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Kinetic Study of Malachite Green (MG) Dye Adsorption Using
Carbon Nanoparticles
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Abstract:

Nanoparticles, characterized by their diameters ranging from 1 to 100 nanometers,
exhibit unique physical and chemical properties distinct from larger particles. This study
investigates the adsorption characteristics of malachite green dye onto carbon nanoparticles.
The carbon nanoparticles were synthesized using a patented method, which involves the
mechanical grinding of graphite. Various factors affecting the adsorption process were
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examined, including pH, adsorbent dosage, initial dye concentration, and contact time. The
adsorption experiments demonstrated that the removal efficiency of malachite green increased
with higher adsorbent dosages and longer contact times, reaching equilibrium at 45 minutes.
The adsorption data were analyzed using Langmuir and Freundlich isotherm models, revealing
that the Freundlich model provided a better fit, indicating favorable adsorption conditions. The
adsorption kinetics were studied, and the data suggested that the adsorption followed a pseudo-
second-order kinetic model. The results highlight the potential of carbon nanoparticles as an
effective adsorbent for removing malachite green dye from aqueous solutions. This study
provides valuable insights into the adsorption mechanisms and can contribute to the
development of advanced materials for environmental applications.

Keywords: Malachite green, Carbon nanoparticles, kinetics study, Adsorption process.
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Conc.ppm| 2 4 6 8 10 12 14 16 18 20

Abc 0.169) 0.341| 0.522( 0.72| 0.911| 1.083| 1.277| 1.463| 1.560| 1.78
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Malachite Green (MG)

Quantity of adsorbent w/g C. (mg/L) R%
0.01 0.790 95%
0.02 0.701 95.6%
0.03 0.623 94.1%
0.04 0.590 96.3%
0.05 0.412 97.4%

i (685 820N o2a O 2ag g L5l Balal) deja Baly v Jlay %R o (V=) I

Aduall e (Jiaae) VT A Ll 0 suSl Clasws Biaal) Aol il (Y -w) Jgad

ws\eltmz\.c);s (EJLJ\ EJLJ\UAP ~.~°) daall sl &L\éﬁﬁaﬁuﬂlﬂ Z\.:u.«aﬂeb; .00 doya amy

.(El-Didamony,2010:265-270; Folahan,2016: 384-424) cluhall e a3l 8l saldll

s Jbaiy) e il —Y -y -
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LGASYAA sie gl O gl clasua Ao (L aida V1) disal) 1Y (a3l aa Ce g ge ad ol :(Y-F) Jgaadl

T=25°C
Co
Ce mg/l Qe mg/g

5 1.959 14.041
10 1.781 14.219
15 1.536 14.964
20 1.024 14.976
25 0.569 15.431
30 0.489 15.501
35 0.400 15.6

40 0.378 15.622
45 0.311 15.689

RIS YA s Lgilil) O g Sl Cilasn disall cpa silfadde V1A Ao el (a5 8l (Y-F) Js&

ol (0 8313 ae (MG) sl a5yl 2 Balall Balll (V=V) JSaN g
N Ay £0 die BV aall Y deagy ol g Ly el 8l a3 Glld aey gil8y © s

Aady €0 Ol Gay i Y] st gaes Cupal

Ol afig — ¥ Y

O pall S cadY) aal) Sl Jag pd sl 5eY) Sha das goled )y Cual

Sl Jolaad) b Lavall Slzial Ay &8 L) (e Glass A5l mhau Ao drsall dillas
(YAA) Bhs cilayag silfaike (Yo s YA Y15 YE 9 YY 9 Yo g VA VU5 €5 Y) &gl 5S35
& Sl ooy (F-F) dalaal alasial ) dueS Glua 20y L i) Geadlill die

(7T JSa L Al (YY) Jslaad) b e Jean
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Qe mg/g
o

0 2 4 6 8 10 12
Ce mg/Il

Augilil) O gl cliva (MG) yad¥) cuslall )iy ge g Ce e (Y-F) Joia

C.(mg/ L) 298 K
Ce (mg/L) qe (mg/g)
12 1.080 10.92
14 1.525 12.475
16 3.062 12.938
18 4.320 13.68
20 4.576 15.424
22 6.603 15.397
24 7.594 16.406
26 8.006 17.994
28 9.632 18.368
30 10.979 19.021

gl G pasl) lass Ao (MG) ¥ cuslall ) Bl gobud (F-T) J<&

g5 s (Rudolph, 1935: 573) jbla diia LS Sl5eY) ajisil of (Y-F) JSal caug

Lrua U (e Leaiad) 4l of il cojell LS L Asgilil (pnSl Gilases o daaall Y
w8 S e sas o aag SheY) ddee o ol ¢ JsY) Braal) 3:S5 5005 e a3

dlally ALl Giibssall G 85iaall Balall aiygs 4088 A OlReY) Sha day (goladia s

i) 233 L yad 31 Jsf o sl IS5 Siag O3l Ala ) eV didee daa Ladic
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Lbaal) JCEY) sty Sley) @lily dilss 5 (Ferreira, 2016: 1-38) SlieY) sjals dayla
& (E77) saall B lgle Jguanll @ Al dapaal) cililad) a5y L Gdaids ygmeady afigud
=) JIKEY) 4 daiage duladl) ekl . jgeendy dlslaal Jadl) <Al (389 lilall s3a Jilas
"RHR LT digund) il ae (K 159 ;) sestY culs o8 (Y-0) Jeaall 8 caaly (¢
sl (el

y=0.0482x+ 0.0738
R?=0.9768

Ce

10

12

.a:ny'l.'d\ Gl Clawa Ao wady) asll) galaisy Ce s Ce/ge 3.,\.\3\)&'\1\ alibal) (£-7) Joaad)

Ce (mg/L) Ce/qe
1.080 0.098
1.525 0.122
3.062 0.236
4.320 0.315
4.576 0.295
6.603 0.428
7.594 0.462
8.006 0.444
9.632 0.524

10.979 0.577

Aagilil) 508l Cilasn Ao Laal) Y gmeaady Aldlaal Abil) cillbial (¢-Y) JSa
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Am K. R, R2

20.74 0.665 0.056 0.976

Al sl Sl Ao Aiuall R ) gmeady Alilee cBlales (9-1) Jgaa

e Baawie ik (s s b (6 385 ((+.3VT) Lraall Lo Baddl RY o6 als

zoli plaill 13 R | ad ) ang 5l (gsluie US3 o 5S35 ally sl G508l ilisia mhan

e \gale Jgaanll o3 Al Laanatl) bl il 5 LS daalie S15eY) ddee o) 3S535) 5 0 0

ol Jilaeq o dakid o ¢ il (Klus, 2003) (idass 8 Alsleal adll (K20 Gy (1-F) Jsaal

Jsaall (3 8)s€0 T R aa culgil) s3ag /Y 5 K il sy e o€ ((((0-Y) ) C
sl

1.4

1.2

log qe
e ot
fpl oo

y=0.637x+ 0.3434
0.2 R2=0.9772

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
log Ce

Al O gl clasa e MG aliaiay (iidai Alalaal adl) labidal) (0-¥) JSal)
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Co (mg/L) 298K

log Ce log qe
12 1.079 1.012
14 1.146 1.096
16 1.204 1.111
18 1.255 1.136
20 1.301 1.188
055 1.342 1.187
24 1.380 1.215
26 1.414 1.255
28 1.447 1.264
30 1.477 1.279

Al sl Glass Ao MG alaiey log ge s Ce Jam duwadll cilibadl (1-F) Jsa

T (°C) 1/n Kr R?

25 0.637 11.89 0.977

Aagill) O gl clasua Ao dawal) iR iddai b ddalas cdlalaa (V-F) Joia

adi L Amdtiye Lgilll e KU clinia ~DPH LUl RY dad o (Y=F) Jsaall il ek

AV alaill 455as Freundlich z3sas DA e Juadl) s MG J o fisw) of ) daiiil) oda
@Al Jiidigyd culh o N/ Al e Sl Glas Ao MG 5l Caagd Gulic (5S0 38 L sag
S sl Lea 12N/) Aahall o3 8 L Alse g2 o Aiilse palaial) dagl cul€ 1Y) Lo Y el

gyl @Sl Glay JalS e dilse alaia) 5ad ()]
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ASial) Ay —Y-v

bl (g clshal) ally) Janas Lt o S L 315 il ol daga SIeY) ASa s
R.C.Wu,J.H.Qu,2005: 630-] [22] Labaia¥) cileli 41 agal dod clily igis dsld)
Az 3gaill oz 3lad D 158 23 (MG) uad) cuSlall la¥) ASa aas dal e [638
bl Jals HLa )y sl dajal) e Gl 3sailly o Gumpaddl z3sad) (oY1 Aaall
P JSEIL Lol (Sarg (J9¥) Aapall e Loalal) e aladd) Jalas (e 2y Alalas

('-%) In(ge—qt) =Inge —kt ....................

sl (el Clases e (MG) ymd¥) sl & i allad) 2 Gt 5 ge Cus

ty (7 min) ddeall bl Jaeall g k¢ Mgl e () ddbaa il b Cplsl) die (an/ane)

ey b e Blaadads Llia 2 (A=T) Jaall 8 WS Gllall xe daladll 23 . (3280) gl 58

e Jseanll 5 Al il L (1-F) J<all & LS ddlisa Bhs s 2ie a3l i IN(ge—qt)
(377) Jsaadl b Al a daliinall dadlall Lashal) lalada adalig e (e

(Tl:::le) Cemg/L) q: (mg/g) t/qe In(qe-q) | t1/2( min-1)

5 1.959 14.041 0.356 0.499 2.236

10 1.781 14.219 0.703 0.385 3.162

15 1.536 14.464 1.382 0.202 3.872

20 1.024 14.976 1.335 -0.338 4.472

25 0.569 15.431 1.620 -1.354 5

30 0.489 15511 1.985 1.725 5.477

35 0.400 15.6 2.243 2.419 5.916

40 0.378 15.622 2.560 2.703 6.324

45 0.311 15.689 2.868 6.708

e (MG) il coslall (Jilfaide 1) palaia¥ tY /Y st/gt sIn ge—qt sqt st ad :(A-¥) Jsaal)
il YAA die Lgilil) ¢ el clasws
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1.5
y =-0.103x + 1.3847

1 R2 = 0.961
05 ’\’\
0 4

-0.5

-1
-1.5 ¢

(In (qe-qt

2
25 L
3

-3.5
(Tim (min

LOAIS YAA sie gl 0 gul Cilaswn diuall Y (A dasall e LSial) cilladadial) 1(1-Y) <Al

=1 Jeaall) dyaall llul) we @i Y AED AV Al ASn e oS il 08 )

Al clSia oot K Y asl D) 1ae judy LUa Lalsy¥) cdlebes Galedi) ca @lldg (9

B Sa) zisall LAugilll (oSl cliia e MG daaal S5 gle Caash 28150 Y]
: 38 (Mckay, 1998: 115-124) 4t 45 M) (4

t 1 1
qt o k2qe2 + ;t _____________________ (Y—T’)

A Al #agad ull) Janall o ¢ k5 BB oY) 450 zigai 8 LS gt 5 e Cun
bl ae daleill 25" ge h =k 5o V) 5151 Jaes L ¢(Singh, 2001: 133) asl
dibida Hha Glays die a3l Alie /ot awy P (e Blandads Ll &g (A-T) Jeanll 3 LS
bl bl alalig e s e Jsaand) 5 Al K 50 6 ais adll sda (A-Y) JSa) 6 LS
Gwisas Jus OB Oa ea¥) il pisall #1585 (A7) Jeanll (8 duse AuB Ayl G
r A gail) e aie juanll Sy (W.J. Weber, 1963: 31- 60)

qt =kD t1/2 + C —————————————————————————— (V—V)
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»C 5y gl Ay Ol die Bae saag JU clisall Jabs eyl oyl sk p Cus

Sl e Jalal g 1/2. Qi Gt 3 ladll il ) aalisy Joe (e o0 (S (531 ol
dibde s Glays die t1/2 dilae gt sy DA (e Llaidads gl 219 (3- 8) Jgaall 3 LS
ol il oo (e letle Jsemnll & Kp o (3-9) Jsal s s (3-8) IS i Ls
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tfqt
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y =0.06x+0.1732

0.5 ¢ R?=0.9783
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Time
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gl oSl Clasmes o Baall el LAY Asllly oY) sl adgai plhadsu)

de JReY) OYaee jaag GleY) B8 il dage Gilalaall sda . IeY) A EDklaa andil

Aieuaic Aulilly Jo¥) A5z 3kl A€l el (myer (A-Y) Jsas . l5eY) saacl araas

e oSnl zisall o) 'R dad cadl L 'R 5 ge,cal Lgwadll JeY) @iy Yk, ko culsil
alal) (abaia¥ cauliall (e JuadlY) z3gaill 52 (. 4YA) Al 450

ge ol xe 35 (A-T) Joaall (B g all (Lnluall) g o Ol W& (MG) yadl) sl
Aaplll Oesll Silasan o eY) i 2S5 Laa duyail
&N dea al ehn) die sl sl o Ll laseadl Jals HLEY) z3gas cillabie el

Jaall 3 oSl Bamgl) Sohadll o Cad Glapad) Jaly L) ssha o ) el Lea Jua)
.(Venkatraman, 2011: 637) luga 52 canli (§AY) cilghaall (e oSl

qe first -order second —order Intrapartical
(mg/g) diffusion
(exp.) | ge(calc)(mg/g) K R?| qe(calc)(mg/g) K h (mg| R? Kp (mgg
(min (mg g!| g'min- 'min-%)
) mi') )
15.689 2.752 0.103 0.961 16.66 0.023] 5.661| 0.978 0.424

