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Abstract

This study presents an applied case study in Knowledge Discovery
using data mining techniques. In order to discover significant patterns in the
students’ academic data at King Khalid University from 1434 AH to 1437
AH. And find out general indicators on academic performance to support
decision makers to set the educational policies at the university.

This research applied the CRIP DM methodology, which is a popular
data mining application on the sample data. R package was used for
performing the statistical analysis of academic indicators, and the Apriori
Algorithm in Weka mining tool was also used.

This study demonstrates that there is a set of Patterns that can give
key indicators, such as the constancy of some grades for students in some of
the semesters, an increase in grades up to certain semesters as well as a
decrease in others, in addition to the variance analysis of students’ grades.
Moreover, patterns discovery in students’ grades in some semesters.

Furthermore, this study came out with a set of recommendations that would
contribute to the quality and success of the educational process, and
importantly is the need for developing an integrated digital data warehouse
that will be the core for future researches.

Keywords: Data Mining, Apriori Algorithm, King Khalid University.
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- WEKA #aliyn Pla o apriori 4u)ld (guls :Processing dalladll o
(6)ad) IS A L duise ddjee calii) :Output s il o
Aphay) Gleslaall alai and DA 1(3) &) Jsaa

Gualdl) Juall) i Y Gl ol | AN Juadl) s | S Guall) i | Y Jeadl) s
B 2|1 67| B 2 6.7 B 1 3.3] B 2 6.7 B 51 16.7
B+ 2| 6.7 B+ 2 6.7 | B+ 3| 10.0| B+ 2 6.7 | B+ 3| 10.0
C 10| 33.3| C 71 23.3 C 8] 26.7| C 7| 23.3 C 81| 26.7
C+ 3110.0| C+ 41 13.3| C+ 6| 20.0| C+ 6| 20.0 | C+ 51 16.7
D 6200 D 5| 16.7 D 31 100 D 2 6.7 | D+ 91 30.0
D+ 71 23.3| D+ 10 | 33.3| D+ 9 30.0] D+ | 11| 36.7
Associator output
) F]
-
S5ize of set of large itemsets L{3): 9
Size of set of large itemsets L{4): 1
Best rules found:
1. degl=D+ degd=D+ & ==> deg2=D+ & <oconf: (l)> 1ifr:(2.73) lewv:{0.13) [3] conwv:(3.8)
2. degd=D 5 ==> deg5=D 5 <oconf:(l)> 1lift: (5) lew:{0.13) [4] conwv:(4)
3. deg2=D+ degS=[+ 5 ==> degd=D+ 5 <conf: (1)» 1ift: {3) lew: (0.11) [3] comnw:(3.33)
4. degd=C+ 4 == deg2=C+ 4 <conf:{l)>» lift:(5) lew:({0.11l) [3] conv:(3.2)
5. degd=C+ 4 ==> degi=C+ 4 <oconf: (1l)> lift:(5) lewv:(0.11l) [3] conv:(3.2)
6. degl=C degd=D+ 4 ==> degi=D+ 4 <conf:(l)>» 1ifr: (3.33) lev:(0.09) [2] conv:(2.8)
7. degl=D+ deg3=D[+ 4 ==> deg2=D+ 4 <oonf: (l)> 1ift:(2.73) lewv:{0.08) [2] conwv:({2.53
8. degl=D+ degS=D+ 4 ==> deg2=D+ 4 <confs: (1)>» 1ift: {2.73) lew:(0.08) [2] conwv:{2.53
9. degl=D+ degS=[+ 4 ==> degd=D+ 4 <oonf: (1)» 1ift: (3) lew:{0.09) [2] conv:({2.&7)
10. deg3=C+ degd=C+ 4 ==> deg2=C+ 4 <oconf: (1)» 1lift: (5) lewv:({0.11) [3] conv:(3.2)

&
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Ihas ¢Gualally J¥) bl duadll 3 D+ i e Jshas il (DUl aea .3
by S ahall Juadll & sl i e

o e o )l uhal) Juadll 8 D a6 e Thas 0l (Ol gues 4
coselal) ) Jeadl) & sl

shan ¢ ualally G uhyall Joaill 8 D+ i e Jhas opdll Ul ppen .5
bl bl Juadll & sl i e

o e sloas ()l uhal) Juadll 8 CH+ a6 e has 00l (O pues .6
Lty SN ) Jeadl) &l

shan callly Gl bl Juaill & C+ i e has ol (Ul paen .7
M1 IO X PO O [ T °S

General trend and outlier values: 43 iall adilly CBal) iy alad) olasy)

LS ciglay) Claglaall alai and (DUl dglanyl Gunliall sy maag (5)ad) JA
GOl ¢ al dasgia o ¢ anlSY) e)BU aledl SN o (6 —6)a8, JSaN B ek
Adphie Glly el WS cqualad) bl Joadll ) (pips (it ali¥ia anlSY)
Aare allls Jas dsns iny Las ¢pualally ) bl Joadl) 3 jils0 JS5 6 (53L3)

