 0.462 0.489 0.444 0.257
Extracted 0.690 0.680 0.699 0.666 0.507

Sany 2025 ¢ Slasy) Jiaill il g (SPSS 26) malin cilajia o Gl dlae) (e 1 jnadl)
:alilll (CFA) (Confirmatory Factor Analysis) gassill aladl Judadl) .o
o) 138 Zaglal Cialdl agd pe (Bus i Genlie cul€ 1Y) Lo LAY asladiul S Jelsall Jdad JS3 e SISE 2
@S5l Lalad)l Jdail) Cangys (2015 calsl) (Structural Equation Modeling) dsbull dlabeal) dadai aladinl (8
GelSI puariall Ay sanill 3 il o3g] Aabiaall ol Sl dayn aaats pariall (elie (36 N 2l B jlue Jiai)
slaial s e e Gl ey Lale USye JS8 35l (e de sane CiilS 13 L dijpee o aeliy XS canld oyl
o Ao gane (LY daad Ajee ) Jidatl) 13a Caagy 1385 (2024 ¢ aldl) ) Jalsall 5 clyriall e J81 a2l
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2025 29 (alad) Oagmally Alladl) AN slly A yand) Lpaiilly Aatl) ) 319 (b Aasiall i

gasaill A lgnad & Al Gl G ) QB Jea (g bl paas A ae by & (e gl 23 Al Clpaiall
t ) e Cald) (K eakll Lelall sl Cgluf alasin) DA ey @l e s ao)lidly 45y 3yl
Al Gy e i U0 G3ley Lagh Aadiiosal) ¢ LafiiaV) A cilind Sacall (e Slad el dayn old .1
alatiuly (CFA) assll Lebell Jidatl) ehaly Caaldl ol Cum cduhall (uplie dlaiaes cld daja LY
48 ghadly Jilaill b Ada)all clpaiall el A8 gheae cpy Bl (a8l g i 5 ((AMOS 24) zaliy
oab) sl s sae 20a3 (ol Allladll 038 3aga o L aSall (S il pie Bac 00 z3sall) U8 (ge duia i)
1(23) Jsaall dnimge & LS clilall (i sl &3 gail)
g A9 Alaall ciydise 1(23) Josn

55liedl) il A siall ol gl 55liedl) il Ayl adl gl
<0.90 0 tol RFI <2 <5 CMIN/DF
<0.90 0 tol IFI <0.06 0.06 to 0.1 RMR
<0.90 0 tol TLI <0.90 0 tol GFI
<0.90 0 tol CFI <0.80 0 tol AGFI
<0.06 0.06 to 0.08 | RMSEA <0.90 0 tol NFI

(2024 ccanall o) 5 (2024 ¢ 2 ludly ssladl) (Kim et al, 2015) @ jaadl
Oe e JS Gl Al hleall (e S G daeadl) Jaras ol GlBle apaaty clguiag iy Auhall zagas jlaal .2
lelid) e chlall dleall Jpaaill cOllea of (Hair ef @/, 2010) godash Cam duejill salads 2D il
ey (Lo Aol Jali V) el o LS o(0.4)] dyslse I8V e 5 e ST 0685 o A L daalall

JSI(CFA) a5l lalall Jbatll il (mpms (b Lty ¢(0.2) (e a5 of &Y Glamil) Lezanss (ulial)
DD Al Gl jiie (e ki
gl dglen 306 e e clilll (CFA) gassll aladl Jolal) .1
28 il il ol ¢(2) Sl e Al Aglea el e e il (CFA) oSl Jlalall dalail) il i
L s ¢(0-40) cro ST aniil) iy (0.2) cro ST cpandll o Bl V) dalea 0585 o Jajads iy Al e ol sy
Lgadl Llaa 20068 piiial ASugl) 7 dgalll £(2) JS sl ulaad Gillas z3saill ()5S

EWZ2EY=0"022
CEl=0"2ee
Ari=0"age
IEl=0"3eL
KEI=0"833
HEI=0"348
YCEI=0"334
CElI=0"a2d
ENE=0"048
CWIM\DE=1"2352
b=0"045

Di=3
CINIM=RR 188
Woas] i 2nusurgii:

Sl 2025 ¢ Slasy) Jiail) bl g (AMOS 24) maliy cilajie (o Gl dlae) (e 1 jnad)
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2025 29 (Al Shaseadly Alladil) ANl Ailpant) Apakilly Agiadl) ) Bl (8 Aatiall

pila hrall Lo Jgana cuaal) ae

1digal) GLBMAT 3ilS) bt pads clibyll (CFA) sassill alad) Julail) .2
2l ol (3) JSall G Lgad) laa clDIAT 1S pxie Gann @bl (CFA) gaSsill Lalad) Jilaill il s
«(0.40) o0 S il a5 (0.2) o ST pandl) (o Jala V) Qe 0585 o Jajiis iy i o o 38 bl
dgal) @A HlS) pada S C-\JA.\S‘ :(3 )
Model Fit Summary:
CMIN=35.542
Dif=14
P=0.001
CMIN/DF=2.539
RMR=0.059
GFI=0.859
AGFI=0918
MNFI=0.878
RFI=0.817
IFI=0.922
TLI=0.881

CFI=0.920
RMSEA=0.083

Sl 2025 ¢ Slasy) Jiail) zibul g (AMOS 24) maliy cilajie (o Gl dlae) (e 1 jaadl)
rdatiall dadil) Baga yita (e cililull (CFA) sassil alal) Jatl) .3
3 Jalall =3t b o(4) JSE e dediall deadl) Basa ke (paua lilall (CFA) a5l ‘;JAhd\ Jalatl il i
s (ras (0-40) cre ST aaill ady ¢(0.2) cro S ] cp BV Jalae 0585 ¢ il lly Algiie o oy
sl ulaad Bilbae z3seill ()68
datial) Laxil) Baga il Sl zigalll 1(4) S
(e ~
(e2) DQS2

55
Model Fit Summary: (=2 DQS3
Drass o184 -l. DQs4 m‘ — @
g;nt:i&u:ﬁz.zsu - DQS5 E’

RMR=0.070

GFI=0.919 (e8] DQSE Laa

AGFI=0.881 -

NFI=0.807 (D DQS7 1.02
RFI=0.759 53

IFI=0.881

TLI=0.849 <, D

CFI=0.878

RMSEA=0.076 @ DQSQ

s 2025 ¢ Slany) Jalail) gitis) T, (AMOS 24) el Slayia o Salll dlae) e i jradll

rdal) cfpiial Auag) Jidadl
Y LY il e il Lo e alaie Y @llds cubiall ol laal e Uiy il judiy Ciay Jal e
e alaie V) 2t a8y ) a1y g gal) Lylamall CalalaiVls Aigysall Apluall Bl V) aladinl o3 a8, Al
0155 e ) Amidia LYy diulady) sad dgatie (S Aaiipall cililaY) s o(Likert, R., 1961) owleall (ulial
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2025 29 (alad) Oagmally Alladl) AN slly A yand) Lpaiilly Aatl) ) 319 (b Aasiall i