(MG) ,aa¥) cuslal) 1Y elal) Jaly JLaay) g ilaig Aty LAY 45N ClbSa om Ak (9-7) Jsss

(Oslall 2 ga V1) e

Qbmy‘ —-¢
p A saill e ool 5,58l i) (e Lguadlaiiad ¢Kar ) lalina) aal
Ll cljied) dllas e (MG) yumaa¥) sl Gl e il saldl 4 55k -
sl J 488y €0 die el ey i g ilfaale VT 5SS Gus L0 S

coa +0 0 Linall 5ies deya Juadl L(MG) sl
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Jeai) g L50,Sl gilil) Clasaal) slai = (MG) a1 caklall Glsall h5aY) iy

Ly 8 o ga
g o) ) sl oSl lisia i — (MG) yuad¥) cuslall Sall andl) dais
cliall Jal el Leciall )5y Aly Shey) LSl Jia Juadl ga 4alll 45l

Y ke 3

raabally jalaal) daild

X ol (FVE saall el alle Ao duail a2 ol o sl Lingl i€ " ¢ SHaCuY) Chuyd desa
YEY G cpulad) aall ciiyeanll cljudll Ao "a sl (b deslall (e Gugyn " egsanll dudac
Yeud

A9 Al Aedall gl ol Al AUS colaks deals e il Ll alidl) anlS S
Al dae gl Hlasadly Quiill GO Sleall e Balia ghisl Seln (Opun des Jale Al LY
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Abstract:

Research into Ibn al-Athir's book Al-Kamil fi al-Tarikh, dating back to the second
decade of the fourth century AH, is of great importance because its author no longer follows in
the footsteps of the historian al-Tabari in every step he takes. The absence of a primary source
since 310 AH (923 AD)—the year of al-Tabari's death—has created numerous other sources,
only some of which are known to provide Ibn al-Athir with material for his annals. Furthermore,
research into the cultural aspect, specifically the urban aspect, is of great importance because
the book Al-Kamil was primarily intended to address Arab-Islamic political history, while the
cultural aspects were discussed in its discussion of politics.

The research examined one of the cultural aspects, namely the urban aspect, as it appears in Ibn
al-Athir's book Al-Kamil, dating from 376-400 AH (986-1010 AD). Such a study is
indispensable in understanding, studying, and analyzing historical texts, which we find in Ibn
al-Athir, a historical text encompassing political aspects and events. Moreover, the cultural
aspect is found throughout the texts. Therefore, given the importance of the urban aspect, the
subject was chosen as the objective of the study.

The research consisted of two axes: the first, the urban aspect of Baghdad and its dependencies,
and the second, the urban aspect of the Levant, Persia, the Maghreb, Andalusia, and other cities
of the Islamic world. Both axes addressed the study of city defensive fortifications, such as
walls, trenches, defensive-style gates, and the main castles located in the city center, as well as
other urban elements that contributed to the defense of castles and fortresses and the repelling
of invasions. Often, mention of castles and fortresses, by mentioning their names, was linked
to a city or a figure, whether a sultan, prince, or administrator who played a political or military
role there.

We also examined architectural features of a religious nature, i.e., "religious buildings,"
referring to mosques, churches, synagogues, and monasteries, such as the Upper Monastery in
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Mosul, and some religious shrines, such as the Shrine of Ali (may God be pleased with him)
and the Shrine of Hussein (may God be pleased with him).

There are also buildings of an economic nature, such as markets, such as the Basra Food Market,
in addition to service institutions mentioned by Ibn al-Athir. Other scattered architectural
features, such as baths and cemeteries located near the Shrine of Ali (may God be pleased with
him) and the Shrine of Hussein (may God be pleased with him), are also mentioned.

It should be noted that the architectural aspect was extracted from the political texts. Texts were
extracted from the book, sorted, and the architectural elements and vocabulary were extracted
and organized into axes, sections, and paragraphs within this research, each according to their
agreement with each other and the elements of similarity found between them. We also
attempted to compare them to demonstrate the civilizational aspect represented by the
architectural aspect of the history of the Arab Islamic nation, using Ibn al-Athir's book, Al-
Kamil.

Keywords: Ibn al-Athir, al-Kamil, urbanism, civilizational aspect, systems.
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Abstract:

The Holy Quran and Islamic education encompass religious and educational objectives
that contribute to enhancing and developing religious knowledge, in addition to refining and
refining the soul. This goal is achieved through students' interaction with examples and
evidence drawn from Quranic verses and authentic Prophetic hadiths, which helps them
organize and organize religious information in their minds. Furthermore, this subject
contributes to promoting the highest Islamic values and educating individuals on noble virtues
and principles. However, many learners struggle to comprehend certain rulings at various levels
of general education. It is noted that they frequently make mistakes in reciting the Holy Quran
and are unable to correctly pronounce the final words correctly, both in writing and speaking.
Opinions vary regarding the reasons for this weakness; some attribute it to the nature of the
subject itself, others point to the dryness of the prescribed textbooks, while others attribute the
problem to the teaching methods used. Accordingly, the researchers felt motivated to search for
solutions to these difficulties or mitigate them. Therefore, they decided to study one aspect of
this weakness, namely the teaching methods and strategies used in teaching this subject, and to
devise modern teaching strategies to overcome these difficulties.

Accordingly, they decided to implement the "Think-Pair-Share" strategy to answer the
following question:

What is the effectiveness of the "Think-Pair-Share" strategy in enhancing the achievement of
the Holy Quran and Islamic education among first-year intermediate students?

The researchers chose Al-Adala Secondary School as the location for their research,
where two classes were randomly selected from among the three classes at the school. The two
selected classes were Class A and Class C, and the number of students in these two classes
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reached 60 students after excluding the three students who failed. The researchers then applied
the necessary procedures to balance the two groups and control relevant variables using
appropriate statistical methods. The researchers reached the following results:

1. Developing students' thinking: The "Think-Pair-Share" strategy demonstrated its
effectiveness in enhancing students' thinking, as each student discusses with a peer and
exchanges ideas before presenting them to the class.

2. Enhancing student collaboration: The strategy was effective in opening the door for students
to work in groups, providing them with the opportunity for classroom discussion, which
enhances the exploration and application of information.

In light of these results, the researchers recommended the need to focus on using modern
teaching strategies that contribute to enhancing students' thinking skills. They also emphasized
the importance of developing these skills to facilitate the learning process and achieve
educational objectives effectively.

Keywords: "Think-Pair-Share" strategy, the Holy Quran, Islamic education, first
intermediate.
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Preparation of silver nanoparticles, characterization and
demonstration of their Cytotoxicity and effect on filters used in
water purification applications
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Abstract:

The synthesis of silver nanoparticles is a topic of great interest due to the increasing
demand for these materials due to their multiple applications and their inhibitory and therapeutic
benefits. In addition, there is a focus on the effect of silver application on filters and its
effectiveness against bacteria and some other pollutants. It is essential for detoxification of
metals by reducing metal ions in water, absorbing them and reducing their effects. As a result,
silver nanoparticles were produced by two methods: chemical synthesis and laser ablation. The
synthesized silver was used as an antibacterial agent against positive and negative bacteria, as
well as strong and weak fungi commonly found in water. The produced silver nanoparticles
were analyzed by several techniques using UV, FTIR, SEM, ZP, AFM, and cytotoxicity
techniques to verify their nano-nature, with special attention to the presence of silver in the
liquid and silver retention in the filters, and the zeta potential technique to evaluate the stability
and charge of the material. Atomic absorption spectroscopy (AAS) is used to measure the
concentration of silver in water after filtration and TDS testing to measure dissolved salts in
water, with the aim of assessing its potential harm to make it a drinking water suitable for human
consumption.

Keywords: Antimicrobial activity, E. coli, silver nanoparticles, UV, toxicity, Nano partial.
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Introduction:

Nanotechnology has the potential to revolutionize the development of new
products, particularly in the realm of medical applications for early disease
detection and treatment, The unique properties of nanoparticles, stemming from
their small size, offer significant advancements in biosensors, biomedicine, and
nano biotechnology. Silver nanoparticles have emerged as a promising
antimicrobial agent with the ability to effectively target a wide range of sites, both
inside and outside of cells. Moreover, silver is widely utilized as a catalyst in
chemical reactions such as the oxidation of methanol to formaldehyde and
ethylene oxide. Silver nanoparticles have strong antimicrobial properties against
various bacterial strains, such as E. coli, a common microbe found in kitchen
environments. The mechanism of action involves the interaction of silver
nanoparticles with the bacterial outer membrane, leading to the disruption of
essential metabolic pathways and ultimately causing bacterial death. The small
size of nano silver contributes to its enhanced and long-lasting protection against
microbial activity [1].

Metal nanoparticles are a prominent area of focus within the field of
nanotechnology due to their ability to impart new physical and chemical
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properties, such as catalytic, electronic, magnetic, and chemical characteristics.
The reduction of metal ions is a widely utilized method for synthesizing metal
nanoparticles, typically involving the use of reducing agents like sodium
borohydride or other chemicals. However, the toxicity of these chemicals to cells
has prompted researchers to explore environmentally friendly approaches for
nanoparticle preparation, particularly in the case of silver and gold nanoparticles.
The green concept has been employed in the preparation of silver nanoparticles
using glucose as a reducing agent. Solvents, reduction techniques, and capping
mechanisms are key considerations in green nanoparticle synthesis. Silver metal
and its 1ons exhibit antibacterial activity against both Gram-positive and Gram-
negative bacteria, with their antibacterial mechanism involving interactions with
thiol groups present in enzymes and proteins. Organelles within bacteria play a
crucial role in respiration and the transportation of substances across the cell
membrane. Furthermore, the attachment of silver ions to the bacterial cell
membrane leads to bacterial death. The human body has the capacity to convert
silver minerals into ions which can interact with bacterial cells. However, an
excessive presence of silver ions can result in damage to normal human cells and
cause cytotoxicity. The increased surface area of silver nanoparticles enhances
their antibacterial activity compared to regular silver metal. Polymers and metal
nanoparticles have been combined into a nanosystem and utilized as a covering
agent due to their unique properties such as optical, catalytic, biomedical, and
electrical characteristics [2]. Silver nitrate can be transformed into silver
nanoparticles using glucose as a reducing agent in the presence of polyvinyl
alcohol as a hosting material. This reduction system is widely employed in
biomedical and semiconductor processes due to its high thermal stability and
chemical resistance. Materials on the nanoscale exhibit properties that are distinct
from those displayed by their larger counterparts, thus making them known as
nanomaterial's. The focus of this review is on evaluating the toxicity of both silver
and gold particles in vivo and in vitro. Consequently, the toxicity of silver
nanoparticles (NPs) on microorganisms necessitates careful consideration of the
specificity of the response. This is essential for determining whether silver NPs
induce toxicity in other cell types. However, the current understanding of the
potential adverse effects of human exposure to silver nanoparticles is limited. This
i1s concerning, given the increasing use of silver nanoparticles in consumer
products, which raises the potential for human exposure in various occupational,
consumer, and environmental settings. Although there are currently few studies
on the toxicity of silver nanoparticles and a limited number of publications, it is




YoYe olusi 4 — v GG A9 bl gy paiBan ald 2 "l iy Eiganll KAl plus' dlaa

expected that research in this area will significantly increase in the near future due
to the associated benefits [3]. It has been identified as a straightforward and
feasible substitute for the artificial and physical chemical process. It is widely
acknowledged that numerous microorganisms produce organic substances
internally or externally, playing a crucial part in detoxifying toxic metals by
reducing metal ions and functioning as nanoparticles in factories. Consequently,
this research involved the synthesis of Ag NPs through two biosynthesis methods:
one utilizing bacteria isolated from soil and the other employing botanical extracts
from fresh green plants. The visual observation of the color change in the reaction
mixture from pale yellow to brown, as well as the use of a UV-visible
spectrophotometer to measure the absorption maximum of the synthesized Ag
NPs, were conducted to study the Ag NPs synthesized by these two methods.
Additionally, it was found that nanoparticles produced by bacteria exhibited
higher antimicrobial activity against specific pathogenic and environmental
strains compared to those synthesized using other methods [4].

Materials and methods Preparation:

The ready-made silver powder was purchased in the form of a powder of
sample 1, while sample 2 was prepared by dissolving aqueous silver nitrate in
distilled water, mixing and stirring continuously at room temperature 60 °C,
adding hydrochloric acid (HCI), and the nano silver precipitates and is dried at a
temperature of 200 °C, crushed and burned at a temperature of 500°C and is in the
form of lead powder and was purchased from Baghdad, Iraq - Bab Al-Muadham .

Silver was purchased in the form of a high-purity plate of 99.99%, and the plate
was removed by laser after being placed in distilled water and bombarded with an
energy of 950 mJ and a number of pulses of 3000 pulses and a frequency of 1 Hz
using a laser wavelength of (1064 nm). This sample 3 was in the form of a dark
yellow solution. As for sample No. 4, the silver plate was removed by laser with
an energy of 550 mlJ, a pulse number of 3000 pulses, and a frequency of 1 Hz
using a laser wavelength of (1064 nm), and the color of the liquid was very pale
yellow.