(4.25 o SSI) AEd) (e 38 85 pdine

> aggregate (Degree~Term, summary, data= mis)

Term Degree.Min. Degree.lst Qu. Degree.Median Degree.Mean Degree.3rd Qu. Degree.Max.
11 Term 2.080 2.440 2.825 2.976 3.480 4.440
2 2 Term 1.630 2.343 2.680 2.785 3.178 4,170
3 3 Term 1.530 2.372 2.745 2.798 3.170 4,300
4 4 Term 1.530 2.285 2.515 2.666 2.988 4,320
5 5 Term 1.530 2.258 2.540 2.642 2.955 4,430

Ay Cilaglaall kit and el Lglan) Guplia) 1(7) a3y JS2
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45

40

35

20

1

Y il slaall alai and CDUa sy 1(8)ad; S

Term

2 Term

3 Term

4 Term

S Term

A g SV 8 il (8 guul) auid -3

(4) &3 Jsaall 8 LS GOl ) pads :input il o

- WEKA #aliyn PA o apriori dw))ld (Gul :Processing dalladl o

5 SSY) Blally Gapl) mnd cD20 1(4) 5 s

sl Juadll s eV Juaill jas | Y Joadll jas | S Jeadl) s I Jeaill s
B| 2| 35| B 1| 1.8} B| 2| 35| B| 2| 35| A| 1| 1.8
B+ 1| 1.8]B+ 1| 1.8){B+| 1| 1.8|B+| 2| 35| B| 3| 5.3
C| 12|21.1| C| 13| 22.8] C| 14| 246| C| 13| 22.8| B+| 1| 1.8
C+ 41 7.0] C+ 4 7.0 C+ 3 5.3] C+ 4 7.0 C| 16| 28.1
D| 17]29.8| D 17| 29.8| D| 13| 22.8| D| 12| 21.1| C+ 8| 14.0
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D+| 21| 36.8|D+| 21| 36.8|D+| 24| 42.1 | D+| 24| 42.1| D| 15| 26.3
D+| 13| 22.8
chuJ‘LLuaﬂ\_ﬁiﬁ LyQLuJ\LL‘aﬂ‘_HJﬁ
B 3 5.3 B 3 5.3
B+ 1 1.8 | B+ 1 1.8
C 9| 158 C| 11| 19.3
C+ 4 7.0 C+ 4 7.0
D| 18| 31.6| D| 16| 28.1
D+| 22| 38.6| D+| 22| 38.6
Associator output
S5ize of set of large itemsets L{l): & &
-
Size of set of large itemsets L{2): 10
Size of set of large itemsets L{3): 3
Best rules found:
1. degd=D+ dege=D+ 18 ==> degS=D+ 18 <conf: (1)>» lift:{2.71) lewv:({0.2) [1ll] conwv:{ll.37)
2. deg3i=D+ dege=D+ 17 ==> degb=D+ 17 <conf: (1)>» lift: {2.71) lewv:({0.19) [1l0] conw: {10.74)
3. degi=D+ 21 ==> degé&=D+ 20 <conf: (0.95)> lift: (2.47) lev:(0.21) [1ll] conwv: (&6.45)
4. degd=D+ degS=D+ 19 ==> degé=D+ 1E <conf: (0.95)> 1ift: (2.45) lewv:{0.19) [10] conwv:(5.E83)
5. deg3=D+ deg5=D+ 18 ==> degb=D+ 17 <conf: {(0.94)> 1ift: (2.45) lew: (0.18) [10] conwv:({5.53)
6. dege=D+ deg7=D+ 18 ==> deg5=D+ 17 <conf: (0.94)> 1ifc: (2.568) lew: (0.18) [10] conwv:(5.868)
7. degb=D+ degT=D+ 18 ==> degt=D+ 17 <conf: (0.94)> 1ift: (2.45) lewv: (0.18) [10] comw: (5.53)
2. dege=D+ 22 ==> degb=D+ 20 <conf: (0.91)> lift: (2.47) lewv:{0.21) [11l] comv: (4.63)
9., degi=D+ 21 ==> degi=D+ 19 <conf: (0.9)> lift:{2.46) lev:(0.2) [1ll] comnwv: (4.42)
10. degd=D+ 21 ==> degi=D+ 19 <conf: (0.9)> lifc:({2.46) lewv: (0.2) [11l] conwv: (4.42)
¥
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oadi e lhas (pueldl) Juadll 4 D+ pas e eas (il GOl e %95 .2
condbad) Jaadl) 8yl

Iohas 38 ¢ pualdlly aalyl) bl Jeadll 8 D+ o Jshias 0l OOl (6%95 .3
combad) bl Jeadll & pasl) s e

Jshaan 38 ¢ ualddly SIE _uhall Jiadll & D+ e fshias ol O (0 %94 .4
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ot o shan () sl Juadl) 8 D+ e fleas i) Ol (%90 .5
o) bl Jeadl) sl