Cro Led AL clidlly il @il b (24) Jsaall gy bl chlie doa bl DY) sas deatia Leilla)
VA gal) Cilaga s A g3 sall dpluad) Ll o)
ABdgall cilayd :(24) Joan

el 53l o gidll
- 4ad) gal) Ay
Al o Al (e
36.00 e Jil 20.00 1.80 (e J8 1.00 Taa AL
52.00 ¢ Js 36.00 2.60 Jl 1.80 4Ll
68.00 (pe Jdl 52.00 3.40 e J3 2.60 L gie
84.00 e Jil 68.00 4.20 e S8 3.40 SIS
100.00 84.00 5.00 4.20 Jaa 508

(91 <2019 ) 1 jaad
gl laa 208 e Ul gl Judasl)
les 200 e b sy cale alagd olat) Ja 38 nial) 1 ol s ¢(25) Jsaa ann Alilail) i) i
Gsisall bl CalyatVs ¢(3.91) Gaisall olasall s gl 1S5 ((%78.2) caaly ale JSi Aplayl 36 Jaus digal
P YIS i) ()& cpaadll ads s ¢(0.704)
JED P RCANI |
il @lone Glyaily sloa oy (% 78.8) il s Aaaals 2l 138 Alay) o e Bda gl Al bl @il
e cuar s ((PPRI) sleadl (& el 138 Gl caees ) clyladl ST o LS ¢ I e (0.764) 5 ¢(3.94)
S8 s (%82.4) Fumil) Lginaal cuilS 288 o cpiilly Cprastigall e o USY) Cala i Al Gl o 3))350) ayad)
Apudin (ailly (b Cpailly rigal) e i aaeg 3)s) ail) (o cuas Al ((PPR4) 3)lall o4 dulag) i)
(76.8) iady Ay dpeal il 28 (ALl laradall iy
sAaigal) Algsusall .2
s Laiiss ((%77.4) Gl dpaaY) i€ 28 a2l 13 Jon olagl 4ng 58 4l o Ddea gl Abdanl milull s
((PPRO) 5)Lall & a2l 1ia dla) cise s ll cuhlaall 5T o L (Ll (0.741) 5 ¢(3-87) ads olme ilyaily
(%80) Al Lgipaal cailS 288 o o guall sdigh Gulaall (538 85050 Digall ac sty 535l a5ib) e cuas Al
[ S parigall e digal) A gpasal) Jand SLaBly sl a3k e cuai Al ((PPR7) 3)lall dulayl W8I s
(%75-8) Ay Lpaa] ilass 288 (agaall cusrigh) Calaall (5] adinally Jaasall Liisal

Ll Llaa 2o g piita lilad agl) Judadl) gilis :(25) Jgan

Qi | el | Gl L) AR . ) 33l
)4 . = 51 34y Sy | e | 38y el
ey Al &bl Ogsall Bady Bady
1 %82.4 | 0.932 4.12 1 14 37 77 84 PPR1
3 %78.4 | 1.069 3.92 4 22 46 66 85 PPR2
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WD 005 29 ! sl Al S e el A 0 5 (O e
4 %77.8 | 1.098 3.89 5 24 45 65 84 PPR3
5 %76.8 | 1.147 3.84 7 28 41 65 82 PPR4
2 %78.6 | 1.082 3.93 5 23 39 71 85 PPR5

JN | %78.8 | 0.762 3.94 Cads i) Al
2 %78 1.019 3.90 1 28 38 82 74 PPR6
5 %75.8 | 1.104 3.79 7 24 49 71 72 PPR7
4 %76.2 | 1.136 3.81 10 23 40 77 73 PPRS8
1 %80 0.989 4.00 6 12 37 90 78 PPR9
3 %77.4 | 1.057 3.87 4 24 45 75 75 PPR10

S| %77.4 | 0.741 3.87 gl Al gusal

JN | %78.2 | 0.704 3.91 Ligall Lles 2c )@

Sl 2025 ¢ Slany) Jilatll il Gy (SPSS 26) zaliy cilasia (o Gaalil slae) (se 1 juadl

gl BT JHS) pida il Aagl Juadl) Lo
il wlime Cibails (s Taugs ((%77.6) il At Lpaals il 138 dlay) o o ddoa gl Allasll il i
Crai Ally ((PEF6) bl b ysiall 1 dplay) cree s 3 clylall 38T of LS ¢ il e (0.682) 5 ¢(3.88)
YL 4l s 8 il cadinall (o3 Ly clndigl) dige CLDIAY L) fabually il Guiieall 5ia) e
chlall J& 0l ¢(%79.2) dysill Lginaal i€ ai o(Lualle s Llae L) 4aS5 Al lSa (e 33at5 cazad Sl
0dA) S5 daee Sl cpadia JS g Apnatigl) [paY) (8 udigall Cipeal) o coa il o(PEF4) 3lall o dlay
(%75.8) il A Apaal s 38 (laje ) cpadidl) mllad) colimil liel ()50 e

Aigall CLBA] IS, pide il gl Jalail) gilii (26) Jga>

@l f Ll | Glasy) Ll | Gy Y| vee | sy dlgl S

Laa¥l | Al | ol | )l Ay Ay
3 %78.2 | 1.056 3.91 6 16 38 86 75 PEF1
2 %79 1.019 3.95 3 21 40 79 80 PEF2
6 %75.8 | 1.132 3.79 10 22 44 75 72 PEF3
7 %75.8 | 1.140 3.79 10 25 37 80 71 PEF4
4 %78.6 | 1.035 3.93 4 23 34 85 77 PEF5
1 %79.2 | 1.017 3.96 5 16 41 81 80 PEF6
5 %76.8 | 1.110 3.84 13 15 34 93 68 PEF7

S| %77.6 | 0.682 3.88 Ll sl 3l

Sany 2025 ¢ Slasy) Jiaill bl g (SPSS 26) galin cilayia (e bl slae) (et jnadl)
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2025 29 (alad) Oagmally Alladl) AN slly A yand) Lpaiilly Aatl) ) 319 (b Aasiall i

rdadial) Lardl) Baga ystie el sl Julaill.z

olad) s 28 Gaalaill amse Bylioll 3 Aediall daddll Basn ke ol ety ¢(27) i e Alilail) ilial) i

hall L)l 1S5 ((%76.4) caaly ale I8 Lplag) 3e1)8 Jaas Gadiall deandl) 535a sutie ol oy cale alay)

t VIS ) 5<5 aall) Gty Lads (0.637) (yisal) plinall Cibaily (3.82) sisall

sl L1

il leme Cibaily s Jausss ((%76.6) cualy Ayt dpaaly a2 138 Lpla) of o La gl Ll il i

e cuar s ((DQST) syl o 2=l 13 dplayl caees ) bl ST G LS Nl e (0.660) 5 (3.83)

Jabye gren DA ¢ LY goliis ailaall Jag ps (385 aglially Sl aiall Sleall cilaliafy) o Hlad) CalysY) Jady)

ol Jady) Ao s il ((DQS6) sylall o dplay) il B s «(%80.6) dysstl) Lgian] cilS i ol