Characterization of silver nanoparticles (Ag NPs):

UV scanning was used to evaluate the sensitivity of colloidal silver particles,
showing a distinct absorption peak due to surface plasmon excitation. Collective




YoYe Glusi & =V EIEN (Lol caled) Cigum saiha Gals ax ety gl Sl plu’ Al

excitation of conductive electrons in the metal was documented, and FTIR was
used to detect the absorption peaks of atomic bonds, with specific absorption
peaks for silver nanoparticles. (ZP) was performed for samples to determine the
type of charge, stability and stability, along with testing the nanoparticles to
distinguish between nano- and micro-sized particles and determine their stability.
Atomic absorption spectroscopy (AAS) was used to verify the presence of
nanosilver in some handmade filters, and to determine their concentration in the
water after it exits the filters, and compare it to harmful levels. TDS analysis This
analysis also sought to determine the presence of salts in the liquids at the parts
per million scale and confirm their harmful or harmless nature. The test included
samples of drinking and distilled water.

Cytotoxicity characterization of AgNPs:

The cytotoxicity of AgNPs synthesized on ex vivo cells was evaluated and
available for experiments. Increasing concentrations of silver nanoparticles in
phosphate buffered saline (PBS) pH 7 (0.0, 10, 20, 30) pg/ml with serum-free
culture medium (RPMI-1640) were used to examine their toxic effects on white
blood cells. The experiment was carried out in 96-well flat-bottomed tissue culture
plates, where each well was seeded with 100 ul of white blood cell suspension at
a concentration of 1 x 10* cells/ml and exposed to the above concentrations. After
adding the nanoparticles to the wells, gentle circular stirring was performed to
ensure uniform mixing with the cell suspension, after which the plate was sealed
and incubated at 37 °C for 24 h. The next day, the culture dish was sealed and
placed in an incubator at 37 °C for 24 h. Cell culture continued for 24 h. The next
day after cell culture, the dish was gently swirled in a circular motion for 3—4 min
to remove non-adherent cells, and any excess medium was poured off and
discarded. Column (1) served as the negative control. After the specified
incubation period, the plates (containing the culture medium and cell suspension)
were poured off and rinsed three times with phosphate-buffered saline (PBS) to
ensure that any remaining nanoparticles and non-adherent cells were removed,
after which 10 ul MTT dye solution was added. The cells were repeatedly rinsed
with phosphate buffer until the excess dye was removed. After the plates were
completely dried, the readings were obtained using an ELISA plate
spectrophotometer at a wavelength of 500 nm. The inhibition rate was then
calculated [5].
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Characterization of antibacterial activity of Ag NPs:

The effectiveness of nanoparticles against water-polluting bacteria was tested
using two types of bacteria, including standard isolates of 25922 ATCC
Escherichia coli and Staphylococcus aureus 25923 ATCC obtained from the
Environmental Research Center/University of Technology/Baghdad/Iraq. The
antimicrobial activity of nanoparticles is attributed to their physical and chemical
interaction mechanisms with biofilms. This is related to the intrinsic properties of
nanoparticles, such as their high surface area-to-volume ratio, particle size,
distinct crystalline morphology (edges and corners), and reactive surface
properties [6].

Characterization of antifungal activity of Ag NPs:

Two varieties of mushrooms were subjected to an experiment, which
confirmed the efficacy of silver in combating waterborne fungi. The study
examined the impact of differently prepared silver on the sensitivity and activity
of two types of fungi, namely Trichoaerme. harzanium (T.D) and Apergillus nigar
(A.N), isolated in a dish with a potato-based agar medium at 34 °C. The
nanoparticles displayed varying levels of effectiveness in inhibiting fungal
growth, with the inhibition area diameter increasing with higher concentrations.
The solutions at different concentrations exhibited differing effects, indicating an
increase in inhibition rate at higher concentrations, possibly due to weak
interactions between silver and shell structures [7].

Filter manufacturing and testing:

Different types of filters are manufactured, and the prepared samples are
added to them and some necessary tests are conducted to determine the efficiency
of the filters prepared in different ways. Six filters are manufactured C1, C2, C3,
C4, C5, C6, the water coming out of these filters is tested. After that, it is tested
for ASS and TDS to determine the silver content and its percentage in each filter.

Results and Discussion:
UV-visible spectrum results:

The results of the assay of the samples. It indicates that the presence of silver
nanoparticles lies within the range of 200nm to 600 nm. Moreover, it was
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observed that the UV absorption spectrum of the silver nanoparticles is consistent
with this range and their presence as sample (1) and sample (2) [8].

The powders or colloidal solutions were suspended in distilled water to
investigate the effect of different fabrication methods on the size of silver
nanoparticles. The absorption spectrum of the silver nanoparticle solution showed
a surface plasmon peak at about 400 nm, indicating nearly spherical nanoparticles.
The solutions containing surfactants showed higher peak intensities compared to
those prepared at different energy levels and dispersed powders or colloidal
solutions suspended in liquids. The results of samples (3) and (4) were very
similar to those shown in (Figure. 1) [9,10].
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Figure 1. UV- vis spectra of samples 1 and 2,3 and 4
FTIR results:

Figure. 2, depict the presence of a wide absorption band at 430 nm, attributed
to silver nanoparticles, with an additional absorption band at 3380 cm™! indicating
water adsorption on the nanoparticles [11]. The spectra of silver nanoparticles
produced in various liquids demonstrate absorption bands, indicating a chemically
clean surface with surface oxidation and the presence of water adsorbed on
hydroxyl groups (OH) within the range of 3170-3650 cm’!. Manufacturing of
nanoparticles in different aqueous environments results in a sharp peak within the
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wavenumber range of 3100-3600 cm!, as well as a peak at 1639 cm™! associated
with OH vibrations and water expansion and bending vibrations. Additionally,
there is a distinct peak at 670 cm™! indicating nano silver. A sharp peak at 1384
cm’! is observed, attributed to nitrate ions. Peaks up to 875 cm! are observed in
the nano silver samples suggesting residual silver deposits despite repeated
washing [12].
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Figure 2. FTIR spectra of samples (1,2,3,4) prepared.

Scanning Electron Microscope (SEM) Results:

Study of the surface topography of the produced powders and colloidal
solutions after placing them on a silicon chip and leaving them to dry completely.
The sizes of the nanoparticles were calculated using the Image J program .In terms
of the graph, the program was used to draw the size distribution and average sizes
of the nanoparticles Surface roughness Root mean square (nm) Grain size (nm)
[13]. The particles we obtained were within the nano scale and had irregular
spherical shapes. The figure shows silver nanoparticles prepared in distilled water
that does not contain ions after deposition on the silicon chip at magnifications
(2um, 5 pm, 10 pm and 50 pm). The size dimensions of the silver nanoparticles
were measured and they had irregular spherical shapes and their size increased
and decreased according to the type of preparation method [14]. As in Figures the

pictures of the shapes SEM (3,4,5,6).
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Figure 4. SEM images for sample 2.
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Figure 5. SEM images for sample 3.
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Figure 6. SEM images for sample 4.
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Zeta potential (ELS) results:

Electroluminescence scattering (ELS) measurement was performed to
investigate the stability of the prepared materials using different methods,
including placing the powders in distilled deionized water in varying amounts as
in samples 1, 2 and as for samples 3, 4 the liquid could be diluted with distilled
deionized water. In addition, the aim of the measurement was to identify the
agglomerates present in the aqueous solutions. In specific experiments, the zeta
potential, which is an important indicator of the stability of colloidal dispersions,
was analyzed. Figure.7, shows the zeta potential distributions of the prepared
metal nanoparticles in different liquid environments, while (table 1) shows the
zeta potential values obtained for all the prepared colloidal solutions. It is worth
noting that negative values indicate greater stability of the nanoparticles.
Moreover, it was observed that the surfactant concentration affects the zeta
potential value, whereby a higher surfactant concentration leads to an increase in
the zeta potential. A negative zeta potential value may also play an important role
[15].

Sample Results
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Figure7. ELS zeta potential for samples. A - Sample 1, symbol 1 A g. B - Sample 2, symbol
4 A g. C- Sample 3 and symbol 5 A g. D - Sample 4 and symbol 8 A g.
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Table 1. Basic ELS Report Zeta potential values of silver nanoparticles.

Sample Zeta potential (mV) Mobility (M\s) (v\cm)
1 41.67 2.20
2 4591 2.42
3 42.12 2.22
4 35.71 1.88

Dynamic Light Scattering (DLS) results:

Figure. 8, show powder nanoparticles that were dispersed in a liquid using an
ultrasound device, and were used (table. 2) for zeta potential analysis via dynamic
light scattering (DLS). They were then transferred to a tube and subsequently
examined for their nanoscale dimensions. In addition, the images obtained were
analyzed using a zeta device, producing results as reported [16]. The magnitude
of the zeta potential reflects the level of electrostatic repulsion between similarly
charged particles in the scattering medium. Colloids with high negative or positive
zeta potentials are electrostatically dispersed, while those with low zeta potentials
are prone to coagulation, aggregation, or agglomeration. The stability of colloids
can be assessed based on the range of zeta potential values, as illustrated by shapes
presented [17].

Sample e

rrrrrrrrr

C- D-

Figure 8. Shows DLS Nano particle examination of samples. A - Sample 1, symbol 1 A g. B
- Sample 2, symbol 4 A g. C- Sample 3 and symbol 5 A g. D - Sample 4 and symbol 8 A g.
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Table 2. Basic DLS Report Nano particle values of silver nanoparticles.

Sample Eff Diam (nm) polydispersity
1 564.14 0.321
2 295.25 0.344
3 180.19 0.731
4 231.68 0.435

Atomic Force Microscope (AFM) Results:

Figure. 9,10,11,12, shows the particle and nanoparticle size distribution of
dried colloids prepared as in (Ag), and individual colloids can be observed
Individual colloids protruding from the slide can be observed. By examining the
representative scan line obtained from the topographic image, one can see that
protrusions protruding from the surface while the height measurements obtained
from the AFM can be used as side dimensions are affected by an artifact called
torsion of the specimen. Increased NP deposits lead to an increase in size and
extension of the structures. This suggests that nanometers are transferred from
individual entities on the surface to larger aggregated structures with deposits of
additional Nano precipitates.

The nanoparticles were imaged by atomic force microscopy (AFM) operating
in air contact mode at room temperature. The AFM images show a gravitational
interaction between the nanoparticles leading to the formation of well-cohesive
nanoparticles characteristic aggregates where, however, each nanoparticle retains
its own character and the (table 3) shows values particle size of the prepared
nanoparticles, the schematic diagram and represents particle size distribution of
the prepared Ag NPs report where it was found that the values of values of surface
roughness, rams and grain size were found to be (3.67, 4.4, 65.79) nm Schematic
diagram and represents the size of the prepared particles [18].
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Figure 9. AFM image of Sample 1 (A) 2D, 3D, (B) particle size distribution.
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Figure 10. AFM image of Sample 2 (A) 2D, 3D, (B) particle size distribution.
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Figure 11. AFM image of Sample 3 (A) 2D, 3D, (B) particle size distribution.
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Figure 12. AFM image of Sample 4 (A) 2D, 3D, (B) particle size distribution.

105



YoYe Glusi & =V EIEN (Lol caled) Cigum saiha Gals ax el il Eiganll jSAY pluc’ dls

Table 3. Particle size values of prepared Nano samples.

Sample Average size (um) (um) x Grain Size (nm)
1 0.066 66
2 0.0539 53
3 0.0454 45
4 0.0547 54

Atomic absorption (AAS) results:

Atomic spectroscopy plays an important role in the field of analytical
chemistry, as it aims to identify salts and elements present in liquids on a part per
million scale, either to detect the presence of an element or to ensure that it is not
harmful. Our study included testing drinking water and distilled water entering
the filter paper and placing the prepared silver, starting with C1 which was placed
on the filter and mixed with the water of sample 1, filter 2 which was placed on
the silver prepared from sample 2, filter 3 which was placed on the liquid sample
from sample 3, and filter 4 which was placed on the sample prepared by filter 4,
while ensuring that the concentration did not exceed an undesirable level. The
results are shown in (table 4) which shows the ppm levels in distilled water and
tap water for the filters manufactured according to the order of the filters [19]. It
is clear that the distilled water free of ions, called Control, contains a small
percentage of salt and contains some minerals, indicating that it is not completely
free of ions. The filter analysis reveals an increase of 4 units of silver, and it was
found that the filters do not allow silver to pass through them. The control sample
shows an increase of 1 unit or less, which indicates that the removal of silver from
the resulting liquid after filtration by filters means that the silver sticks to the filter
and does not pass through it to a small extent, which is a good indicator [20].

Table 4. Atomic Analysis Spectroscopy (AAS) for testing water from filtration.

Filters ppm Abs BG
Control Distilled water 0.4721 0.0188 0.0017
1 4.0345 0.5560 0.0020
2 1.7785 0.2158 0.0013
3 3.9350 0.5410 0.0028
4 1.4344 0.1639 0.0017
Liquid tap water 0.5046 0.0237 0.0018
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According to the data provided, which also show the atomic analysis of some
circular filters with the addition of silver prepared by the dip method and their
ppm, it is clear that the presence of ppm salts is due to the permeability of the
filter. The increase in salts is therefore small and has little effect on the potability
of the water. In contrast, salts associated with vitrine or silicone rubber lead to a
significant increase in ppm, albeit at levels that do not pose a significant risk to
water quality. The toxicity of the silver used is considered moderate based on
cytotoxicity studies. It should be noted that not all silver penetrates the membrane
or filter but adheres to it due to its rough spherical shape [21].