General trend and outlier values: 43 iall adlly CDUal) eIy alad) olasy)

o) oailie anlSY) Ol el dansie 5 &Y 213U alall oladyl o 9 8, S
L Jymmil) wan 8 (53a))) 4dylial) calilll 3585 ¢ ualall uhyll Sl

S Bygeas dniije agVare (pullh Jan Jelay LS ¢ o1V Jangiad 4dal) Lol e g,
Al e

> aggregate (Degree~Lewvel, summary, data= shop)
Level Degree.Min. Degree.lst u. Degree.Median Degree.Mean Degree.3rd u. Degree.Max.
1 1 Term 1.000 2.335 2.630 2.892 3.135 4.500
2 2 Term 1.000 2.280 2.480 2.811 2.855 4.430
3 3 Term 1.280 2.225 2.430 2.557 2.880 4.350
4 4 Term 1.290 2.1a60 2.370 2.49%9 2.755 4.350
5 5 Term 1.700 2.1a0 2.250 2.515 2.750 4.360
& & Term 1.700 2.105 2.350 2.515 2.710 4.400
T 7 Term 1.840 2.100 2.1830 2.524 2.7865 4.3390
>
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gy lasbeall alas and DU Ailiany) Gunlial) gy 1(11) &8, JSal)

rhpualaall pnid4

(5) oy dsaall 4 LS DUl iy sInput il o
- WEKA #aliyny PA e apriori du)la (Gul :Processing dalladll o
(12) a8) IS 8 LS dadda e alis) :Output il il o
Laulad) ad DA 1(5) a8y Jsan

e Juadl) Al Juadl) pai | B Jeadl) s I Jeaidll s
A 3] 33| A 3] 33| A 6] 67| A| 2| 22
A+ 1| 1.1] A+ 1| 1.1] A+ 1| L1 A+| 2| 22
B 7| 7.8] B| 15| 16.7| B| 18| 20.0| B| 26| 28.9
B+| 16| 17.8| B+ | 12| 13.3|B+| 12| 13.3| B+ | 12| 13.3
C| 22| 244 C| 19| 21.1) C| 14| 156| C| 12| 13.3
C+| 22| 24.4| C+| 24| 26.7|C+| 24| 26.7|C+| 20| 22.2
D 2| 22| D 5| 56| D 6| 67| D| 9| 10.0
D+| 17| 18.9| D+| 11| 12.2| D+ 9| 100 D+| 7| 7.8

bl Juail) 0 bl Juaill i | o) Jail) 085 | aalall Jsail)
A 3] 33| A 3] 33| A 21 22| A| 3] 33
A+ 1| 1.1]| A+ 1| 1.1]A+ 1| L1|A+| 1] 1.1
B| 12| 133| B| 11| 12.2| B| 12| 13.3| B| 9| 10.0
B+ 9| 10.0| B+| 10| 11.1|B+| 12| 13.3| B+ | 14| 15.6
C 31| 34.4 C| 30| 333 C| 23| 256| C| 18| 20.0
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C+ 16| 17.8) C+| 17| 189 |C+| 19| 21.1 | C+| 24| 26.7

D+ 14| 156 D+| 16| 17.8| D+ | 19| 21.1 | D+ | 19| 21.1

Associator output

Size of set of large itemsets L{l): 16
Size of set of large itemsets L{2): 10
Size of set of large itemsets L({3): 2

Best rules found:

Deg7=C 30 ==> Deg8=C 30 <conf: (1)> lift:(2.9) lew: (0.22) [19] conwv:(l9.67)

1.

2. Degé=C DegB=C 22 ==» DegT=C 22 <conf: {1)> 1lift: (3) lewv:{0.168) [1l4] conv: {14.867)
3. Degé=C Deg7=C 22 ==> Degg=C 22 <conf: {1)>» 1lift: (2.9) lewv:(0.16) [14] conw:(14.42)
4. Degée=D+ 19 ==> DegS5=D+ 19 <conf: (1)> lift:(4.74) lewv:(0.17) [1l4] conwv: (l4.99)

5. DegS=D+ 19 ==> Degé=D+ 19 <conf: (1)> lift:(4.74) lev:(0.17) [1l4] conw:(l4.99)

6. Degs5=C 18 ==> Degé=C 18 <conf: {1})> lift:{3.91) lewv:(0.15) [13] conw: (13.4)

7. Deg4=C Deg8=C 18 ==> Deg7=C 18 <conf: {1)>» 1lift: (3) lewv:(0.13) [12] conv:{12)

8. Deg4=C Deg7=C 18 ==> Deg8=C 1z <conf: {(1)> lifc: (2.9) lewv: (0.13) [1ll1l] conw: (ll.8)
9. Degg8=C 31 ==> Deg7=C 30 <conf: (0.97)> 1lift:(2.9) lev:{0.22) [19] conwv:(10.33)