Gl a3 (35 Joa SO elaly cladeill Jlaals (gyo0 S0 g5 ptial 3y cilaliadlly GhLELY) aais bl

(%74.4) il Gy dyaal

:AgUaal) 2

s Laiss ((%76.2) Gl GaaaY) cul€ 28 ol 12 Jsn ooyl 4ng o8 4l o Ldea gl Addanl bl s

Bl & el 1aa ey ciees Al @bl AT o LS ¢ Nsall e (0.718) 5 ¢(3.81) s (g)luma alyails

28 ((plhaall (sgivally i (e 2SHlls cilabiayly cladadl) Jlaal 24l 5l Joi) Ao coas Al (DQSTI)

Sl dgnl) 5yl Jast) Ao cras Ally ((DQS12) sylad) & Aala) il B8 s ¢(%77.8) sl Lginaal il

(%71.8) s Agan] Cilass 288 (il salls Jag putlly cilaladiall Gaadas 835 £ g il (3ill5 olaladal dnl) d8Une (pe
Ladiall el agn e byl Auagl) Jdadl) milid 1(27) Jsss

Qi | Al | Gl Lol | sy . L Gl
‘ Gl Y | ulase | 3)kall
Laa¥l | Al |l | 054l Ay Ak

3 %76.6 | 1.077 3.83 4 27 46 72 74 DQS1
6 %75.2 | 1.128 3.76 10 23 45 77 68 DQS2
5 %75.4 | 1.069 3.77 24 51 77 65 DQS3
2 %77.4 | 1.057 3.87 19 42 84 71 DQS4
4
7
1

%76.2 | 1.108 3.81 23 39 83 69 DQS5
%74.4 | 1.089 3.72 35 37 87 59 DQS6
%80.6 | 0.910 4.03 10 47 85 79 DQS7
Jd¥) | %76.6 | 0.660 3.83 S gl

2 %77.6 | 1.077 3.88 25 33 85 74 DQSS8
4 %76.4 | 1.121 3.82 28 31 85 71 DQS9
3 %77.2 | 1.056 3.86 21 43 82 71 | DQS10
1 %77.8 | 1.051 3.89 23 37 84 74 | DQS11

|0 | O | Q| D

DN | O\ | oo | O
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il ol a3 caraall A
2025 29 (aladl gl Adladd) sl Laihyand) dsaiilly Aiail) ) 855 A Aasial) e e ’

(111-78)4a wa

5 %71.8 | 1.230 3.59 13 39 37 71 63 DQS12
S [ %76.2 | 0.718 | 3.81 dalad)
i | %76.4 | 0.637 3.82 Aediall dardl) 535a
Sl 2025 ¢ Slasy) Jilaill il G, (SPSS 26) zaliy cilasia (o Caalil slae) (50 1 juadl
tduayal) Cita G Bl clde jLad) .1
shal b emall 8 il G Al bl V) ded e Cagdoll Jal e @llg iyl bl Bali V) Jilas el &
bl e caasil 13l ¢y L) Aags o (e 43l sl aalgll o LY das sl LS el il Jlas
055 ale IS8 clilall o coluhall iy el yriall G A Canaa )y @l ol jaiall e gl cpnaall
~0.30) o Al ailS 13 Alassia Adalsy¥) AR ofs (0.30) e JA Baliy¥) Jeles dad il Alla 8 dipean
LY ADle e Cisslly (98 2019 ¢ i) (0.70) cro ST Il pV) ded Alla & 28 A8l ()55 ¢(0.70
Pearson Correlation ) sy bals)) Jubae Jalad elya) af @)yl (i snsall Y i g el ol ki
t ol LS (Jilatl 13 36 (28) Jsaal) masey «(SPSS V.26) Slasy) malind) slasiuly (Coefficient
AN Aupal) cfpitia Gu ol ) clalea il :(28) Jgaa

dasial) dasdll Sasa dgal) AT s, gal) Llaa 20|48 & prcial)
1 digal) Llaa 20|98
1 0.749** dgal) aLBIAT Hls)
1 0.699** 0.691** dasial) dasdl) Baga
** Correlation is significant at the level 0.01 level (2-tailed).

s 2025 ¢ Alas) sl kil By (SPSS 26) gali cilajia (o Caaldl i) (e 1 jaundl
1(28) Jsall e sy
(R=0.749) LLiy¥) Julas iad sl s Agal) ClBIAT 1S5 Dieal) les 2018 (s (558 (g5ine Bl 2ag .1
(0-01) e Ji AN (g5iuse 2ic
Ll Jalee e cualy Gam dasial) deaal) sagag Al Aglen 2ol (55l Taagia (g5ina b)) gy .2
(0.01) (e Ji AN (g5iuse 2ie (R=0.699)
(R=0.691) Llo,¥) Jalee dad izly i dasiall Gondl) 335a Aigal) AT IS, G 68 gsie b)) 2y .3
(0.01) (o J8 AN (sgiune 2ic
] g b Lodl il
Sl Lol V) st )l i ills slasal) st axaiuad (CIB) ¢ 6 (J5Y1) Gmg il laal
daa Bl (B Aaad) Aigal) LEAT JILS) Ao gpanyy Lgal) Aglan 20 |ghl (ggina (lay] il 2000 1Y) sl
s uand)
Pl LS cdannl) Lgal) LAl 1S5 Ll Ligall Dlea 2ol n AL el z 350 Jae o3 31 Qi LY
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56
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Regression Weights:
@ - Estimate [B)=0_707
Lagall dfan a0l B S.E.=0.107
C_R.=6_57T6
P=0_001
@ S gigall A gGaaal Model Fit:
@ CMIN/DF=16T2
RMR=0_056
GFI=0.911
R 58 AGFI=0.882
RFI=0_818
IFI=0.831

® @ @ @ €
Sl 2024 ¢ Slasy) Jidasl) il g (AMOS 24) malin clajia e Gald) slae) (e 1 juadl)

Tl Joy oase 1385 33lhaally A i) daiill e Lgmsan Ciels Ailladl) 335 cilyine of (5) S8 (e iy
(B) dad cialy G cdannd) Lgal) CLDIAT IS5 laads Lgall Dlan 20V G (o) 8 25ng5 «JsY) Gapll el
385 1385 ¢(0.001) (o JE Lygine (g5inn i Lygins Gad 25 ¢(6.576) lgiad cialy (C.R.) dayall duilly ¢(0.707)
o inr 1285 ¢(0.707) ads Ligall Llea aelgd 5l Qe (o llyy ¢ Hlusall agas olai) A1V Tilas) JIs Ll
Laas ciigall AT 1S aeas 8 5ass (70.7) 325 agan sl 8 Tigal) Llea aclsiy 5N 8 5255 (100) 3245
GlLBIAT 3G o Wiy Ligal) Alas 31681 gsina alay) il 22 1 de pai (535 Auball J5Y) Gl Jiy G
ciagll Jaa Bl (b Anpaad) Aigal

daa B (B Lgpaa Aasiall Lasdl) Baga o Lgpanly Ligal) Agles 2o (sl (ggina (ulag) S 22 1 AED Gajd)
LS clgpandy Aadiall dandl) 8a5ms Lpandy Aigal) Llen 20 o AL IS zhgad Jue o3 B Goapdll LodY suayd)
e