Toxicity Test results:

To investigate the potential toxicity of silver nanoparticles on white blood
cells, varying concentrations of silver nanoparticles were introduced into pH =7
phosphate buffered saline using serum-free culture medium (RPMI-1640). The
experiment was conducted in 96-well Flat Bottom Microtiter Plate tissue culture
dishes, with each well containing 100 pL of white blood cell suspension at a
concentration of 1x10* cells/ml. After exposure to the nanoparticle
concentrations, the dishes were gently agitated to ensure proper mixing and then
placed in an incubator at 37°C for 24 hours. Following this incubation period,
non-adherent cells were removed by gentle agitation, and the excess medium was
discarded. A negative control was included in column (1) of the plate.
Subsequently, the plates were washed thoroughly with phosphate buffered saline
to eliminate any remaining nanoparticles and non-adherent cells before adding
MTT dye solution. After multiple washes to remove excess dye, the plates were
dried and analyzed using an ELISA micro plate spectrophotometer at a
wavelength of 500 nm to obtain results for four different samples two ready-made
powder samples, one manufactured powder sample, and two laser-removed liquid
samples with different power settings (950 mJ and 550 mJ). The calculation of the
Inhibitory Rate was performed according to in the following, The study revealed
that the toxicity levels were moderate in the concentrations prepared in Al, A4,
A5, and A8, affecting white blood cells ex vivo at a 500nm wavelength. Each
reading was conducted 8 times. In order to enhance the substance's toxicity, it is
essential to elevate the cells' exposure rate to silver and minimize the size of the
silver material manufactured, thus leading to an increase in silver toxicity as in
(table 7,8) [22].
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Table 5. Toxicity assay for samples 1,2,3,4 at concentration (ug/mL) treated OD>%

Concentration (ng/mL) Inhibition rate (%)
1 2 3 4
0.0 0.0 0.0 0.0 0.0
10 291 8.11 2.601 2.653
20 8.032 9.57 3.485 4.058
30 8.342 15.29 7.076 8.740

Table 6. Inhibition rate (%) at concentration (ng/ml) for samples 1, 2, 3 and 4.

Concentration (pug/mL) Treatment OD>%
| 2 3 4
0.0 1.922+0.02 1.922+0.02 1.922+0.02 1.922+0.02
10 1.866+0.01 1.766+0.03 1.872+0.01 1.871+0.04
20 1.832+0.01 1.738+0.02 1.855+0.02 1.844+0.06
30 1.774+0.03 1.628+0.01 1.786+0.03 1.754+0.01
e Each number in table represent M+SD for eight replicates

Antibacterial activity of AgNPs:

To examine the impact of prepared nanomaterials on bacterial isolates, two
isolates were cultivated on nutrient agar medium. The well diffusion method was
employed to assess the effect of silver nanoparticles at various concentrations (30,
20, 10, 0.0, 0.0 and 0.0 pg/ml) on the growth of Gram-negative Escherichia coli
(25922 ATCC) and Gram-positive Staphylococcus aureus (25923 ATCC). The
bacterial cells were first activated by culturing them in brain and heart broth for
24 hours at 37 °C with continuous stirring, followed by culturing in Hinton-Muller
medium to examine the antibacterial effect. This research methodology was
described [23]. Next, 6 mm diameter holes were created at equidistant points in
the center to facilitate the application of the nanocomponent solution at a rate of
100 pL per hole. Subsequently, the plates were allowed to settle and absorb the
nanocomponent solutions for fifteen minutes at room temperature. Following this,
the plates were moved to a 37°C incubator as per and Statement of inhibition in
tables and figures [24].

Inhibition Ratio = Test Reading / Control Reading x100.

Example :25= Inhibition zone diameter in the presence of amoxicillin at a
concentration of 250 gu/ml
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Figure 13. Zone of inhibition (mm) of gonococci with different concentrations of silver

prepared by different methods for Escherichia coli ATCC 25922

' @@
30 2

Escherichia coli
ATCC 25922 (1)

Escherichia coli
ATCC 25922 (2)

Escherichia coli
ATCC 25922 (3)

Escherichia coli
ATCC 25922 (4)

Table 7. Toxicity assay for prepared samples A1 A4 A5 A8 at concentration (ng/mL) treated

ODSOO

Inhibition zone in (mm)

Escherichia coli ATCC 25922

Concentration pg/mL 1 2 3 4
-Ve control 0.0 0.0 0.0 0.0
10 9.9 7.0 8.1 8.9
20 13.5 8.2 10.9 12.2
30 15.6 8.7 11.8 12.8
+Ve control 25.6
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Table 8. Inhibition rate (%) of gonococci with different concentrations of silver prepared by
different methods shows the zone of inhibition in mm for Escherichia coli ATCC 25922

Inhibition rate (%)
Escherichia coli ATCC 25922
Concentration pg/mL 1 2 3 4
-Ve control 0.0 0.00 0.00 0.00
10 38.67 27.34 31.64 34.77
20 52.73 32.03 42.58 47.66
30 60.93 33.98 46.09 50.00

The (table 7) Inhibition zone diameter (mm) for brown bacteria with
different concentrations of silver prepared by different methods Inhibition zone in
(mm) for Escherichia coli ATCC 25922 bacteria. Figure 13. Inhibition zone (mm)
for brown bacteria with different concentrations of silver prepared by different
methods for Escherichia coli ATCC 25922 bacteria [24]. And (table 8) Inhibition
rate (%) for brown bacteria with different concentrations of silver prepared by
different methods shows the inhibition zone in (mm) for Escherichia coli ATCC
25922 bacteria.

Conclusions:

The study included samples of ready-made powders manufactured by the
precipitation method as well as liquids prepared by the laser ablation method. The
tests conducted confirmed the presence of nano silver and the results indicate that
the prepared samples show effectiveness against bacteria, leading to clear
inhibition and a greater percentage leads to higher inhibition. Silver was also
found to be toxic to living cells outside the cell as shown by the data in the tables,
which show a medium toxicity rate. The prepared samples were placed and diluted
with distilled water and filtered with laboratory filter paper to determine the
permeability of silver from the filters. It was found that its adhesion to the filters
was good. Sample 1 was also used in different types of manual filters for water
filtration. By examining the AAS and TDS, the silver ratios in the resulting water
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are known. The passage of silver ions is beneficial and does not pose any harm to
human health according to the atomic ASS test. Silver shows stability in the filters
and high negativity and its size is close to the nano scale. Nano silver plays an
important role in water purification by inhibiting small organisms such as
Escherichia coli. It revealed differences in their sizes based on the preparation
method, with smaller sizes showing greater toxicity towards cells.
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The Effect of the "Visual Thinking'" Strategy on Algebraic
Thinking among First-Year Intermediate Female Students in
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Abstract:

The current research aims to study the effect of the visual thinking strategy on
developing algebraic thinking skills among female first-year intermediate students. The study
sample included (67) female students, who were randomly divided into two groups: an
experimental group that included (35) female students who studied using the visual thinking
strategy, and the control group includes (32) female students who studied in the traditional way.
The researcher prepared a test consisting of (28) items to measure algebraic thinking skills,
which include: recognizing patterns, representing relationships and functions, and using
variables and algebraic symbols. The validity and reliability of measurement were also verified,
and appropriate statistical methods were used to analyze data.

Keywords: strategy, skills, visual thinking, algebraic thinking.
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Activity of Natural Compound from Kitasatospora sp. Isolated
from Euphrates River Bluff Against Resistant Urinary Tract
Bacteria

ilda (e g iaal) Kitasatospora sp. (a oaldiua b S dullad

deagliall A gul) lilaial) (ggand Assucall LSl cpdl) gl

* 3938 Jsga Ml o 0
* puls anlial) 2o (bl a0
* Juasd diga a0
#Lilh J) ale daas 2
* Jogaa G Gpeaad) 3 0
* 38 dana e pp
Dr. Ali Arkan Majhool Azouz *
Abbas Abduladeem Abbas *
Noor Mohanad Faisal
Mohammed Saheb AL Basha®
Alhussein Arkan Majhool *
Muthanna Mohamed Abd"

Abstract:

Multidrug-resistant (MDR) bacteria-induced urinary tract infections (UTIs) are a
growing worldwide health concern. Many microorganisms, including actinobacteria, are known
to produce bioactive chemicals, and in response to the need for new antimicrobial agents,
natural sources are being investigated. The antimicrobial activity of natural compounds isolated
from Kitasatospora sp. isolated from sediment of the Euphrates River against urine bacteria
which are resistant to drugs is explored in this study. Microbiological diversity is also important
in wetlands, such as river ecosystems, which include actinobacteria. Kitasatospora has recently
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come into the light as a separate genus that has a lot of potential to have some bioactive
properties. The soil samples collected from the river bed were subjected to selective isolation
and the isolated Kitasatospora isolates were tested for their antimicrobial activity. They were
evaluated for their inhibitory activity against the bacteria causing UTIs by agar plug method.
The result showed that Kitasatospora sp. had high antibacterial activity and the inhibition zone
was from 10 to 20 mm. Moreover, three bioactive natural compounds, Stigmasterol (1),
Isoursuline (2) and Cyathocaline (3) were isolated from Kitasatospora sp. successfully. The
antimicrobial activity of these compounds against MDR bacterial strains showed good results,
confirming the high potential of the river sediment actinobacteria as a rich source of
antimicrobial compounds. The study shows the potential of Kitasatospora sp. as a source of
natural antibiotics for treating antibiotic-resistant bacterial infections.

Keywords: Kitasatospora sp., Antimicrobial Activity, Urinary Tract Infection, Euphrates
River.
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1. Introduction:

Wetlands occupy less than 3% of the earth's surface but are one of the most
productive ecosystems on the earth. [1]. They are the home to about 40% of species
bacteria [2]. However, more than half of the world's wetlands are declining. The
bacterial species decrease and are linked to this deterioration [2]. The Euphrates
is the longest river in Iraq and is of great historic importance [3]. Heavy metals
are important contaminants in aquatic systems that are mobile and can be
transported in river sediments[4]. These sediments are made of different mineral
components, organic matter, and different kind of microorganisms[4].
Actinobacteria are filamentous, complex life-style Gram-positive bacteria [5].
They are of great industrial value because they can be used to produce a wide
variety of natural products such as drugs for cancer, fungal infections and urinary
tract infections [6]. Streptomyces is a genus of actinomycetes and about 2/3 of all
known natural antibiotics come from this genus [6]. Kitasatospora had been
included as a part of Streptomyces genus, but more recent research has shown that
there are phenotypic and genotypic differences between the two genera, and they
have been separated [7]. 23 species of Kitasatospora have been formally
identified to date and several new compounds with novel structures and interesting
biological activities have been discovered from these strains [8]. Kitasatospora
sp. produces several bioactive compounds which have been used as antimicrobials
against human drug resistant pathogens [8]. In particular, the compound
liriodenine, has proven to be effective against bacteria in the urinary tract that are
resistant to usual medications [9]. The purpose of this research is to isolate
Kitasatospora sp. from sediment and to find out its biological compounds which
can fight resistant bacteria in humans.

2. Methods:

2.1. Isolation for Kitasatospora sp.:

Euphrates River sediment samples were collected from, and the isolates ASR6,
ASRS, and ASR24 were obtained using ISP Medium No. 2 agar [10, 11]. The
isolation process involved serial dilution followed by the spread plate method. To
improve selectivity, the medium was supplemented with 25 pg/ml of
cycloheximide [11].
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2.2. Phenotypic Characterisation:

The isolated strains were grown in oatmeal agar (ISP 3) and peptone-yeast
extract-iron agar (ISP 6) for 21 days at 30°C [12]. The properties of the colonies
grown on the ISP 3 Agar plates were studied and attention was given to the color
of the substrate mycelium, the color of the aerial spore mass and the presence of
soluble pigments in the colonies. The colors were recorded by using the Color
Name Charts from the National Bureau of Standards (NBS). The ability of the
microorganisms to produce melanin was determined using ISP 6 agar plates [11,
12].

2.3. Microbial strains:

The antimicrobial activity was tested against the 100 patients with UTI who
had isolates of drug resistant bacteria from their urine, which were identified by
Vitek 2 Compact system (Biomerieux, USA) [13]. The Gram-positive bacteria
(Bacillus subtilis, Staphylococcus haemolyticus and Micrococcus luteus) as well
as the Gram-negative bacteria (Escherichia coli, Klebsiella pneumoniae,
Pseudomonas fluorescens and Pseudomonas aeruginosa) that showed the greatest
resistance were included in this panel. For antimicrobial testing the selected
microorganisms were cultured in Mueller Hinton broth overnight at 37°C [14].
After incubation, the microbial suspensions were prepared in Mueller-Hinton
broth with the same density to 0.5 McFarland for the bacteria strains [11, 14].

2.4. Biological Assay:

Antimicrobial screening of the isolates of ASR6, ASRS8, and ASR24 were done
by agar plug method[15]. The plugs (0.5 cm diameter) were taken from the
Kitasatospora sp. culture plates using sterile cork borer after incubation for 14
days at 30°C[15]. Plugs were next transferred onto Mueller-Hinton (MH) agar
media inoculated with the test organisms. After 24 hours incubation at 37°C, the
inhibitory zones were assessed [14].

2.5. Genomic DNA Extraction, Sequencing and Assembly:

The genomic DNA was extracted from ASR6, ASR8 and ASR24 cultures
grown in ISP-2 using the standard method as recommended by Thermo Scientific
(UK). Bacterial primers [16] were used to amplify the 16S rRNA gene. The
obtained PCR products were sequenced and analyzed by searching the
EzBioCloud database [16,17] for similar sequences.
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2.6. Bioinformatic Analysis:

All the 16S rRNA gene sequences were processed and converted to FASTA
format using BioEdit version 7.2.5 and then used in BLAST analysis for nearest
match [15]. Pairwise sequence similarities were checked using the EzTaxon-e
web server. We used MEGA software version 7.0 [17] to build the phylogenetic
trees with neighbor-joining, maximum-likelthood and maximum-parsimony
algorithms to represent the relationships between our isolates and close strains.
The evolutionary distance model used for computing bootstrap values was the
Jukes & Cantor evolutionary distance model [19, 20] and 1000 replicates were
used.