10. Degé=C 23 ==>» Deg7=C 22 <conf: {(0.96)> 1lift: (2.87) lewv:({0.168) [14] conwv:(7.87)

aprior 4y lsa Cilajia zani(12)a8, Ji

Slaaal)

e
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oailiie anlSY) (DUl ¢l Lanssia sl &Y £ 123U alad) olan) (o (14) a8, JSa
8Y) OOl e o 6T Ly Jsaaail) aaen 8 (53LA) 4dyliie ULy asa paes ¢

ey e 8)uS Bypan (5 han b dap Vs agiany ) )léia

W

WO =] oo s L R

aggregate (Degree~Lewvel, summary, data= acc)

Lewvel Degree.Min., Degree.lst Qu. Degree.Median Degree.Mean Degree.3rd Qu. Degree.Max.
1 Term 1.500 2.840 3.430 3.314 3.880 4,810
2 Term 1.8630 2.820 3.390 3.320 3.950 4,770
3 Term 1.&30 2.840 3.120 3.230 3.850 4,750
4 Term 2.040 2.880 3.100 3.244 3.940 4,810
5 Texrm 2.070 2.582 3.040 3.182 3.785 4,840
& Term 2.020 2.830 2.980 3.120 3.850 4,780
7 Texrm 1.830 2.800 2.940 3.104 3.5%80 4,810
8 Term 1.820 2.830 2.970 3.105 3.550 4,810
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- WEKA #abiyn Pla e apriori dw)la Gul :Processing dallzadl o

Al 3lsall/ Jlee¥) 3)la) and <20 1(6) &) Jsan
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A 2 4.3 A 2 43| A 1 22| B 4 8.7
B 9 19.6 B 8 17.4 B 8 17.4 | B+ 7 15.2
B+ 3 6.5 B+ 4 8.7| B+ 4 8.7 C 11 23.9
C 7 15.2 C 6 13.0 C 8 17.4 | C+ 13 28.3
C+ 11 23.9 C+ 12 26.1 | C+ 10 21.7 D 2 4.3
D+ 14 30.4 D 4 8.7 D 2 4.3 D+ 9 19.6
D+ 10 21.7 | D+ 13 28.3

Sl Joadl) 05 bl Joadll i Gl Joadll s Cuelall Jeadll 0
A 5 10.9 A 5 10.9 A 3 6.5 A 4 8.7
B 10| 21.7 B 10| 21.7| B 10| 217| B 10| 217
B+ 6 13.0 B+ 5 10.9 | B+ 3 6.5 B+ 2 4.3
C 6 13.0 C 6 13.0 C 9 19.6 C 10 21.7
C+ 9 19.6 C+ 7 15.2 | C+ 7 15.2 | C+ 7 15.2
D+ 10 21.7 D+ 13 28.3 | D+ 14 30.4 D+ 13 28.3
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Associator output

Size of set of large itemsets L({l}: 9

Size of set of large itemsets L{2): 9

Size of set of large itemsets L{3): 3

Best rules found:

deg7=D+ 13 ==> degé=D+
deg4=C+ 11 ==> deg3i=C+
deg2=D+ degé=D+ 11 ==>
deg2=D+ degi=D+ 11 ==>
degd=D+ degio=D+ 11 ==>
deg5=D+ deg7=D+ 11 ==>
degé=D+ 14 ==> degT=D+

=1 & o= W M

8. deg2=D+ 13 ==> degd=D+
9. degS=D+ 13 ==> degd=D+
10. degS=D+ 13 ==> deg&=D+

13 <conf:
11 <coni:
degS=D+ 11
dege=D+ 11
degb=D+ 11
degé=D+ 11
13 «<cont:
12 <conf:
12 <conf:
1z <coni:

{1)> 1if
{1)» 1if

<coni:
<conf:
<conf:
<conf:
{0.93)>
{0.92)>
(0.92) >
{0.92)>

t: (3.
t:{3.

1>
(1>
(1>
(1)

lifc:
lifc:
lifc:
lifc:

29) lewv:{0.2) [9] conwv:({9.04)
83) lewv:{0.18) [8] conv:(E8.13)

1i
1i
1i
1i

apriori 4wl Glajia

fr: (3.54) lev:(0.17) [7] conv:
fe:(3.29) lev:(0.17) [7] conwv:
ft: (3.54) lev:(0.17) [7] conwv:
fr:{3.29) lev:{(0.17) [7] conv:
(3.