A Al <)z dgall) 1(6) JS

TIYY Y

Regression Weighits:
Estimate (B)=0_.723
5. E.=0.07%
C_R.=89.170

P=0_001

Model Fit:
CMIN/DF=1.610
RMR=0_044
GFI=0.941
AGFI=0.909
MNFI=0_9158
RFI=0_895
IFI=D.9&6%8
TLI=0.958
CFI=0_967
RMSEA=0_052

Man 2024 ¢ Slasl) sl il £ (AMOS 24) zalip Slajia (e Calll dlae] (e 1 jrcadll
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(B) Fa carly Cum clguaay Aadiall Aaadl) B3sny Lgunds Rigall las 01 (G (laal 5B S5mgs ¢ SE Gaill S
2S5 1385 ¢(0.001) (o 8l Aysine (s die dysine dad a5 ¢(9.170) Leiad cialy (C.R.) Al 2wy ((0.723)
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Laes cdasiall danal) 5aga (a8 8an5 (72.3) 52l agen Wl (8 Ligall dlen 2c sy A5 325 (100) 3043
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Regression Weights:
Estimate (B)=0.892; 5.E.=0.124; C_R.=7.220; P=0.001
Model Fit:

CMIN/DF=1.656; RMR=0.04%; GFI=0.961; AGFI=0.932; NFI=0.92%;
RFI=0.201; IFI=0.970;TLI=0.958; CFI=0970; RM5EA=0.054

Sl 2024 ¢ Slasy) Jaail) bl Gy (AMOS 24) maliy cilajie (e Gl dlae) (a1 jnadl)
z el Jos oapm 1385 3)liaalls A piall Aall pann Leazan Ciola Adilhaall 3aga ihine of (7) IS8 (e sy
Jae 5lsl (o3 Lepanls Aasiall 2a0all B35 ) Tigal) CLBIAT LS 0 (s DB 35a55 (B ()il IS
Lsine (S5 Mo dysine dad A5 ¢(7.220) lgiad cili (C.R.) dajal) duills ¢(0.892) (B) dad csly Cua cuadl)
igal) UDIAT IS, il Jelae o8 il ¢ lusall agas oladl Ay Lilias) Jla Ll o 2S5 1385 ¢(0.001) e 8l
95255 (89.2) 52l ages Lol (8 Aigal) AT 1S, acas 8 5asg (100) 3015 of x 1285 ¢(0.892) &L,
FS gsira alag) LU dag s e a3 cuhall B Gaydll Jis e Laas ciasiall 2andl) 335 (ot
ad) Jaa 5fsl A Lguany dasial) Aasil) a5 u.x:. Ao ddgal) Ui
b Aeadial) dasil) Baga Ao Adgal) LBIAT 3iLS) 5 digal) dplen a0 l6dl Lilan) J1a lidia L1 aagy saalll Glajdl)
3058
-(29) Jsxall WS ((Canonical Analysis) Ssliall Ll ¥ Jalas pladiul 23 (sl 138 5lady
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2]l Jalas LY Jalee il sl | Jaead ¥ axa
(R2 Canonical) (R Canonical) ul skl | (Canonical) il i) i
0.793 0.890 0.519 0.583 cada gl Al
Sig* (F) (F) 0.364 0.409 Aigal Al gyandl)
0.000 17.021 0.336 0.377 BEIES\
%79.3 e pdall cplil) A | Basa 0.416 0.467 Al 53,80
Ol yariall Ladll | 0.219 0.246 A 55,8,
%19.1 e el cplall A | dedidl) 0.474 0.532 da)yll 3380
2l il 0.378 0.425 Twalal) 335
%30.7 e cplal) A 0.532 0.598 dalad) 33850
da slaal) 0.575 0.646 Al 335310

Sany 2025 ¢ Slasy) Jisill bl g (SPSS 26) galin cilayie (e bl slae) Gt jnadl)

s (el A ganall el il i) Al Toles el Liliaa) JIs djitie 53 35ms (29) dsaa il oyl
O (%79.3) i Lo ¢y a3 i) Gpiial) aladd o 0 3 ciadiall daadl) sagn e Gapndl digall il
Ol 2l G AS i) ADal) slad i) riall (e Bpusall Cplall A of G LS el il 8 Jualadl plal
LUV Jend ¥ ame Canghi 2y ¢ i) cppiall slagd o LI A 5d5 1385 ((%19.1) sy culiid)
Dl sl Ghyariall G Aygine ABDLe S5as b 1y o el a8 (0.646) 5 ol 22K (0.246) o Lo Sibil)
L a5 el 2a8(0.575) 5 3l 22K (0.219) o b (ebadl e Lall) Joliaall (Sl Ty V) il see <oy LS caqlil)
(R Canonical) Syl Ll Jabea il 285 caalil) juiall Hia 3 cpliiaal Gopniall alal (o 0 JS ADle (uSay
sl e (0.793) 4ied Lo ) ny 1385 ¢(0.793) (R? Canonical) bl ypaaill Jales dad izl WS ¢(0.89)
o Alia o Lo bl iy e calitndd) il aladd o LSl ADMa)) (gsine 3 ill (e il il urid) 3
Ll A a8 Cum caalil) asiall laiey 5asll Jal e Laalad cpliiaal) il il ) daslae e cplal) e
G5 die Ala a5 (17.021) caaly (F) dag of Sl Jala V1 Jalaill il iy Ly (%20.7) dasbeall
Ahall bl (il Jiy Gas Laas (0 0.05) dysins

Lo yeal tASNEN Lahall e J s Apwigl dalad) ) G dpibian) AV 93 (gsine CDAS da g ualdd] ()il
4 (One Way ANOVA) ala¥) culall Jalas jLas) elya) a3 cdpigh Galall 3)3)) juitie Cosa CDAY) 128 AV
+(30) Jsall LS5yl
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Abstract:

The study aimed to identify the effect of using cooperative learning on students' achievement in the
science curriculum at the primary education stage in Argo Education Unit - Northern State, Sudan.
The experimental approach was used, as the study sample consisted of fifth-grade students at Umm
Ma'bad Primary School in Argo Education Unit, Al-Bargiq Locality. The sample amounted to 20
students who were taught using the traditional method and the cooperative learning method. The
first and second units were taught as a control group using the traditional method, and the third and
fourth units were taught using the cooperative learning method as an experimental group, with a
pre- and post-test for the two groups.