2.7. Chemical Extraction:

For ten days at 30°C, the ASRS isolate was cultivated in five liters of ISP2
broth while being shaken at 120 rpm [10]. The ASRS8 suspension was then
centrifuged twice for 30 minutes at 12,000 rpm to remove the suspension from the
culture [15]. The suspension was then transferred to new flasks containing
dichloromethane (DCM). For three days, these flasks were incubated at 37°C
while being shaken at 120 rpm [21]. The solvent was evaporated in a Rotary
Evaporator (BUCHI, Flawil, Switzerland) to give the extract.

2.8. Extraction and isolation:

The DCM extract (7.2 g) was subjected to column chromatography with a
silica gel column (250 g, 4.5 cm in diameter) [22]. A gradient system of
DCM/MeOH was used with a gradient from 100:0 to 0:100. The elution process
involved the following solvent ratios: 100:0, 99:1, 98:2, 96:4, 93:7, 92:8, 90:10,
85:15, 80:20, and 50:50, which resulted in 54 fractions [23]. Fractions 6-8 were
mixed and purified by passing through a silica gel column with 30:70 (v/v) ethyl
acetate (EA)/hexane (Hex) [23]. Sub-fractions 1-3 were further purified to yield
5 fractions by silica gel column chromatography (EA/hexane (10:90 v/v)) [24].
Sub-fractions 2—4 were combined and found to be compound (1) (3.8 mg). In a
different procedure, 46 sub-fractions were obtained by purifying fractions 9 and
10 using silica gel column chromatography using a DCM/MeOH gradient system
(100:0 to 95:5, v/v) [25]. Substance (2) (4.3 mg) was found to be sub-fraction 4
(sFr.). 4). Further, 180 sub-fractions were obtained by column chromatography of
fractions 11 and 12 on a silica gel column (3 cm in diameter) with EA/hexane as
mobile phase and gradient from 25:75 to 50:50 (v/v) EA/hexane. Sub-fractions
11-14 from the KA column were further purified to yield 10 sub-fractions using
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DCM/MeOH (99.5:0.5 v/v). Sub-fractions 3 to 8 (sFr.) were separated by silica
gel chromatography using a mixture of DCM/MeOH (99.5:0.5, v/v). 3—sFr. 8)
after further purification was converted to the pure product identified as
compound 3 (11.2 mg).

2.9. Antimicrobial activity of compounds:

The antimicrobial activity of the compounds was determined by the disc
diffusion method according to the description by Bauer [26]. Evaluation was done
with drug-resistant UT bacteria. Bacterial suspensions were prepared in MUeller
Hinton broth and standardized to 0.5 McFarland to get the same density of bacteria
[14, 27]. For each metabolite extract a series of three concentrations (125, 250,
and 500 ug/mL) were prepared and placed on the sterile paper discs (6 mm in
diameter). After that, these discs were put on agar plates and cultured for twenty-
four hours at 37°C (Fiedler, 2004). The diameter of the inhibition zone that
developed around each disc was used to calculate the antibacterial activity [27].

3. Result and Discussion:

3.1. Isolation and Phenotypic Characterisation:

The bacteria Kitasatospora sp. strain grew and a few species of actinobacteria
grew. Typical colonies with morphological characteristics of actinobacteria
(chalky or powdery appearance and irregular elevations such as curved, concave
or smooth) were carefully selected. Colonies showed variation in colors ranging
from gray, white, greenish, yellowish and pinkish, when grown on ISP3 agar
plates. In addition, melanin was found in ISP6 agar plates.

3.2. Antimicrobial activity:

74 1solates of actinobacteria, about 45 were able to inhibit at least one target
bacterial strain, with an inhibition zone ranging from 10 mm to 25 mm (Figure 1).
The isolate ASR6 gave the highest inhibition of Escherichia coli and
Staphylococcus haemolyticus with a clear zone of 19 mm. In addition, the
antibacterial effect of isolates ASR8 and ASR24 were found to be strong with
ASRS (21 mm) being strong against Bacillus subtilis and ASR24 (22 mm) being
strongest against Pseudomonas fluorescens (Table 4).
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Figure 1. The overnight growth of isolates on ISP 2 agar was used for testing
inhibitory activity against the test microbial strains on Muller-Hinton agar.
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Table 1. List of isolates displaying inhibition zones (measured in mm) when
tested against a selected panel of microorganisms.

Microorganisms Isolate ASR6 Isolate ASRS Isolate ASR24
B. subtilis 13 21 16
S. haemolyticus 19 17 13
M. luteus 11 14 No Inhibishin Zone
E. coli 19 18 17
K. pneumoniae  No Inhibishin Zone No Inhibishin Zone 14
P. fluorescens 11 16 22
P aeruginosa  No Inhibishin Zone 12 No Inhibishin Zone

3.3. Genomic DNA Extraction:

The DNA was extracted according to the standard methods and
phylogenetic analysis with 16S rRNA gene sequences of ASR6, ASR8 and
ASR24 isolates was done. These isolates were determined to be Kitasatospora sp.
by the analysis. (Figure 2). Isolate ASRG6 is very closely related to Kitasatospora
aureofaciens (ATCC 10762), which means there is a significant genetic similarity.
In parallel, isolate ASR8 was part of an associated subclade in the 16S rRNA
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phylogenetic tree, which included Kiftasatospora viridis (DSM 44826). In
addition, isolate ASR24 was most similar to Kitasatospora cinereorecta (JCM
6916), and they are the most closely related species to ASR24. The relationships
as depicted in Figure 2 indicate the phylogenetic position of the isolates in the
Kitasatospora genus.

Figure 2. Phylogenetic relatedness of the isolates ASR6, ASR8 and ASR24 to
closely related species of Kitasatospora was determined by constructing a
neighbor-joining phylogenetic tree based on 16S rRNA gene sequences.

76 | Kitasatospora xanthocidica (NBRC' 13469)
34 Kitasatospora fumicata (NBRC 15394)
B3 Kitasatospora indigofera (NBRC 12878)
— " Kitasatospora aburaviensis (NRRL B-2218)
Kitasatospora mediocidica (KCTC 9733)
13“; Kitasatospora terrestris (HKT 0186)

E1

Kitasatospora cheerisanensis (KCTC 2395)

- |— Kitasatospora paracochleata (IFO 14769)

a9 L| Isolate ASR24
9 | Kitasatospora cinereorecta (JCM 6916)
100 Isolate ASRG
Kitasatospora aureofaciens (ATCC 10762)
50 Isolate ASRE

|
39 L Kitasatospora viridis (DSM 44826)
Streptactdiphiis carbonis (DSM 41754)

0.0050

3.4. Extraction and Isolation:

The crude extract of ASR8 was subjected to open column chromatography
(CC) which resulted in the isolation of three different chemicals (Figure 3). Such
chemicals have been identified by spectroscopic methods and comparison with
previously-published data. They contain cyathocaline (3), isoursuline (2), and
stigmasterol (1).
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Figure 3. Chemical structure compounds (1-3).

Stigmasterol (1)

The chemical formula of Stigmasterol is C2oH4:O and it was synthesized as a white
steroid. High-resolution electrospray ionization mass spectrometry (HRESIMS)
showed a molecular ion peak at m/z 413.2686 [M]+. Absorption bands were
detected by infrared (IR) spectroscopy at v.max (cm™): 1456 and 1047 (CH>),
2935 and 2864 (C-H), and 3325 (OH). The UV spectrum had a peak absorbance
of A_max 248 nm in dichloromethane (DCM).

'H-NMR (500 MHz, CDCls, 6 in ppm): 0.64-0.90 (broad multiplet, 15 protons),
0.91-0.98 (multiplet, 2 protons), 0.99—1.02 (multiplet, 6 protons), 1.04—1.11
(multiplet, 1 proton), 1.13—1.19 (multiplet, 2 protons), 1.25-1.29 (multiplet, 2
protons), 1.49—1.56 (multiplet, 8 protons), 1.81-1.88 (multiplet, 3 protons), 1.94—
2.06 (multiplet, 3 protons), 3.49-3.55 (multiplet, 1 proton), 4.98—5.03 (multiplet,
1 proton), 5.12-5.17 (multiplet, 1 proton), 5.34-5.35 (multiplet, 1 proton).

BC-NMR (125 MHz, CDCls, 6 in ppm): 37.32 (carbon 1), 31.72 (carbon 2),
71.90 (carbon 3), 42.29 (carbon 4), 140.82 (carbon 6), 31.97 (carbon 7), 31.97
(carbon 8), 50.19 (carbon 9), 36.58 (carbon 10), 21.20 (carbon 11), 39.74 (carbon
12), 42.36 (carbon 13), 56.83 (carbon 14), 24.38 (carbon 15), 29.03 (carbon 16),
56.00 (carbon 17), 12.13 (carbon 18), 19.49 (carbon 19), 40.62 (carbon 20), 21.15
(carbon 21), 138.42 (carbon 22), 129.33 (carbon 23), 51.32 (carbon 24), 32.50
(carbon 25), 21.30 (carbon 26), 19.06 (carbon 27), 25.51 (carbon 28), 12.36
(carbon 29).
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Isoursuline (2)

Isoursuline was found to be a yellow amorphous solid having the molecular
formula of CisH1:NOs. HRESIMS showed a molecular ion peak at m/z 242.0832
[M]+. IR spectral analysis showed the absorption peaks at v.max (cm™): 3734
(OH) and 1704 (C=0). Absorption maxima in UV spectroscopy in DCM were
found at A_max 252, 293, 306 and 385nm.

'H-NMR (500 MHz, CDCls, 6 in ppm): 8.29 (1H, d, J = 5.2 Hz, proton at carbon-
3),7.27 (1H, d, J = 8.0 Hz, proton at carbon-8), 6.92 (1H, d, J] = 5.2 Hz, proton at
carbon-2), 6.77 (1H, d, J = 8.0 Hz, proton at carbon-7), 3.96 (3H, s, methoxy group
at carbon-6), and 2.60 (3H, s, methyl group at carbon-1).

BC-NMR (125 MHz, CDCls, 6 in ppm): 191.32 (carbon-9), 165.30 (carbon-4a),
153.92 (carbon-6), 151.34 (carbon-3), 147.79 (carbon-1), 143.16 (carbon-5),
127.59 (carbon-4b), 126.51 (carbon-8a), 125.65 (carbon-9a), 125.22 (carbon-2),
117.80 (carbon-8), 112.49 (carbon-7), 56.51 (OCH: at carbon-6) and 17.33 (CHs
at carbon-1).

Cyathocaline (3)

The yellow amorphous solid isolated was Cyathocaline, CisaH1iNOa4. The
HRESIMS spectrum had a molecular ion peak at m/z 258.0755. The IR spectrum
showed typical bands at v.max (cm-1); 3240 (OH) and 1698 (C=0). The UV
absorption maxima's for DCM were found to be at A max 261, 248 and 311 nm.

'H-NMR (500 MHz, CDCls, 6 in ppm): 8.16 (1H, doublet, J =5.15 Hz, hydrogen
at carbon-3), 6.88 (1H, singlet, hydrogen at carbon-8), 6.81 (1H, doublet, J =5.15
Hz, hydrogen at carbon-2), 4.12 (3H, singlet, methoxy group at carbon-6) and
2.55 (3H, singlet, methyl group at carbon-1).

BC-NMR (125 MHz, CDCls, 6 in ppm): 191.66 (carbon-9), 166.49 (carbon-4a),
139.22 (carbon-6), 150.9 (carbon-3), 147.42 (carbon-1), 145.9 (carbon-5), 129.75
(carbon-4b), 119.87 (carbon-8a), 124.47 (carbon-9a), 124.24 (carbon-2), 104.38
(carbon-8), 151.99 (carbon-7), 61.01 (OCHs at carbon-6), 17.15 (CHs at carbon-

).
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3.5. Screening of Natural Compounds:

The antimicrobial activity of natural compounds was done using a disc diffusion
test. Compound S1 (Stigmasterol) was found to be the most effective with a clear
zone of 19 mm against Bacillus subtilis. The other compounds had smaller clear
zones, between 10 and 15 mm. Compound S2 (Isoursuline) formed a 17 mm clear
zone against Escherichia coli. Table 2 shows that Compound S3 (Cyathocaline)
produced a clear zone of 16 mm against Pseudomonas fluorescens compared to
that of Compound S1 which produced a clear zone of 11 mm.

Table 2. Antimicrobial Screening of Inhibition Zones caused by Compounds
isolated from Kitasatospora sp.

Microorganisms concentrations ~ S1 (Stigmasterol) S2 S3
(Isoursuline) (Cyathocaline)
B. subtilis C - - -
B 11 - 9
A 19 10 15
S. haemolyticus C - No Inhibishin -
B 12 Zone -
A 14 13
M. luteus C 8 - No Inhibishin
B 10 11 Zone
A 16 14
E. coli C - 9 -
B - 13 -
A 10 17 11
K. pneumoniae C No Inhibishin No Inhibishin No Inhibishin
B Zone Zone Zone
A
P, fluorescens C - - -
B - - 13
A 12 10 16
P aeruginosa C - - No Inhibishin
B 12 - Zone
A 14 12

Key: C (125 pg/ml), B (250 ug/ml), A (500 pg/ml).