29) lev:({0.2) [9] conv:(5.02)

.03) lewv:({0.17) [&8] conwv:(4.52)
.03) lew: (0.17) [&8] conwv:(4.52)
.03) lew:(0.17) [&] conv:(4.52)

:(15) 8, J<al

'y
-
(7.89)
{7.65)
(7.89)
(7.65)
v

Glajda el

oy e Vghan 38 (bl uhall Juadll 3 D+ i e Johaas Guall O S .1
conald) syl Jacdll &yl
oy e Tshas 98 (bl uhall Jeadll 8 C+ i e Jslias (pdl) (B S .2
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bl b)) Jeadll & il iy e
Ihas 38 ¢ualall whall Juadll 3 D+ i e Jshas Gdll (DU 0 %92 .6
comld) bl Jeadll & il e e
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General trend and outlier values 4 il ally el AR alad) olasy)

Al 3 sall/JlacY) 513 and (DUl Aplany) Gunliall (s sy (16) &8, IS
Ol o1 dansgia 5 aal&Y 2123 aladl slasV) o (17) A8y JSEN 8 jeday LS«

g b (33LAN) ddylaie by asmg paeg ¢ (B bl Jaadll CA e alSY)
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L,LAJ: A;gg \Xﬁ e@a‘aag LSQ H{)L&Lﬁ Q?Aedu?y\ L,Lllaﬂ cﬁA;s ;\J\ ST
aggregate (Degree~Level, =summary, data= hr)

Level Degree.Min. Degree.lst Qu. Degree.Median Degree.Mean Degree.3rd Qu. Degree.Max.
1 Term 1.860 2.500 3.015 3.013 3.415 4,380
2 Term 1.880 2.280 2.980 2.993 3.550 4,530
3 Term 1.750 2.363 3.080 3.089 3.800 4,530
4 Term 2.010 2.382 3.085 3.096 3.855 4,540
5 Term 2.150 2.482 3.080 3.150 3.742 4,600
& Term 2.110 2.3E5 3.055 3.130 3.738 4.580
7 Term 2.010 2.482 3.275 3.266 3.910 4,630
g8 Term 2.020 2.5E5 3.350 3.318 3.920 4,630
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B 18| 31.6 A 1 1.8] B| 14| 246| A 1 1.8
B+ 8 14.0 B 19 33.3| B+ 7 12.3 B 18 31.6
C 9| 158| B+ 70 123] C 8| 14.0| B+ 1 8.8
C+ 8 14.0 C 4 7.0 C+ 12 21.1 C 1 12.3
D 1 1.8 C+ 10 17.5 D 3 53| C+ 9 15.8
D+ 13| 228 D 1 1.8] D+| 13| 22.8| D| 10| 175
D+| 15| 263 D+ 71 123

Gelil) Joadl] s ) Qe bl Jeadll a5 Osalal) Joadll 0

B 16 | 28.1 B| 14| 246| B| 14| 246| B| 16| 28.1
B+ 70 12.3]| B+ 71 123 B+ 6| 10.5| B+ 8| 14.0
C 12 21.1 Cc 11 19.3 C 12 21.1 C 11 19.3
C+ 12 21.1 C+ 13 22.8 | C+ 11 19.3| C+ 8 14.0
D 1 1.8 D 2 35| D 1 1.8 D 3 5.3
D+ 9 15.8 D+ 10 17.5 | D+ 13 22.8 | D+ 11 19.3
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Associator output
Size of set of large itemsets L{2): 13
Size of set of large itemsets L{3): &
Size of set of large itemsets L{4): 1

Best rules found:

1. deg7=B 14 ==> degf=B 14 <conf: (1)» lift: (3.63) lev:{0.17) [10] conwv:{10.14)

2. degi=D+ 13 ==> deg3=D+ 13 <conf: (1)> lift: {3.87) lewv:(0.17) [9] conv:(9.&4)

3. deg3=B deg5=B 13 ==> deg4=B 13 <conf: (1)> lift:{3.22) lewv:(0.15) [E8] conv:(8.97)
4, degf=BE degS8=BE 13 ==» deg7=B 13 <conf: (1)>» lift:({4.14) lewv:(0.17) [9] conv:(3.848)
5. deg6=B deg7=B 13 ==> degi8=B 13 <conf: (1)> lift: {3.63) lewv:(0.18) [9] conv:(9.41)
6. degi=R degi8=B 12 ==> degb=B 12 <conf: (1)> 1lift: {3.63) lew:({0.15) [&8] comv: (E.869)
7. deg5=B deg7=B 12 ==3> degf=B 12 <conf: {1)>» lift:({4.14) lew:{0.1&) [9] comnv:(93.1)
8. degS5=B degé=E 12 ==> deg7=B 12 <conf: (1)>» lift:{4.14) lew:{0.1&) [9] conwv:(9.1)
9. deg5=BE degé=B 12 ==> degi=B 12 <conf: (1)> lift: {3.63) lewv:(0.15) [8] conv:(5.69)
10. deg5=B deg7=B 12 ==> degi=B 12 <conf: (1)>» lift: {3.63) lewv:(0.15) [&8] conv:(5.69)
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aggregate (Degree~Lewvel, summary, data= bus)