The most important results of the study are the following: It proved the existence of a statistically
significant difference between the average scores of the experimental group students before and
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after teaching in the achievement test for the third and fourth units, in favor of the post-achievement
test. It proved the existence of a statistically significant difference between the average scores of the
control group students before and after teaching in the achievement test for the first and second
units, in favor of the post-achievement test. It proved the existence of a statistically significant
difference between the average scores of the experimental and control groups students in the post-
achievement test, in favor of the post-achievement test for the experimental group. This indicates
that the difference was in favor of the experimental group that learned using the cooperative
learning method, meaning that the use of cooperative learning was effective in the academic
achievement of fifth grade primary school students in the third and fourth units (resources and
water) of the science curriculum compared to the usual method of teaching the first and second
units (diversity of living organisms and food) of the same science curriculum. The most important
recommendation of the study: That the administration of the primary stage in the Arqo
administrative unit is to generalize the use of cooperative learning in teaching the science
curriculum to make the educational process more enjoyable, exciting, and attractive to the male and
female students of that stage. Keywords: cooperative learning, academic achievement, primary
stage.
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Abstract:

The study aimed to measure the role of small projects on social development in Umm Rawaba
locality. North Kordofan. in the period from 2014-2023AD. in addition to determining the extent to
which small projects contribute to increasing and improving health services and education. The
study used the descriptive analytical approach. representing the study population. Among the
beneficiaries of microfinance services at the Ebdaa Bank in Umm Rawaba locality. whom number
was (8.000) beneficiaries- A random sample of (380) beneficiaries was selected. The questionnaire
was used as a tool for collecting information. and the data was processed and analyzed using
descriptive and analytical statistics using the statistical package for the Social Sciences (SPSS)
version 20.The study reached a set of results. the most notable of which are: the presence of a
statistically significant relationship for small projects inlocal community development in Umm
Rawaba locality.Also, small projects have a significant and positive impact. as it was found that
there is a significant direct correlation (0.46) between small projects and health and educational
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services. which is statistically significant. Small projects achieved social development in Umm
Rawaba locality through improving the level of services (health. education).It also provided job
opportunities for many sectors of the workforce in the state and the locality. and worked to
empower individuals in society. especially women. The study recommended the need to pay
attention to financing agricultural and livestock projects of a productive nature as income projects
that achieve a social impact and raise the standard of living for the community. increasing the
financing ceiling for small projects and giving them appropriate amounts with low interest. and the
need to train communities to invest and benefit from saving.

Key words: Role. Small projects, Microfinance, Social development.
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Effect of Agricultural Medium and Growth Regulator "'IBA" on
Rooting and Growth of Pomegranate (Punica granatum L.) Cuttings
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Abstract:
The experiment was conducted during the winter season of 2022\2023 at the Nursery of the
Faculty of Agricultural Sciences, University of Dongola, Elselaim, Northern State of the Sudan
(Latitude 11° — 19° N and Longitude 29° — 30° E and 227 ASL).
The objectives of the study were to investigate the effect of the type of soil media and growth
regulator Indole Butyric Acid (IBA) in basal part of medium cuttings of pomegranate (Punica
granatum L.), var. Manflouti.
The experiment design used was Domplete Randomized Design (CRD). The agricultural medium
and indole butyric acid was applied on the root system and shoot system, where the growth
regulator was applied in four concentrations (0, 2000, 4000 and 6000 part per million) and
applied three types of soils (sand, silt and mix (1 sand: 1silt)).
The study included rooting and shoot characters in intervals (45 and 90 days); appear of first leaf,
number of leaves. Fresh weight (gm), dry weight (gm), number of branches, length of root (cm),
number of roots and number of plants.
The results showed that a significant variation for soil media and IBA concentrations in every
studied character, the concentration 4000 ppm gave highly effect compared with other
concentrations, and the soil type mix was the best compared with other types. Therefore, we
recommended to fellow these treatments.

Key words: Pomegranate. IBA. Cuttings. Concentrations.
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under Northern State Conditions of the Sudan.

Introduction:
Pomegranate (Punica granatum L.), bush or small tree of the family Lythraceae. The plant may
attain 5 to 7 meters in height Pomegranates (Laurent Panoff,2022).riginated in the Himalayas and
have since been spread throughout the entire Mediterranean area. Pomegranate have been a
distinctive fruit throughout Earth's history, appearing in Egyptian and Greek Mythology
(Zalewiskch,2016).Pomegranate is one of the most economical functional crops in the world,
because of its wide adaptability to different ecological conditions and being a high profitable
crop, Pomegranate is being cultivated widely on a commercial scale in all alienated zones
(temperature, tropical and subtropical climates). The production, marketing and consuming of
pomegranate fruit is booming throughout the world (Mustafa Erkan,et al,2018). Pomegranate is
used in baking, beverages and cooking (Monica R.Loizzo,et al 2019). There is a great interest
world wide in the fruit because of its potential health promoting properties (Marco Bonesi,et
al,2019). The fruit is rich in antioxidants and has been used in many countries for the treatment of
inflammation, cancers, diabetes, hypertension, infertility and so many diseases. It is now being
utilized in medicinal as well as nutrition industries (Qamar Abbas,et al,2018).
The objectives of this study were to study the effect of indole butyric acid (IBA) growth hormone
and agricultural medium on rooting and every other morphemically properties of Pomegranate
also investigate any reaction between concentration of IBA and agricultural medium on rooting
and every other morphemically properties of Pomegranate.
Materials and Methods:
Materials:
Plant materials source and site of experiment:
Sample of cuttings of Pomegranate were obtained from Northern state of Sudan. Northern state is
located latitude (16°-22° N), longitude (20°-32°E), (AOAD, 1995). The climate of the Northern
state of the Sudan is characterized by high temperature and solar radiation in summer and is very
cold in winter. The cuttings were obtained from a tree of Pomegranate 5Syears old grown in
Elselaim area selected for this experiment. One type of semi-hard wood stem cuttings (medium
cuttings) was used, where the cuttings were made by taking the cuttings from the medium part of
the branches, with numerous buds and a diameter of about 5mm. The basal parts of the bunds
(5cm) were dipped in the prepared solution. The cuttings were inserted in a tap water before
treatment with IBA. The spacing between the cuttings in rooting media was about 5cm. As a
precaution against fungal infection, argel powder was added. The experiment was carried out
during the growing season 2022 to 2023 in the nursery of Faculty of Agricultural Sciences —
University of Dongola - Northern state of the Sudan.

Methods:
Plastic pots were filled with clean river sand, silt and mix (50% sand: 50% salt). The cuttings
were treated with IBA at four concentrations: 0, 2000, 4000 and 6000ppm. A factorial
arrangement in completely randomized design (CRD) with four replication was used to execute
the experiment.