4. Conclusion:
Actinobacterial isolates from Euphrates River Bluff soil showed strong
antibacterial activity, with 60% demonstrating antimicrobial properties against
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drug-resistant urinary tract bacteria. This highlights the soil as a rich source of
bioactive actinbacteria with potential applications in pharmaceuticals and
agriculture. 16S rRNA gene analysis identified three isolates as Kitasatospora sp.,
known for producing natural bioactive compounds. This study reported three
antimicrobial compounds Stigmasterol, Isoursuline, and Cyathocaline produced
by ASRS8 (Kitasatospora viridis). Their structures were confirmed using
spectroscopic techniques such as NMR, FTIR, and LC-MS. These compounds
exhibited strong antibacterial effects, marking the first report of their production
by Kitasatospora sp. The study highlights the microbial diversity of Bluft soil and
its potential as a source of novel antimicrobial agents for future pharmaceutical
and biotechnological applications.
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Estimation of LOX Enzyme and Some Bio-Chemical Parameters
in Sera Patients with COVID-19
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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) contagion, that’s known
as coronavirus disease 2019 (COVID-19), characterized by excess inflammation and cytokine
storm (cytokine release syndrome CRS), Which leads to lung, kidney acute damage and liver
disorder. The Study objective to estimate activity of lipoxygenase (LOX), measure leukotriene—
D4, ferritin, D-dimer in sera patients COVID-19 in Baghdad.

I identified noteworthy changes in LOX activity (252.0+67.48 IU/L) in sera patients with
COVID-19 compared with control (91.5£28.33 IU/L).

The result also appearance a noteworthy increase in the concentration of leukotriene—D4,
ferritin, D-dimer respectively (13.42 + 4.74 ng / ml) (491.68 = 133.24 ng / ml) (5.99 + 3.28 ng
/ ml) in case (probability P < 0.000) differentiate to control (4.02 = 1.91 ng / ml) (94.60 + 58.43
ng / ml) (0.244 + 0.140 pg / ml).

Keywords: COVID-19, Lipoxygenase (LOX), Leukotriene—D4, Ferritin, D-dimer.
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Introduction:

Coronavirus disease 2019 (COVID-19) is a contagious illness caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) O,
Transmission of COVID-19 occurs by virus touch with the mucous layer of the
maw, Respiratory system areas, eyes, or by respired respiratory droplets scattered
from a sick human @, The manifestations of COVID-19 vary, ranging from
asymptomatic carriers to severe viral pneumonia leading to respiratory failure and
acute respiratory distress syndrome (ARDS) that required mechanical ventilation
(56 Mild symptoms may include cough, sore throat, fever, malaise, muscle pain,
Lost sense of smell and taste, loss of appetite, dysentery, headache, and
hemoptysis ¢-19).
Arachidonic acid is an unsaturated fatty acid manufacture by surface
phospholipids through phospholipase-A2 enzyme (PLA2) in case of
inflammation. Das et al. proposed that Arachidonic acid could take on the role of
an (endogenous antiviral) compound that also be involved in suppression
(enveloped viruses), such as HIV, influenza virus or COVID-19UY. Arachidonic
acid is a substrate to lipoxygenase (Lox) pathway and gives leukotriene's (pro-
inflammatory activities) and lipoxins (anti-inflammatory) 4.
the leukotriene D4, C4 and E4 receptors are shown in various cell such as
epithelium respiratory and interstitial macrophages. The enzymes and leukotriene
receptors concentrations of some these increase in acute infection (1213,
The regulating of Ferritin gene expression at transcriptional and post-
transcriptional levels by many factors, including cytokine release, iron levels,
production of chemokines, lipopolysaccharides (LPS), T- and B-cell functions,
prostaglandins, hormones, hyperoxia, hypoxia and oxidative stress, growth
factors, and second messengers (419,
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The major mediator of immune dysregulation is Ferritin, especially in state of
severe  hyperferritinemia,  through  direct immunosuppressive and
proinflammatory effects, which contributes to cytokine storm !9, The study goal
to estimate the activity of lox enzyme and some biochemical parameters in sera
patients with covid-19.

Goal of the Study:

The study aimed to measure the level of the LOX enzyme, the level of ferritin,
leukotriene D4 and D-dimer in the serum patients infected by Covid-19.

METHODOLOGY:

Collection of samples:

Blood samples (20 samples) of COVID-19 patients (25-75years) were gated from
the Al Shifa Specialized Crisis Center at the City of Medicine of Baghdad After
confirming that he was infected with the COVID-19 from the real-time reverse
transcriptase (PCR) result for the period (25-11-2022 to 1-5-2023).

Twenty blood samples were collected from healthy individuals without any
chronic diseases, serving as a control group. Their ages ranged from 20 to 70
years.

Blood samples were drawn from a vein using 5 ml disposable syringes and divided
into three parts. The first was placed in a gel tube and centrifuged at 1252 g for
ten minutes to obtain serum. the second was placed in tube contains sodium
citrate. The third was placed in tube (plasma) needs to be tested Ferritin.

Enzyme activity assessment

The process of measuring the activity of the enzyme lipoxygenase is depend on
the use a system of polyunsaturated bonds(leu,1998) 17 (cis, cis -1,4-pentadiene)
which enters into many reactions, including oxidation. Among these systems are
unsaturated fatty acids, as the oxidation reaction is catalyzed with unsaturated
fatty acids. A system of sequentially double bonds will be formed, which leads to
an increase in absorbance at a wavelength of 234 nm, and the concentration of the
enzyme is directly proportional to the intensity of absorption ¥,

The unit of enzyme is defined as the amount of enzyme that changes in absorbance
by 0.001 / sec at wavelength (234nm) under ideal conditions.
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Estimation of leukotriene-D4 (LTD4) by ELISA
Leukotriene—D4 was determined by ELISA kit from My BioSource according to
the method of work provided by the company.

Estimation of Ferritin and D-dimer
Ferritin and D-dimer tests were performed automatically using an AFIAS-6
Immuno fluorescence device.

Data analysis:

Data analysis and graphs were performed using (version 23) SPSS and Excel
(2010) respectively. Standard deviation and analysis of variance (ANOVA) were
used and the minimum value of the probability factor (p 0.05%) was Remarkable
statistic.

Outputs and discussion:

Study participants ranged in age from 20 to 75 years. Participate in the study (20)
of COVID-19 patients. As a comparison group, also participate in the study (20)
samples of healthy (control).

Estimate of LOX effectiveness:

Enzyme activity in patients and controls was measured using the method of Liu
et al (1998). Statistical data showed an increase in the activity of the enzyme in
patients compared to healthy people, which was measured in the blood serum and
at a probability ratio (P<0.000) shown in Chart 1.

LOX Activity IU/L

300

250

200

150

100

50

Ln-]

Control Patients
Parameter Control Patients T test Pvalue
Mean=5S.1D Mean=5S 1D
N=20 N=20
LOX O1.528.33 | 252.067.48 9. 807 O.000
1T/

Chart (1): Activity of enzyme in serum control and patient
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In general, previous literature did not refer to measuring enzyme activity

from the blood serum of Covid-19 patients. Rather, gene expression of the LOX
enzyme was measured in COVID-19 patients ¥, The study results showed a
significant increase in enzyme activity in patients compared to healthy controls.
The enzyme is involved in the excess and disband inflammatory Circumstances
because it has central role in formation and dissociate proinflammatory (LT) and
lipid mediators @,
Therefore, the leukotriene C4 and E4 participate to in inflammatory response by
produce smooth muscle contraction, permeability of post-capillary venules and
bronchoconstriction, leading to airway edema and excess Sticky mucus ?!??, also,
the enzyme pathway is involved in Pathophysiology of the virus. It upregulates
the enzyme in lungs of human or models mice **).

Estimation of leukotriene-D4 (L' TD4) in serum.
Statistical data showed an increase in the con. of the LTD4 in patients Covid-19

compared to healthy people, which was measured in the blood serum and at a
probability ratio (P<0.000) shown in Chart (2).

16
LTD 4 CON. ng f ml 14
1z

10

Control Patients
Parameter Control Patients T test Pvalue
Mean+t5.D Mean=5.D
N=20 N=20
LTD4ng /ml| 4.02+1.91 13.42+4 74 8.215 0.000

Chart (2): the conc. of LTD4 in serum of control and patients.
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Many studies indicated the momentousness of LTD4 in diagnosis COVID-
19. Previous scientific literature indicated a high concentration of LTD4 in sera
patient of COVID-19 @*?>, The reason for this increase is due to increased
metabolism of unsaturated fatty acids, including arachidonic acid, by lox enzyme,
which leukotriene D4 is one of the products of the above acid metabolism 9.

Estimation of ferritin concentration.

Statistical data showed an increase in the con. of the ferritin in patients Covid-19
compared to healthy people, which was measured in the blood serum and at a
probability ratio (P<0.000) shown in Chart (3).

Ferritin CON. ng/ ml 500
S00
400
300

200

100

Control Patients
Parameter Control Patients T test Pvalue
Mean=5.D Mean=S5.D
N=20 N=20

Ferritin ng/ml | 94.60+58.43 491.68+133.24 | 12.206 |0.000

Chart (3): the conc. of ferritin in serum of control and patients.

several studies have indicated the importance of measuring ferritin concentration
in Covid-19 patients. Previous literature has shown an increase concentration of
ferritin in serum patient COVID-19 @7, Abnormal levels of iron, which are related
to other vital indicators are connected with many disease circumstances, including
lung and respiratory diseases ?*2%. Such conditions are diagnosed as hyperferritin
syndrome (HFS), which includes many diseases in which the ferritin level is
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higher than 300 ng/ml G%3D_ Therefore, infection with Covid-19 is one of the

diseases that causes hyperferritin syndrome G2,

Estimation of D-dimer concentration.
Statistical data showed an increase in the con. of the D-dimer in patients Covid-
19 compared to healthy people, which was measured in the blood serum and at a

probability ratio (P<0.000) shown in Chart (4).

D-dimer con. ug / ml

e —
0
Control Patients
Parameter Control Patients T test Pvalue
Mean=5.D Mean=5.D
N=20 N=20
D-dimer. ng S ml 0.244=0.14 5.505+£2 .40 0043 0.000

Chart (4): the conc. of D-dimer in serum of control and patients.

Previous literature has shown an increase concentration of D-dimer in sera patient
of COVID-19 @3, Researchers suggest that high concentrations D-dimer can
predict disease severity and lung complications. In this way they can aim to reduce

deaths resulting from the disease through diagnosis and treatment ¢,
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Abstract:

Technology-integrated learning has become an independent paradigm in the modern era.
There is no doubt that technology has made significant contributions to the advancement of
educational tools, the organization of linguistic knowledge, the enhancement of its efficiency,
and the improvement of its outcomes in the linguistic domain. Theoretical and applied
linguistics, with their various branches, have played a fundamental role in the development and
comprehension of languages for diverse purposes, including the dissemination of cultures and
advancements in education through innovative teaching methodology.

Bl B85 s b il el 2 ppnd
Email: Lbaalnwny24(@gmail.com

* General Directorate of Education in Maysan/ Ministry of Education — Iraq.

165


mailto:Lbaalnwny24@gmail.com

YoYe Glusi & =V EIEN (Lol caled) Cigum saiha Gals ax ety gl Sl plu’ Al

Among the most recent interdisciplinary branches of linguistics is computational linguistics,
which employs computer technology to perform tasks such as digitizing linguistic texts and
converting them into a structured computational format. This enables automated linguistic
analysis and facilitates the use of computational programming in language studies. As a result,
linguistic research transitions from a traditional classical approach to a more applied scientific
paradigm, integrating artificial intelligence tools.

Keywords: Computational Linguistics, Interdisciplinary Linguistics, Artificial
Intelligence, Computational Philology.
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Exploring Gender-Based Variations in EFL Students’
Sociolinguistic Competence
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Dr. Abeer Khalaf Hussein *

Abstract:

The study aims to investigate the level of sociolinguistic competence among EFL
college students in light of their gender by using modified Discourse Completion Task test. The
study hypothesizes that EFL college students have a moderate level of sociolinguistic
competence awareness and there is no significant difference in their level of sociolinguistic
competence based on gender. The study draws its problem from the phenomenon of
sociolinguistic competence as integral part of appropriateness in communication and aims to
understand the reasons for language learning difficulties related to sociolinguistic competence
in Iraqi EFL students. The study presents the methods and tools used for data collection and
analysis, the population and sample of the study, and the statistical means used for data analysis.
The findings of the current study show that EFL college students have no statistically significant
difference between male and female EFL students' level of sociolinguistic competence based
on the data analyzed.

Keywords: Sociolinguistics, Competence, Discourse Completion, Task tests, EFL.
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1. Introduction:

Linguistic competence as stressed by Chomsky (1965, in Phillips and Tan,
2014) 1s “the 1deal language system that makes it possible for speakers to produce
and understand an infinite number of sentences in their language, and to
distinguish grammatical sentences from ungrammatical sentences”. The concept
has appeared in 1965 to show certain conventions about language. Mizne (1997)
states that, “one of the contributing factors for incompetence in the language is
when the speaker does not know which utterances are appropriate in the social
situation in which he or she is speaking”. The ability to modify one’s speech to fit
the social situation is called "sociolinguistic competence", and without this ability,
the distinct meaning could not be convey as the speaker intended.

Sociolinguistic competence includes understanding the cultural rules of use
and rules of discourse that are used in different languages. “With respect to
cultural rules of use, the emphasis is on appropriateness of communicative acts
and the naturalness of speech within given socio-cultural contexts. With respect
to the rules of discourse, the focus is on expressiveness using paralinguistic
communication, and the rules of cohesion and coherence” (Pillar, 2011).