Level Degree.Min. Degree.lst Qu. Degree.Median Degree.Mean Degree.3rd Qu. Degree.Max.
1 1 Term 1.500 2.130 3.250 3.054 3.750 4.5890
2 2 Term 1.720 2.380 3.240 3.098 3.680 4.450
3 3 Term 1.860 2.430 3.430 3.230 3.840 4.540
4 4 Term 1.860 2.570 3.240 3.207 3.730 4.400
5 5 Term 1.820 2.550 3.340 3.174 3.8860 4.420
6 & Term 1.3930 2.540 3.250 3.148 3.740 4.410
T 7 Term 1.870 2.540 3.280 3.170 3.750 4.430
& & Term 1.840 2.880 3.330 3.20%9 3.760 4.430
>
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1 Term 2 Term 3 Term 4 Term S Term S Term 7 Term S Term

eI/ Je) 813} and (Ul a2l &Y o180 alall olai¥1 £(20) 0, JSl)

34



) il -8
&Y DU ¢l Jasgie o ol sl and Ul QY1 613 alall slanY) L1
LS (omalddl bl ssiall wie Jilay adiy &3 caalll (bl deadll ) il
i Lae ¢Cualally ol )l Jeadll 3 (53L8) Jau) 8 ddplie by el
(2 e J8) Apidie agiVare Ul e 5ag
GO el Jansgia ol ¢Agy)a¥) il slaall adai aud (DUl anal€Y 613U alall slany) .2
Gl el WS (ualal) uhall Jumdll 1) (miiys ailin) e &Y
O 808 Bygear adipe Aliee llls Jaws 35 Jny Lea ¢ (53L5) oY) 6 44l
(4.25 (e 5S)) 4
elal Jagie s Ags V) syl Grswdll aud (OUal anlSY) o130 Llall olany) L3
(33La) A8 ylial) culilal) 8585 ¢ Gualdll byl Juadll 1) (ailiie 2 SY) DU
L Gl e B
&Y (DUl el dangie o Dusladd) aud (DUl a0V 150 alall olasY) 4
ol o @l (s Jpadll apen 8 (33Lal)) Adjkie clily asm adey ¢ ablis
eDle) e B Bysear (g ee O dag Vs penany A lite canlSYT UL
Ol ool angie o JleeY1/0leYl 813 aud (Ul anl&Y1 o150 aladl olasy) .5
&8 (33La)) Adjliie by agmg ade ¢ (SEI whall Juadll GG Al alSY)
3am Vs e ) olite anlSY) (O paen el o o L Jpamil) paen
cpeDle) 0o BS Bysear 05 ipee DU
oo 5S)) adine Al ylsall/ Jlee) 82 and (DUl SV 613U aladl ol 6
O sl b Jpadl) maan (3 (33L)) Abplite by 3gag paey Load Afias (3
528 Bsar Goines b das Yy penins ) cyliie canlSY) QO pen ol
ey e
Gluagll -9
gasise sl ) Auld) dalal) s Leadl cilabimud ) duhal) 13 DA e Gald) Juag

Aralall JalSiag o e il

CASaal)l Gl aladiuly leaiiy Asadadl) ddeal) palic dagling jaiuall apsaill —1

35



Aguhall ddadll b i i sle ey Lgaazy LeiBle 5 lghaady maliall aigii 5)5 i —2
saiilly calssification Camaill Jie clilall cadn 8 gAY alal) dads -3
LAila) ey Cojlas zhasuY Clustering
e el oo uat) OOl N amad i 3l sy —4
el ULl s Jlawe (A Sisad) Jysaly i =5
bl laal Ji e leasas WSy il pdsall 038 (e 32lELLY) By a —6
sl Jie KN Glaglaall aaal Auhall 1aa 8 Ll) Gkl L ol Cuils sac Glliag
Al sded Ll Jlae 1S la sk Sy 38 5 AranalSY ] dalalls due Laia)

abally il Laili-10

[1] What is the CRISP-DM methodology- available at:

https://www.sv-europe.com/crisp-dm-methodology/

[2] Han, Jiawei, Micheline Kamber, and Jian Pei. Data mining: concepts and
techniques: concepts and techniques. Elsevier, 2011.

[3] Markus H,"The A priori Algorithm _atutorial”, CMA Australian
National university, Markus.Hegland@anu.edu.au, 2005.

[4] Sanjeev R., Priyanka G," Implementing Improved Algorithms over A
Priori data mining Association rule algorithm”, International Journal of
computer Science and technology, JCST VOL..3. 2010.

[5] Xindong W., Vipin K., J. Ross Quinlan, Joydeep G., Qiang Y., Hiroshi
M., Geoffrey J. McLachlan, Angus N., Bing Liu, Philip S. Yu, Zhi-Hua Z.,
Michael S., David J. Hand, Dan S," Top 10 algorithms in data mining",
Published online: 4 December 2007.

[6] S.Q. Zaho, "Association Rule Mining: A Survey," Anyang Technological
University, 2003.