Treatments:
Soil: S = Sand Si = Silt M = Mix (50% sand: 50%silt).
Concentrations: 1 = O (control)\ 2 = 2000 \ 3 = 3000 \ 4 = 6000 ppm. Respectively.
12 treatments combinations as follow:
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Crop Husbandry in the Nursery:
Pomegranate medium cuttings, from Salah Abdel Majed Farm, was sown during the growing
season of 2022 to 2023. Transplantation was done in the first week of December and last
paraments in February.12-pots each of 30cm in diameter were cultivated 3 plants each. The soil
treatment was sand, silt and mixture of sand and silt. Hand weeding was carried out when
required. Irrigation intervals were determined according to prevailing temperature and soil
moisture deficit. The fungicide (pure argel powder) was used to protect the crop against fungal
infection. A sample for data collection of 3 plants from each pot was used to record data on :
Appear of first leaf (21,42, and 73 days from transplanting), number of leaves per plant ; the
mean number of leaves / plants were counted (after21, 42 and 73 days from transplanting),
number of branches per plant ; the mean number of branches / Plants were counted (42 and 73
days after transplanting), fresh weight of leaf (gm) ; the mean fresh weight of leaves / plants were
counted (after 73days from transplanting, dry weight of leaves (gm) ; the mean dry weight of
leaves / plants were counted (after 73 days from transplanting, length of root (cm) ;the mean
length of roots / plants were counted (after 73 days from transplanting, number of roots ; the
mean number of roots / plants were counted (after 73 days from transplanting, number of plants ;
the mean number of plants / plants were counted (after 21, 73 days from transplanting. The data
collected were subjected to analysis of variance (ANOVA) appropriate for completely
randomized design as described by (Gomez and Gomez,1984). Then the least significant
differences (LSD) were calculated for the separation of treatment means using the same
procedure. All statistical analysis were performed using M-STAT-C computer program.
Results and Discussion:
Vegetative, Reproductive and Development of Pomegranate:
ANOVA statistical procedure and impact of soil on: Appear of leaves, number of leaves, fresh
weight and dry weight of pomegranate are presented on Tables: 1,2,3,4.

Table 2: Impact of soil on main average of: leaves emerge number of leaves, fresh weight and

dry weight of leaves (six weeks to ten weeks from planting):

Agric. Media Leaves Leaves Fresh weight | Dry weight
emerge number
Sand 2.08¢ 8.68¢ 0.78¢ 0.29¢
Silt 2.25P 13.73¢ 0.77° 0.317
Mix 2.42¢° 13.61° 0.63¢ 0.35%
C.V% 41.90
SE+ 0.27

C.V = coefficient of variation

SE=s error
Means within the same column with similar letters are not significant at (5% level), according
to Duncan's Multiple Range Test.
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Table 3: Effect of hormone on main average of emerge of leaves, number of leaves, fresh

weight and dry weight of leaves of pomegranate (six to ten weeks from planting).

Hormone conc. | Leaves emerge | Leaves number | Fresh weight Dry weight
0 2.67¢ 12.87° 0.55¢ 0.324%
2000 1.89¢ 9.784 0.72¢ 0.313%
4000 2330 12.17¢ 0.79° 0.311°¢
6000 2.1el€ 13.21¢ 0.84¢ 0.324¢
C.V% 41.90
SE+ 0.31

Mean within the same column with similar letter are not significantly different at 5% level,
according to Duncan's Multiple Range Test.
Table 4: Effect of interaction between soil and hormone on main average of emerge leaves,
number of leaves, fresh and dry weight of leaves of pomegranate.

Agric. Hormone Leaves Leaves Fresh Drv weight
Media conc. emerge number weight y Welg
S 0 2.67 6.97 0.68 0.26
A 2000 1.67 8.07 0.72 0.34
N 4000 2.00 10.87 0.83 0.28
D 6000 2.00 8.83 0.88 0.29
S 0 2.67 12.63 0.76 0.25
I 2000 1.67 11.20 0.67 0.28
L 4000 3.00 14.10 0.87 0.38
T 6000 1.67 16.97 0.77 0.33
M 0 2.67 19.00 0.20 0.46
| 2000 2.33 10.07 0.77 0.32
X 4000 2.00 11.53 0.66 0.28
6000 2.67 13.83 0.88 0.35
C.V% 41.9
SE+ 0.54
Means followed the same letter (s) within each column are not significantly different at 5% of
probability.

Table 5: Effect of soil and hormone and soil x hormone interaction on main average of emerge of
leaves, number of leaves, fresh and dry weight (six to ten weeks from planting).

Leaves emerge Leaves number Fresh weight | Dry weight
Soil 0.32ns 1.26 ns 8.77hs* 2.12ns
Hormone 1.11ns 0.27 ns 15,2375 0.08 ns
Interaction 0.71 ns 0.32 ns 8.52hs* 2.60 s*

*: Significant at 5%

**: Highly significant 1%
Ns: Non-significant 5%

Means within the same column with similar letters are not significant at (5% level) according to

Duncan's Multiple Range Test.

ANOVA statistical procedure and effect of soil on: Branches number, Root length (cm), Roots
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number and plants number of pomegranate are presented on Tables: 5,6,7,8.
Table 6: Effect of soil on main average of Branches number, root length, roots number and plants

number (six to ten weeks from planting):

f/l%rc;fa Branches number | Root length | Roots number | Plants number
Sand 2.59 2.10 2.42 2.08

Silt 4.08 1.88 3.19 2.00

Mix 3.64 2.72 3.77 2.25
C.V% 66.99 50.54 60.15 43.96
SE+ 0.67 0.33 0.54 0.27

Means within the same column with similar letters are not significant at 5% level, according to

Duncan's Multiple Range Test.

Table 7: Effect of Hormone on main average of Branches number, Root length, Roots number

and plants number (six to ten weeks from planting).

H(()xr)r;]gne Branches number Root length Roots number Plants number

O control 3.76 2.06 2.62 2.222
2000 2.79 2.01 3.21 1.89
4000 3.38 2.70 3.88 2.11
6000 3.83 2.17 2.79 2.222
C.V% 66.99 50.54 60.15 43.96
SE+ 0.77 0.38 0.63 0.31

Means within the same column with similar letters are not significantly different (5% level)

according to Duncan's Multiple Range Test.

Table 8: Effect of interaction between soil and hormone on main average of Branches number,

Root length, Roots number and plants number (six to ten weeks from planting)

Agric. Hormone Branches Roots Plants
Media conc. number Root length number number
S 0 2.53 1.13 1.60 1.67
A 2000 2.20 1.43 1.57 2.00
N 4000 2.67 3.27 3.23 2.33
D 6000 2.97 2.57 3.27 2.33
S 0 3.87 1.67 2.60 2.00
I 2000 3.10 2.43 5.17 1.67
L 4000 4.50 2.07 3.40 2.33
T 6000 4.87 1.37 1.60 2.00
M 0 4.87 3.37 3.67 3.00
| 2000 3.07 2.17 2.90 2.00
X 4000 2.97 2.77 5.00 1.67
6000 3.67 2.57 3.50 2.33
CV% 66.99
SE+ 0.67

Means within the same letters within each column are not significantly different 5% of

probability.
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Table 9: Effect of soil and hormone and soil x hormone interaction on main average of Branches
number, Root length, Roots number and plants number (six to ten weeks from planting).