Many foreign speakers of English have their training in the target language
in a formal instructional setting, i.e. in classroom learning sittings before their
movement to any foreign country and surly that such tutoring will make it easier
for them to communicate with people in those places who speak English. On the
other hand, many individuals still struggle with interacting with native speakers,
particularly in the unique use of English in social situations compared to the
English used in academic settings they are accustomed to. “Such struggle induces
them to even improve or re-learn English as sensitized to its varied uses in actual
communication contexts and which is imperative for their survival in those
countries” (Rajeswari, 2014).
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The status of language learning difficulties among Iraqi EFL students is not
well understood, according to a study by De Guzman et al. (2006) from the
University of Santo Tomas, “English learning difficulties of foreign national
students exist both in daily conversation and in the academic setting”. The
difficulties faced by foreign national students in English language use are
influenced by sociolinguistic competence, motivation, and cultural factors,
necessitating an explanation of possible reasons or causes.

This study examines the sociolinguistic competence of foreign national
college students and proposes improvements in teaching practices for English
teachers. It analyzes predictors in learning the English language and applies it in
daily activities. The implications could be used to integrate innovative strategies
in teaching EFL to non-native speakers. The study also examines the relationship
between sociolinguistic competence and gender variables.

1.1 Aims of study:
The present study aims at Investigating the effect of gender variable on the level
of sociolinguistic competence.

1.2 Hypotheses:

In the light of the aims set above, it can be hypothesized that: “There is no
statistically significant difference in the level of sociolinguistic competence
between male and female EFL students”.

1.3 Statement of the Problem:

Although sociolinguistic competence 1s an essential part of effective
communication in various social contexts, not many studies have investigated the
impact of gender on EFL students' sociolinguistic competence. Therefore, it
would be very important to find out whether there was any difference between
male and female students in terms of appropriate language use across different
sociolinguistic situations in order to design equitable language instruction and
assessment. The present study tries to fill this gap by examining the sociolinguistic
competence of EFL college students, considering gender as a potential variable.

2. Theoretical Background:

2.1 Concept of Sociolinguistics
The development of sociolinguistics as a theory is considered to have emerged
from the transition from structuralism to conceptualism in the early 1960s. A
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historical review of the field reveals that its development has been a continuous
process. Nodoushan (1995: 16) asserts that sociolinguistics differs from linguistic
theory in that it places emphasis on the appropriate use of language in specific
contexts. This theory provides a framework for exploring the various constraints
associated with social and linguistic interaction.

Spolsky (1998: 3) defines sociolinguistics as the field of study that examines
the relationship between language and society, and the uses of language in relation
to the social structures in which language users live. It assumes that human society
1s composed of numerous related patterns and behaviors, some of which are
linguistic in nature. Sociolinguistics investigates the intricate connection between
linguistic variations and variations within social groups. These differences can
provide information about the specific pronunciation and grammar variations of a
speaker, such as their native or non-native status, their nationality or geographical
location, and even their social or economic background.

Sociolinguistics, as a discipline that explores the interplay between language
and society, has played a critical role in enhancing the understanding of language
and its expressions in foreign language instruction. Sociolinguists focus on the
language usage of various human groups, social strata, geographic locations, etc.
They aim to uncover the socially-patterned variations in linguistic behavior and
the factors that influence these variations. The primary concern of sociolinguistics
is the study of language in use, and one of its main objectives is to clarify how
language changes among its speakers in response to various circumstances and
factors.

2.2 Sociolinguistic competence:

Thorough investigation into the concept of sociolinguistic competence, it is
necessary to situate it within the broader umbrella of communicative competence
and explore its development through various models and scholars. The focus of
this study, however, is on sociolinguistic proficiency, which is a critical aspect of
communicative competence. Sociolinguistic competence refers to the
understanding and skills for appropriate social language use, including the use of
language elements, behavioral rules, and cultural expressions, as well as
variations in register, dialects, and stress (Mede and Dikilitas, 2015). Richards and
Schmildt (2003) describe sociolinguistic competence as the knowledge of the
relationship between language and its nonlinguistic context, the ability to use and
respond appropriately to different speech acts such as requests, apologies, thanks,
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and invitations, and the knowledge of which address forms should be used with
different persons and in different situations.

The term "communicative competency" was first introduced by an American
sociolinguist and linguist in 1967 in response to Chomsky's concept of linguistic
proficiency. Hymes (1967) clarifies communication skills as those that enable
community members to know when to speak and when to remain silent, which
code to use, and when and where silence is appropriate. Since then, several
researchers have proposed various models of communicative competence,
contributing to a more comprehensive understanding of the concept.

3. Procedure of Analysis:
3.1 Population:

Best and Khan (2006: 14) state that “Population is any group of individuals
that has one or more characteristics in common”. A population is a group of
human or non-human entities, including objects, institutions, time, and units, that
are collectively referred to as a population (Mills and Gay, 2019:159). The
population is the group of individuals or units that are of interest to the researcher.
It represents the entire group of interest and is the target for the research. The
population is characterized by certain characteristics, such as age, gender,
occupation, etc. The population is usually large and it can be difficult or
impractical to study all the individuals in the population. The study was confined
to fourth year EFL students/ morning study of the English Department/ College
of Education for Humanities/ University of Mosul for the academic year 2022-
2023. The population comprises (182) students. It includes mixed gender who
received almost the same amount of education, and more specifically, they were
exposed to the same programme of instruction in English language.

3.2 Sample of the Study:

According to Ary et al. (2010:148), a sample is a group of individuals
selected from a population for research, typically representing the larger group
from which they are chosen. Mills and Gay (2019: 155) define a sample as a group
of individuals, items, or events that represent the characteristics of the larger

group.
A sample is a smaller group of individuals selected from a larger population

for the purpose of studying and making inferences about the larger population.
The sample should be representative of the population, meaning that it should
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have similar characteristics and proportions as the population. This allows the
researcher to make inferences and generalizations about the population based on
the sample. In this study, the sample number was calculated using SurveyMonkey
(a leading survey software) with a sample size of 50, a confidence level of 90%,
and a margin of error of 10%). The simple random sampling technique was used
to select the participants. All participants are from fourth year EFL students/
morning study at the English Department/ College of Education for Humanities/
University of Mosul. The participants’ number includes 35 females and 15 males,
with ages ranging from 22 to 30 years.

3.3 Instrumentation:

To assess sociolinguistic competence, the study a modified Discourse
Completion Task (DCT) as a main model of assessment. The study at hands uses
three forms of modified DCTs which are applied on to ten scenarios (situations)
similar to real life context. the situation are non-verbal written text which are
oriented towards non-native learners. Additionally, the study also includes
dimensions related to identity and background information to be correlated with
the main DCT test to determine if there is an impact on learners' performance.

3.4 Designing the DCT Test:

On the light of theoretical framework model which originated from discourse
completion exercises developed by Levenston and Blum in 1978, then it was
further evolved by Blum-Kulka (1982), the study suggests modified model of
DCT test as instrument to collect data. The components of main test comprises
independent variable represented by speech act of request in addition to dependent
variables which are represented by the seven factors. The modified adopted of
formula DCT encompasses ten situations (scenarios) which consists of three main
sections; Recognition DCT, Production DCT, Production R-DCT. Each situation
was incorporated with seven social factors to which respondents need to indicate
appropriately in their responses. The study attaches four of these factors explicitly
to the end of each situation such as; setting, speaker, hearer, and power.
Additionally, three of these dimensions are incorporated implicitly such as; social
distance, imposition, and formality. It is important to mention that each section is
provided with instruction that illustrate thoroughly what is required from the
respondents to do.
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Section One- Recognition DCT Test

This section includes three situations supports scenarios with items of requests.
The respondents are required to provide information regarding the setting, who is
the speaker, who is the listener, the power (if present or not to either participants),
and consider other implied factors incorporated in the situation and the appropriate
choice. three choices are already given one of them is the appropriate one.

Section two- Production DCT Test

In this section, no items of request are provided. This section also includes three
situations in which the respondents need to give suitable responses of requests in
the given situations. The respondents are required to provide information
regarding the setting, who is the speaker, who is the listener, the power (if present
or not to either participants), and consider other implied factors incorporated in
the situation.

Section three- Production R-DCT Test

The present study utilizes a modified version of the Discourse Completion Test
(DCT) known as the Reverse Discourse Completion Task (R-DCT), which was
developed by Mehmet Kanik at the University of Houston in 2013. The R-DCT
was specifically designed to assess sociolinguistic competence, as traditional
DCTs primarily focus on illocutionary competence. The task involves presenting
respondents with utterances of the speech act of request and requiring them to
construct and write an appropriate context for the given requests. Additionally,
this study has further developed the R-DCT by incorporating seven variables
related to social factors, similar to the approach utilized in the previous two
sections of the study. Respondents are expected to take into account information
regarding the setting, the speaker and listener, any potential power dynamics,
social distance, imposition, and formality when completing the task.

Features of Instrument:

A good test should be characterized by some features, such as practicality,
validity, reliability, and discriminability. The researcher checks these features
gradually as follow:

Validity:

Validity is a crucial aspect of research design and instrument selection. It
describes how a tool accomplishes its desired measurement, allowing for accurate
interpretation of scores. Validity assesses the extent to which the instrument
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measures what it is designed to measure, ensuring the truthfulness of results.

Validity can be achieved through face, content, and construct validity (Mills and
Gay, 2019: 178; cf. Robson, 2011).

a- Face (content) Validity:

Face validity is a crucial form of measuring an instrument's reliability, as it
refers to its perceived effectiveness among its users (Mc-Namara, 2000: 50).

The study's instruments were evaluated by an expert jury in ELT, linguistics,
and applied linguistics, confirming their validity with some modifications to the
final questionnaire version.

b- Construct Validity:

Construct validity refers to the degree to which a research tool accurately
measures the intended construct, theoretical ability, or train. It is assessed through
items analysis, checking discriminatory power, difficulty level, and item total

correlation (L1,1996: 39).

3.5 Pilot Study of the Instruments:

A pilot study is a preliminary evaluation of proposed methods, involving
coding papers and analytical decisions, with the aim of identifying and resolving
any issues with the test's application before the main test (Mackey and Gass, 2016:
52). In order to perform a pilot study, a sample of 20 students (who are not part of
the main sample) was selected at random from the designated population of EFL
University students in Mosul. The instruments are then given to the pilot sample.
The purpose of this process is to verify that the test and questionnaire items are
clear. Additionally, calculate how long it will take participants to reply to the
instruments.

a- Practicality

The findings of the pilot administration indicate that there 1s no ambiguity in
the items of the instruments. Additionally, participants can complete the
questionnaire in 35 minutes, whereas the test takes 50 minutes to complete.

b- Reliability
Reliability is a crucial attribute of any scientific instrument, indicating its
consistency in measuring what it is intended to measure (Mills and Gay, 2019:
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182). The collection procedure's consistency and accuracy are assessed through
repeated measurements under comparable conditions (Patel, 2011: 172).

However, the reliability of the DCT test and SRQ is assessed by using
test/retest method and Cronbach Alpha Formula. The reliability of the DCT test
scored 82%.

c- Items Difficulty:

It “investigates the performance of items considered individually either in
relation to some external criterion or in relation to the remaining items on the test
(Thompson and Levitov, 1985). According to Bachman and Palmer (1996: 92),
item analysis is a tool that uses various analytical methods to examine the
effectiveness of test items offered to students. The item analysis is being used to
determine students' answers to individual test items statistical properties aimed at
ensuring that the test's psychometric properties are accurate. (Bachman, 2002:
453).

To do so, a pilot sample of 20 EFL university students are given the DCT test.
After scoring the students” responses, scores have been set from highest to lowest
in order to extract the difficulty and discriminability power of the items. The
difficulty level coefficient of the DCT test item is found to be 33%, which
regarded as accepted since it is indicated by Ebel and frisbie (1991: 150) state that
the acceptable difficulty level should fall between 20% and 80%.

d- Items Discriminability

Item discrimination, also known as discriminatory power, is the ability of
items to differentiate between good and bad individuals. Good items are
considered good if they separate the good from the bad, and the discrimination
index is based on this claim (Gronlund, 1981: 258). Item discrimination refers to
"the ability of an item to differentiate among students on the basis of how well
they know the material being tested".

The study uses the DCT test to assess the discriminatory power of its
instruments on a pilot sample of 20 male and female students, dividing the scores
into upper and lower groups, with ten students per group representing 50% of the
total number.

A calculation of the mean and the standard deviation for the upper and lower
groups' responses on the test items has been made. Then, to determine the
important differences between the two groups’ scores, a t-test for two independent

190



YoYe olusi 4 — v GG A9 bl gy paiBan ald 2 "l iy Eiganll KAl plus' dlaa

samples has been used to find out the significant differences between the two
groups’ scores. The discriminatory power for the DCT test is 0.44. The accepted
value for discriminatory power ranged between 0.25-1. This value indicates that
all the items yield high discriminatory power.

3.6 Administration:

To assess sociolinguistic competence the study uses two main tools; self-
reported questionnaire SRQ and a modified Discourse Completion Task (DCT) as
a main model of assessment. The study has confined to fourth year EFL students
of the academic year 2022-2023 at the Department of English, College of
Education for Humanities, University of Mosul. The two instruments have been
applied among students on Wednesday 21%. December.

3.7 Findings:

Based on the problem and hypotheses in the study at hands, this study aims to
analyze the sociolinguistic competence of EFL college students in Iraq, with a
focus on identifying the factors that may influence their ability to communicate
appropriately and successfully in different social situations. The DCT is used to
evaluate the participants' ability to produce appropriate responses to various social
situations. The data collected from the DCT will be analyzed using various
statistical techniques. In line with aim of the study, the researcher will shed the
light on Investigating the effect of gender variable on the level of sociolinguistic
competence.