36



Ll Lol cllsy) JB b deadd) oL cppalaal) )i qudlad
oan) Jal) ANg Al Aajall gaga BT dgag
S Gl daaa () dana L2
o) Jail) daala— oL Al
m.kiber@gmail.com
: paldia)

o 1 2 g3l Ayl el il Loale 4dSe e by cadlad e Capeil) L Gl Caagy
aina 5Sis - pall 4als Al JSLE Al e 55l dalsall o cagdslly deasl)
Dtals s an) dall A Tl <l il Calisal 4Bl Aspall ense g (e nd
s meiall Gl padils il A Aol §ypms leanse 33 230 agi (g Saalil
Lol 46 e b)) 2 mstial) aal S Slan) Jidaill aays ccuall slalS Ll

, AieKial) AN e g S il Aadsalll panaall, () clils Jie 5SS
Jali ot 8 Juaid dandl) o U cappil) 3 55i5al) Jagall W . dga sall 50300 56 )l
Laarieeal) dpagditd) yhlls Jilasll, cayaill dacadal)l cliliaal Cieia , deaall J8 Cppalell
dawpl) Jlasl) a8 Jiat Capail A (e 5 o (S A JSLE s cappaill b
Ol sl aal Lol L dgieal) cilgal) Gy el bt , B3eal s aalyal) el g i)l , &aall
O Bl s, capyill b oY) ASud ey, dpdia Glysay DLERAN Loy 8 (1aS

c el (4 e sl Cpaleall

37



Abstract

The research intends to recognize some training programs which are
available to be carried out without much cost, besides, the factors
negatively affect teacher- training, and the obstacles which face secondary
school teachers training. The researcher used descriptive method and
questionnaire as aresearch tool. The research population consisted of all
secondary stage supervisors and from them thirty had been randomly
chosen as a research sample. The most important results are: Discussions
groups, model lessons, and electronictraining may be considered as
programs do not cost much. Also, weak teachers education before
practicing profession,weak budget, and traditional methods used in training
are considered factors negatively affect training programs. The obstacles
face teacher training are ; lack of modern training aids , high cost of
equipment’s , and absence of coordination among departments related to
training . The most important recommendations are, related teachers
upgrading with compulsory training programs,making use of retired teachers

in training, and encourage directed self-reading.
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Abstract

g on the performance of theThe study dealt with the effect of trainin
workers in applying to the Sudanese Company for Electricity Distribution.
The problem of the research was to answer the main question: What is
the impact of the training on the performance of the employees? The aim
nce of training in the development of the research is to clarify the importa

of human cadres and to

clarify the relationship between the types and methods of training in
improving the performance of the job, and to know the effect of the
rch relied on training on raising the morale among the workers. The resea
descriptive analytical method and the questionnaire was used as a data
collection tool. The training led to the improvement of the performance of
the employees of the Sudanese Electricity Distribution Company. The
ifying the employees of the company to keep training contributed in qual
up with the scientific and technological development. The training of the
employees of the Sudanese Electricity Distribution Company helped to
ny censorship. Continuous training in the compa-create some kind of self
has contributed to the provision of services well. The most important
recommendations of the research are the need to identify the training
needs based on objective indicators that determine the required training
the organizational performance of to be addressed and include analysis of
the company and the work and employee performance. The training

programs must be chosen to meet the training needs of the company
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accurately so that the contents of the programs are compatible with the
ee's work , As well as the nomination of staff for nature of the employ
training must coordinate between the administrative units within the
company as required, while avoiding personal relationships in the granting

.of training opportunities .

Keywords :Training Doing the in RIGHT Efficiency .Effectiveness .

Piodutivrty .TimeTnrougkur . Addedvalueas. Out comes.
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Abstract

This study dealt with the economic, social , demographic, and health
characteristics and the impact of social and economic situation and
that of the poor health conditions of the deceased mothers on the
increase or decrease in mortality rate being among the most
important objectives of the study. The study also aims to identify the
impact of mothers’ levels of education and their awareness about
how to use family planning methods as well as getting. acquainted
with the impact of the profession of the husband and wife and their
income level on increasing mortality rates. The study adopted
several approaches including the inductive approach to addressing
the problem of the study. and formulating and selecting hypotheses.
The study also adopted the descriptive and statistical approaches to
identify the levels and trends of maternal mortality and reproductive
health. The sources used for data collection are observations,
interviews, focus group discussions and case study, A sample of 70
families of deceased mothers in each of kosti , Rabak, Eduiem,
Eljablain ,and Tantalite ,locations, in the White Nile state during the

period for 1-1-2014 to 1-9-2014 was identified and distributed
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according to the number of deaths in the study areas. The study
used the spss program to identify the impact of variation in social
and economic characteristics on the trends of maternal mortality. The
study found that far distances from the health unit center, lack of
education among girls and marriage of the underage girls, lack of
sufficient training for midwives , spread of direct diseases such as
hypertension and postnatal bleeding and complications of pregnancy
such as pressure and diabetes have contributed significantly to the
increase in maternal mortality rates, The study recommended the
need to train medical staff and midwives, disseminate health
education through the media, appoint midwives so that they can be
punished of case of their failure ,improve of transportation in wet
season, upgrade rural hospitals to government hospitals and
eclampsia health centers to the rural areas. Furthermore, the study
recommended the need for prima gravitas and women with frequent
childbirths to be delivered under the care of qualified staff in the

hospital.
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ABSTRACT

This study was conducted for two consecutive seasons in a private

farm at El-Riyadh area-Saudi Arabia to investigate the effect of chicken
manure and urea application on yield of wheat (Triticum aestivum L.). Plant
cv. Yecora Rojo. The organic and inorganic fertilizers were added single or
in four combination. Organic fertilizer used in this study was chicken
manure at (10 ton/ha) with different ratios (100%,75%,50% and 25%) for
two seasons. Inorganic fertilizers used were Urea (46%N) at level 300kg