Treatments Branches number | Root length | Roots number | Plants number
Fagtooirl A 1.337 1.767 1.567 0.23"
Factor B ns ns 0.80™ ns
Hormone 0.39 0.71 0.26

AXB ns ns ns ns

Interaction 0.22 1.35 1.29 0.74

Means within the same column with similar letters (ns) are not significantly different (5% level)
according to Duncan's Multiple Range Test.

Plant growth hormones are organic materials. Now days, there are different plant hormones such
as growth retardants, stimulating flowering, changing sex expression as in Cucurbitaceae and
stimulating roots in difficult-to-root plants (Pandey and Sinha,1994). Observations, and some
experiments in the nineteen-century carried by plant physiologists suggest that the growth of one
part of plant was closely correlated with growth or activities of another. They suggested that this
communication must involve the movement within the plant of un-known chemical substances
(Eliot,1982,) ;(Pandey and Sinha,1994). In earlier literature, these substances were referred to as
hormones. Hormone in Greek word derived from the word harmao, which means to urge on or to
stimulate; hence the term Phyto hormones was suggested to be used for hormones of plant origin.
Phyto hormones are organic substances produced naturally in plants and control the growth or
other physiological functions at site remote from its place of production and is active in extremely
minute quantities ((Pandey and Sinha,1994), (Elliot,1982,), (Hartman and Kester,1983) and
(Janick,1972). The control of plant growth is through the use of these chemical substances in
modern horticultural practices. Now different categories of these hormones affecting plant growth
are known which can be broadly classified into growth promoting and growth retarding
substances (Pandey and Sinha,1994).

Results of the experiment showed insignificant differences for the effect of soil media on:
appearance of leaves, number of leaves, number of branches, number of plants, dry weight of
leaves, length and number of roots. However, fresh weight recorded highly significant
differences.

Ali Khan, L. et al, (2011) .Results showed that, the effect of medium culture on: length of root,
number of leaves and number of branches were significant. These differences may be due to
effect of types of soil or environmental factors.

The experiment showed that, silt is the best medium (means) for appear of leaves, number of
leaves and number of branches. Mixture (silt+ sand 1: 1) is the best medium (means) for root
length and number of roots. This result agreed with Kumar, et al and Sachin, et al, ((2020) who
concluded that, combination between vermiculite + cocopeat 1 : 1 resulted (2017) in rooting of
more than 80 percent of cuttings. In this study also sand recorded very low rooting which agreed
with Sachin, et al, (2020).In this study IBA 4000ppm. Was superior on rooting of cuttings
compared to 6000 and 2000ppm. This finding was in parallel with many researchers who studied
rooting of cuttings of pomegranates in relation to IBA application (Hussein, (2005); Kumar,
(1962) and Mohammed, ((1999). Sinha et al, (1962) and Sharma, (1991) , who worked in Guava,
showed that, the best result in rooting were obtained when cuttings were treated with IBA
compared to untreated. Different concentrations of IBA 1000,2000 and 4000ppm, tested on
rooting of Ficus 4000,2000 then 6000 and 0 ppm (control) IBA, Kumar, (1962).
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Physiological explanation of IBA stimulatory effect on rooting may be due to presence of natural
occurring co-factor in ample amounts, while auxin is limiting. Therefore, external application of
auxin greatly increased rooting, Hartman and Kester, (1983). The highest number of roots,
number of rooted cuttings and percentage of established cuttings with respect to 4000, 2000 then
6000 and Oppm (control) were recorded in Table 7. The highest number of roots, rooted cuttings
and percentage of established cuttings resulted from medium cuttings treated with 4000 followed
by 2000 then 6000 and Oppm (control). The lowest values of Zero's were reported in sand soil
media.
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Abstract:

Malaria is ongoing and remains a major public health problem during childhood in Sub-Saharan
Africa. A cross-sectional study was carried out to determine prevalence and risk factors of
malaria infection among children under five years old in Dongola area. Thick blood smears
examined under light microscope were used to determine the presence or absence of malaria
parasite. A prevalence of 26.7% was recorded among participants in the study area. Among age-
groups, the prevalence was found to be in order of 4-5 years (32%) > 1-3 years (17.5%)> 0-11
month (5%). Also, a prevalence of 27% was recorded for rural dwellers and 23% for urban. The
risk analysis showed that the chances of infection are almost the same for both males and
females. Children of parents who were farmers (31.3%) are at risk of being infected, more than
those of employers (12.5%), teachers (11.9%) and free workers (6.3%). Of 635 participants
enrolled in this study, 28% were febrile and 62.7% were anemic. This study identified
contemporary prevalence of malaria infection (in under-five years' children), thus, an urgent

effective and efficient public health interventions are needed.
Key words: Prevalence, Malaria, Children, Northern Sudan:

1.Introduction:

Malaria is a disease caused by single - celled parasites that have a lifecycle requiring two

hosts, a mosquito vector and a vertebrate host. There are many different animal, bird and reptile
malaria, but it is human malaria as a clinical and public health problem that is of primary concern,
(WHO, 2018). It is caused by infection with plasmodium parasites. Five species cause disease in
human: Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, Plasmodium malaria
and Plasmodium knowlesi (Tekeste et.al 2010). Several mammals, birds and reptiles have their
own form of malaria. Self-treatment of uncomplicated malaria using a mixture of traditional and
modern methods is a common practice throughout Africa. (Austin et.al 2021).  Between 2000
and 2022 there was 30% reduction in malaria incidence and 60% reduction in malaria mortality.
Over the past two decades, 1.6 billion malaria cases and 10.6 million malaria deaths have been
avoided in Africa (WHO 2023).
The disease remains a major health problem in Africa regions and 80% of total global burden of
malaria were recorded from fifteen countries in sub- Saharan African and India (WHO, 2018).
The WHO African region continues to shoulder the heaviest prevalence of malaria globally in
2020: the region accounted for 95% of all malaria cases (228million), 96% of all malaria cases
(602,000) and 80% of all malaria deaths in the region were among children under the age of five
(WHO, 2021).

In Sudan, malaria accounts for 20-40% of outpatient consultation and 24% of health
facility admission. More than half of the population (68%) in the country lives in malaria areas
and an estimated of 80% of the total population is at risk of malaria infection (SNMIS, 2010).
The disease is endemic in Sudan, which varies from hypo-endemic in the north, meso-endemic in
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the central part and hypo-endemic in the south. P. falciparum is responsible of about 90% of
cases of malaria, but other species are all present (ELftatih et.al 2004). Efforts to decrease the
burden of malaria were building up and make malaria treatment free is one of the challenges and
in northern state, it still remains a major health problem with significant morbidity and mortality
particularly in children. The present study was carried out to determine the prevalence of malaria
infection and assess the attitudes and practices among children under five years old on the
infections caused by the parasite.

2. Methodology:

2.1 Study design and population:

A cross-sectional study focuses on all children under five years old admitted on Dongola
Specialized Hospital, Northern state, Sudan.