N/ha, Triple super phosphate (48% Ca(H,POy),) at level 175kg/ha and

potassium sulphate at level 50kg K,SO, /ha.

The treatments were arranged in completely randomized block

design with four replications. The growth parameters measured were plant
height, number of leaves and plant dry weight. Reproductive attributes
investigated were number of spikelets per spike, seeds weight per spike,
100-seed weight and seed yield per unit area. The straw yield, harvest
index, nitrogen use efficiency and agronomic efficiency were also studied
in this experiment.

The results showed that organic, inorganic fertilization and their

combinations significantly increased all growth parameters measured in

this study. On the other hand there is insignificant difference between

single addition of chicken manure, its combination of 50% with urea and

urea alone on growth parameters. While its application of other different
ratios with urea had significant effect.

The results revealed that the combination of chicken manure with
urea increased seed and straw vyield significantly . In addition to that both
treatments are better than the single addition of urea. In contrast, single
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chicken manure addition and its combination of 50% with urea had no
significant effect on seeds and straw yield as compared to urea alone.

The results indicated that the harvest index increased significantly
with the addition combination of chicken manure and urea as compared
with the control.

The results showed that the treatments exerted significant increase

in the percentage of nitrogen in the seeds in comparison with the control.
Also the increase in the percentage of nitrogen was significant with the
addition of combination of organic manure and chemical fertilizers in
comparison with urea alone. While there is insignificant increase in
comparison with urea fertilizer in the second season although there
increasing in the percentage of nitrogen in the seeds. With regards to the
percentage of nitrogen in the leaves, the treatments exerted a significant
increase compared to the control in the two season. Also chicken manure in
combination with inorganic fertilizers caused a significant increase in the
percentage of nitrogen in the leaves as compared with urea alone in the

two seasons.

The results indicated that the nitrogen uptake by plants increased

significantly with all treatments compared with control in the two seasons.
Also the combination of chicken manure with urea increased the uptake
significantly in comparison with urea fertilizer.

The results revealed that the value of nitrogen use efficiency ranged

between 24.15-34.43 and 26.68-35.34 in the first and second season
respectively. With regard to agronomic efficiency it ranged from 10.9 -
21.27 and 11.93 - 26.02 in the first and second seasons respectively.
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.( Complete Randomized Block Design)
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Grain yield (kg/ha) : (#/aS ) Gusaadl dqlis)
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Soil analysis : 4l Julas

L“)Luj\:\.da.mun(eu30—)M)M\M\wh\)ﬂ\a&é@ﬂ\&m
Gsina Ll L J8 250 03] Adlaslly Al lical) mias (2) Jsaalls alll
Sanll aay dupaill Clangll U8 e @ilie 3ah sanat &5 Ao )3l aay A5l o il
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Particle size distribution % Texture pH EC K N o.M

Sand Silt Clay class dS/m-1 _mg/l  mg/l %

82 11.2 6.8 loamy sand 7.97 5.64 155 9.66  0.02

Agronomic efficiency (AE) : 4l gasall 3¢ <))
P AR el Adgandll 3o lSH 6

ALl 3 gl Bali) — saassad) gl Al

Aaliaal) Cpa g sl AeS

Agronomic efficiency (AE) = Grain yield (fertilized)-Grain yield (control)
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-(0.05) (s5ias (55 2ic (Duncan’s Multiple Range Test) ( DMRT)
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Results
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ABSTRACT

The study, entitled "International Responsibility for the Violation of
Water Resources in Times of Armed Conflict’, aimed at clarifying the
international criminal responsibility of moral and natural persons, the impact
of the attack on water resources, its origin and the consequent
responsibility. Is a violation of the water resources and their establishment
by the armed forces of the parties to the conflict, and does this entail
responsibility for the Head of State or military commanders?

The study used the inductive analytical method, and the most important
results were in:

That the crimes committed by heads of State and leaders against water
resources and their origin at the time of armed conflict have become a
matter of internationally recognized principles, immunity cannot be invoked,
and those under their responsibility are not subject to liability and
punishment based on obedience to orders and instructions.

The recommendations were: the necessity of prosecuting the perpetrators
of crimes against water resources and their origin and trial before
competent courts regionally and internationally, and the search end by table

of sources

and reference.
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