2.2 Study period and sampling:

The study carried out during November 2020 to April 2021. Blood samples were taken
from 635 children admitted on Dongola specialized hospital. Thick smears from finger-prick
blood samples were prepared. All smears were air dried and fixed with methanol. The smears
then stained with 3% Giemsa solution for 30min. in staining jars in the laboratory. The stained
slides were rinsed with tap water and placed in on upright position to dry. The stained films were
examined with 100 x oil immersion objective under light microscope to determine where the
sample is positive or negative for the presence of plasmodium parasite. Structured questionnaire
was prepared to collect information about socio-demographic data of the study participants while
taking blood samples.

2.3 Examinations:

All children were examined by a physician, medical history obtained; age, gender and
fever (auxiliary temperature >37.5) were documented. Hemoglobin (Hb) levels were measured by
Haemo Cu- photometer. Anemia was defined as an Hb levels <11/dL.

2.4 Ethical Approval:

The study was conducted after getting a full approval by the Health Research Unit in
Ministry of Health Northern state. In addition, written informed consents were obtained from
children parents.

3. Results:
It was found that, 65% of participants were aware about the prevention of the disease and
only 18% were aware about the complications, Table (1). Data revealed that 66.3% of

participants were females. Among expectant females the positive test for malaria was found to be
26%, while in males was found to be 28%. Children aged (0-11) month 80(5%), (1-3) years
103(17.5%) and (4-5) years 452(32%) and the overall prevalence of malaria infection in this
study was found to be 26.7% as shown in Table (2).

The results showed that, out of 635 children, 485(27.8) had fever (> 37.5C) at the time of
survey and 118(18.5%) had anemia (H b<11g/dL) as shown in Table (3).
The infection rate of the disease in relation to father occupation: revealed that, teacher
168(11.9%), employer 184(12.5%), farmer 204(31.3%) and free work 79(6.3%) as shown in
Figure (1). Results showed that, malaria infection tends to be lower in urban areas participants
from 355(23.9%) when compared with participants from rural areas 280(27.8%) Figure (2).

Table (1): Demographic characteristics of the study population

Characteristics Frequency (n) | Percentage (%)
1. Gender
Male 214 33.7%
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Female 421 66.3%
2. Age group
0-11 month 80 12.5%
1-3 years 103 16.2%
4-5 years 452 71.2%
3. Residence
Urban 355 55.9%
Rural 280 44.1%
4. Occupation
Teacher 168 26.6%
Employer 184 28.9%
Farmer 204 32.1%
Free work 074 12.4%
5. Fever
Yes (> 37.5¢°) 485 76.4%
No (< 37.5¢°) 150 23.6%
6. Hemoglobin g/dl
<7 6 0.94%
7-10 112 17.63%
>10 517 81.43%
7. Awareness about
a- Prevention of Malaria
Yes 412 65.80%
No 223 35.00%
b- Complication of Malaria
Yes 115 18.00%
No 520 82.%
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Table (2): Prevalence of Malaria infection in children under 5 years old according to gender and
age group distribution

Variable Number examined |  Number Positive | % positive
1. Gender

Male 214 60 28.00%
Female 421 110 26.00%
Total 635 170 26.77%

2. Age-group
0-11 80 4 5.00%

month
1-3 years 103 18 17.50%
4-5 years 452 142 32.00%

Table (3): Prevalence of Malaria infection in participants according to history of fever and
hemoglobin level

Variable Number examined | Number with Malaria (n, %)
1. Fever

Yes (37-5¢°) 485 136(28.00%)

No (< 37-5¢°) 150 34(26.00%)

2. hemoglobin g/dl

Yes (Hb < 11g/dl) 118 74 (62.07%)

No 517 96 (18.5%)

4. Discussion:

Recent years have seen substantial increase in malaria incidence, particularly in East

and Middle of Africa, growing evidence suggests an increase in malaria transmission morbidity
and mortality over the last decade (WHO, 2021).
In Sudan, malaria is a public health concern, because the entire populations are at risk of
contracting this infectious disease. In the present Study, the overall prevalence rate of malaria
infection in children under five years old was found to be (26.77%). This result was higher when
compared with results reported from Kenya, it was 5% in 2017, Rwanda, it was 2% in 2018 and
Burundi, it was 6% in 2018 (Snow et.al 2018). On the other hand, our results were lower when
compared with results found in Tanzania 34% in 2016, Uganda 30% in 2015 and South Sudan
32% in 2014(Romeo et.al 2020).

This study has shown semi equal rate of infection between males (28%) and females
(26%). This almost can be possibly due to the fact that both sexes are exposed to same risk of
mosquito bites. Similar findings were reported from Burkina, Ugandan and Ethiopia (Battlak
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2019). In contrast, females cleared asymptomatic infectious at a faster rate than males (hazard
ratio {HR} = 1.82, 95% CI.20 to 2.75 by clone and HR= 2.07, 95% CI 24 to 3.47), a studies
conducted by Jessica et.al (2020), Tadesse et.al (2018) and Slater et.al (2019).

The study showed that, the malaria infection rate among children increase with their
increasing age (0-11) month (5%), (1-3) years old (17.5%) and (4-5) years old (32%)
respectively. Similar results were documented by Pullan et.al (2010), Gahutu et.al, (2011), Krefis
et.al (2010) and Kweku et.al (2017).

This might be due to lack of/or poor immunity amongst them or the poor use of protective
dresses, nets or other preventive measures as compared to those of the more advanced age.

Based on the results of this study, the socio-demographic factors closely related to the risk
of malaria were occupation of parent of the child and the type of place of residence (rural versus
urban). The disease was higher amongst children whose relatives were farmers (31.3%) when
compared with teacher (12.5%), employer (11.9%) and free work (6.3%) respectively. Also the
prevalence of the disease was higher amongst children from rural areas (27.8%) when compared
with urban areas (23.9%). This was also found in various similar studies done by Mathanga et.al
(2016) and Sultana et.al (2017) .This might be due to that people living in rural areas lack
sufficient access to health care facilities and have most cases of poor housing conditions that
expose children to malaria transmitting vectors.

On regarding history of fever and hemoglobin level, likelihood of a child presenting with
fever (>37.5C o to have malaria infection was high (27.8%) when compared with those without
fever (18%). This is in agreement with studies conducted by Tema et.al (2012) and Kweku et.al
(2017).

The prevalence of anemia (H b <11g/dL) among children tested was 62.7% and showed
high prevalence of malaria infection when compared with children without anemia (18.5%). This
is in agreement with studies reported by Okebe et.al (2014), Lewallen et.al (2015) and Newby
et.al (2021).

The current study showed that 65% of children parents were aware about the prevention of
the disease and only 18% were aware of the complication. The greater awareness of risk factors
of the disease, positively, the necessity of taking prevention measures and timely medical
intervention existed and positive attitude towards malaria control and eradication.

5. Conclusion:

Since prevalence of malaria infection occurs in (26.77%) of children under five years old,
in northern Sudan, it remains, a major public health problem. Age, Gender, fever, anemia,
occupation, residence and awareness about the disease were associated factors with malaria
infection. The results of this study can be used as one of the considerations in control and
prevention of malaria among children. Disease management programmes should be adopted by
the various governmental and Non-governmental agencies especially for children protection.
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