Hypothesis "There is no statistically significant difference in the level
sociolinguistic competence between male and female EFL students.
Table 1

Descriptive statistics about DCT/R-DCT variable after classifying according to gender
into 2 categories Female, and Male.

Standard | C ted | Tabulated )
Variable | Gender | No. | Percent | Mean ar.l a?r HHie abuiate Sig.
Deviation t t
F 0.05 at
0 . . 4
DCT/ 35 70% 43.00 11.54 . 2 0086 N r9eeS
R-DCT : g .
M 15| 30% | 41.67 | 13.00 0
freedom

where F is Female and M is Male.
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The DCT/R-DCT variable was divided into two groups: Female and Male.
[t can be seen from the table that 35 were females, comprising 70%, while 15 were
males, comprising 30%. In the Female group, the average score in DCT/R-DCT
was 43.00, with a standard deviation of 11.54. For the Male group, the mean
DCT/R-DCT score was 41.67, with a standard deviation of 13.00.

Table (2)
Two-sample t test for Male vs Female
N Mean Standard Deviation | Calc.t Tablilated Sig
43.00 11.54
30 0.05 at 49
-0.34 2.0086 degrees of
30 41.67 13.00 freedom

Because the computed t is less than the tabulated value 0.584 < 1.984, we fail
to reject the null hypothesis. In the above analysis, at the 0.05 significant levels,
we are able to say that Male DCT, Female DCT variables have insignificantly
different means. Thus, using the p-value from the two-sample t-test above, we fail
to reject the null hypothesis that there is no significant difference between the
means of Male and Female groups at the level of significance of 0.05. As a matter
of fact, one would, therefore, safely come to a conclusion that there was no
statistical significant difference in male and female EFL students' sociolinguistic
competence using data provided. In other words, the null hypothesis of "There is
no significant difference between male and female EFL students' sociolinguistic
competence" can be accepted based on the analysis.

4. Conclusion:

This study tested EFL college students using M-DCT/R-DCT for the
assessment of sociolinguistic competence. The study also considered whether any
statistically significant difference between the male and female EFL students can
be found in the respect of their level of sociolinguistic competence according to
the definition by the data analyzed in this study.

Though the sample had a majority of 70% female participants (35 out of 50
respondents), the results reflect that both male and female students did not differ
significantly in sociolinguistic competence according to the test. From these
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findings, it seems fair to say that the role of gender is of no great consequence in
sociolinguistic competence among EFL students.

It also shows the disparity in performance across the three sections of the
test: recognition DCT, production DCT, and production R-DCT. The highest pass
rate turned out to be in the section for recognition DCT, 92%, followed by
production DCT with 70%, while the production R-DCT section had the lowest
at 20%, thus turning out to be the most demanding. This again underlines the
importance of test design and the different degree of difficulty of various tasks in
assessing certain skills efficiently.

S. Recommendations:
On the basis of the results arrived at, the following proposals have been put
forward:

1. Provide EFL college students with more exposure to English in authentic
social contexts to enhance their sociolinguistic competence awareness.

2. Include in the sociolinguistic training some group activities that are
balanced in terms of gender, so that male and female students can contribute
and benefit from peer interaction equally.

3. Arrange mixed-gender conversational practice sessions to provide an
opportunity for learners to practice the use of sociolinguistic skills in a
variety of settings.

4. Look for subtle influences of gender dynamics on language learning, such
as confidence levels or communication preferences, and try to address these
with tailored support strategies.

5. Encourage the use of technology, including Al-powered language tools and
virtual exchanges, to give all students, regardless of gender, equal access to
authentic sociolinguistic contexts.

6. Representations of gender in instructional materials should use examples
and scenarios that reflect a variety of social roles and interactions to which
all students can relate in the real world.

7. Develop mentorship programs that would help male and female learners to
interact with role models proficient in sociolinguistic competence for equal
motivation and engagement.

8. Facilitate gender-sensitive teacher training programs, which help educators
recognize and address any unconscious biases in their teaching approaches
to sociolinguistic competence.
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Abstract:

The study aims to explore the concept of climate change, its causes, and its environmental
effects. It also examines the role of technological advancements in utilizing sustainable energy
sources, such as solar, wind, hydropower, marine, biomass, and thermal energy, to mitigate
climate change. The research reviews the strategies that developed countries have implemented
to address this global issue and presents relevant conclusions and recommendations.

Keywords: Climate Change, Environment, Renewable Energy, Global Warming,
Sustainable Development.
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that summarize the experience of the Arab person in existential issues and their religious,
political, social and moral interactions. It is no wonder that Al-Khansa was one of the creative
poets in producing contemplative purposes that indicate the authenticity of her poetic
experience. On this basis, her poem that ends with (Y) in her grief over her brother (Sakhr) is
an indicator of committed values that distance themselves from pragmatic goals and false
elegies, in light of the prevalence of emotional and sentimental honesty in her elegiac style,
which confirms that it was an inherent feature of her poetic awareness. Based on the above, our
study of this poem relied on a literary reading that addressed the identity of the text and its basic
and implicit ideas, and a linguistic reading that looked at the linguistic phenomena and patterns
contained in the text that frame the text with its functional and methodological character.

Keywords: Al-Khansa, Elegy, Sakhr, The Mourned, Death, The Dead.
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The Effect of Fish Bone Strategy in Developing Innovative
Thinking among Fifth Year Students in Primary School in
English Language

Chal) Ll (gl (G il Al & d<eud) alie Lailin) A

Aaly) Aal Sale B DY) Gualdd

* aaaf Qs sled.aa

Duaa Hussein Ahmed *

Abstract:

The current study aims to identify the effect of fish bone strategy in developing
innovative thinking among fifth year students in primary schools in English language. In order
to achieve the goal of the study, the researcher set a null hypothesis, and he also used the
experimental design with two equal groups (experimental group and control group) and the
study sample consisted of (37) pupils in the fifth year primary school in the Al-Shaheed
Muhammad Al-Durra School for Boys, which is located on the left side of the city of Mosul,
Iraq. After excluding the failing students from the sample, the sample consisted of 34 Students.
They were divided into two groups: 17 students in group (A) and 17 students in group B. Group
A will represent the control group, while group B will be the experimental group. The results
showed the superiority of the experimental group that studied according to of fish bone strategy
over the control group that studied using the traditional method.

Keywords: Strategy, innovative thinking, English language subject, fifth primary.
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Introduction:

1. The Problem of the Study:

Our schools at the beginning of the twenty-first century, adopt traditional
education methods in teaching English and other subjects at various levels of
study, which are characterized by the negative of the learner, focus on the teacher,
lack of information, low level of thinking, collective learning with unified steps,
lack of attention, isolation of students and focus on memorization (Saada, 2006:
42).

With her objective view of the researcher to the reality of teaching English
subject in the primary stage, especially in the fifth grade of primary school, the
researcher through her humble experience in teaching this subject in addition to
her knowledge of a group of studies that the researcher affirmed that there is
difficulty among the majority of students to accommodate scientific concepts and
this negatively affects the acquisition of students thinking skills in general, and
innovative thinking in particular, and the researcher enlightened this through her
consultations for a number of male and female teachers in the subject as well as
specialized supervisors, as the researcher noticed that English teachers continue
to focus on the traditional way and that the English teacher is still the focus of the
educational process, but the student is the negative recipient except for what is
rare, and this was a reason for neglecting thinking about all kinds of students in
the elementary stage, all of which is the researcher to formulate the problem of
his study with the following question: (What is the impact of the fish bone strategy
in developing innovative thinking among the fifth grade students in English
language?).

2. The Importance of the Study:

Today, the world is witnessing many broad changes and active scientific
developments in the field of education, as a result of the accelerated scientific
progress in various fields of life, which in turn was reflected in the field of
education (Abu Shaira and Ghoabari 2011 :9), as education has become ahead of
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new responsibilities and tasks, which is how to communicate this huge amount of
knowledge to generations, and provide them with what helps them to keep pace
with this scientific progress and follow its approach and adaptation with its (Al-
Khafaji, 2014: 5).

Among the responsibilities that are also the responsibility of education are
the preparation of the human who is able to keep pace with the scientific, technical
and continuous progress and the ability to successfully adapt to the variables
imposed by scientific, knowledge development and work to develop the
experiences of individuals, modify, understand, enrich them, and their number is
an integrated and parallel preparation in the spiritual aspects, mental, physical and
social so that it does not go aside to another, so they are beneficial to themselves,
their society and hostility in their lives (Al-Heila, 2008: 21).

Learning 1s the tool of education, as it is an effective activity that aims to
raise the individual and develop his capabilities to be able to interact positively
with the effects of the natural and social environment, and compatible with his
capabilities, position and responsibilities in influencing and developing them, and
the good education aims to develop the individual's ability to gain experiences,
extract the results by himself, option to store information and facts because the
information, no matter how much it is directed towards change, forgotten or go
away (Al-Heila, 2012: 3).

The curriculum means a way to achieve the goals of education and building
personality, so it becomes a necessity of life, and it represents part of its cultural
and cultural heritage, in addition to the functions of the curriculum, including all
human, physical, psychological, mental, social and emotional aspects (Al-Douri,
2012: 58).

In this regard, the German thinker (1646 -1716) (La Yenz) says: Give me
education, I change the face of Europe before the end of a century. He was also
asked about his opinion on the future of a nation he said: Put in front of me an
approach in the study, I tell you about its future and this means that the curricula
have effective features of high value of individual and the advancement of

civilization (Al-Mayahi, 2019: 14).

The great development and scientific progress that had an impact on the
diversity and development of educational curricula, which prompted specialists in
the field of education to pay attention to the methods ofteaching, and develop
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them, including the rapid development that the world gets today, prepare learners
to participate in keeping pace with development, and contributing to pushing the
wheel of development to the Forward (Al-Ahmed,Y oussef, 2003: 57).

A confirmation showed of this in many conferences held at the international
and local levels, which decided to develop teaching methods and improve them,
including: the first Qatari conference for educational English language held at the
College of Education - Al -Mustansiriya University in (2001), as well as the third
scientific conference for college of teacher at Diyala University "and" the Fourth
conference in the College of Education - Diyala University in (2002) (Al-Bak,
2017: 8).

Since there is no optimal teaching method, the teacher must diversify the
use of teaching methods that differ according to the levels, competencies and skills
of teachers (Jamil, etal. 2005: 158).

Teaching methods are still of great importance in the educational process,
so the educators ensured the importance of the use of modern teaching methods,
methods and strategies that achieve many benefits, the most important of which
is achieving the best educational outcomes desired in the various educational
stages and that the successful teacher is only a successful teaching method and
provides suitable educational environment and taking into account the tendencies,
trends, preparations, capabilities and needs of learners (Non Center, 2011: 53).

The fish bone strategy is considered one of the educational strategies of
learning theory in the concerned person, which confirms that knowledge can be
easily acquired when it is an advantage in visual, not written forms (Scrgge &
Gastropier, 2004: 187), as the fish bone strategy is characterized by helping
students to Imagination and development of Thinking, transforming topics that
appear complex into simple topics, and enables students to focus on a specific
topic, take decisions and issue judgments towards it, and helps students think
deeply in various topics and collect detailed information about them, and develop
some social skills during the process of dialogue and discussion (Al-Titi, 2014:
521-523).

It also meets the three learning patterns that learners need to achieve their
learning, make them more effective, active in perception, processing and storage
of knowledge. In an auditory, visual, sensory or physical way (Cobern, 1993:
169).
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The nature of English subjects follow-up certain teaching methods that
differ from the nature of the teaching other subjects, as it relies heavily on the
learners practicing educational activities inside the classroom and their
participation in it (Ombo Saidi and Balushi, 2011: 77).

English language and its learning effectively contributes to great progress
for learners, especially the primary stage, as the English subject for the primary
stage contains many information that explains English language for the primary
stage on the basis of integration, which does not separate English within the school
and life problems outside it, i.e. the environment is taken as a trend the human
being is a focus, and from the interaction between them is a subject and method
(Al-Daraji, 2018: 5).

Modern trends in teaching English indicate that one of the goals of teaching
and learning English at the present time is the interest in learners and their
activities, the development of their innovative thinking skills that help them to
discover the correct information by themselves (Abdel-Salam, 2018: 1).

It has become necessary to direct our attention to the intellectual aspect of
the learner, that is, learning to think mainly, and recent trends, methods and
strategies have emerged as a remarkable interest in developing thinking among
students, as a result of the need imposed by the nature of the contemporary life in
which she lives, which was characterized by the tremendous cognitive flow,
technical development and acceleration discoveries and inventions, which showed
an urgent need to transfer education from teaching information to develop
thinking to prepare individuals who are kept in the outcome of this development
(Al-Zoghbi, 2004: 16).

Developing innovative thinking skills in a functional manner among
learners from the goals confirmed by most educational institutions in the whole
world, the Foundation (Nuffield Foundation 1967) has set a set of general goals
of teaching, including the development of innovative thinking skills among
learners (Abdel Salam, 2018: 56), as others programs appeared in the United
States of America in the seventies of the last century, which led to the
development of curricula and textbooks. Among these programs is the English
program, as this program emphasized the development of thinking skills. This
program focused on the content, the innovative thinking skills and gave special

attention and a lot of innovative thinking skills such as fluency and flexibilit... etc
(Al-Huidi, 2010: 93-94).
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The global interest in teaching thinking during the academic subjects in
general, and the English subject in particular, increases, especially after the
revolution of information that shook the whole world. As the development of
thinking skills is the most important goals of teaching English, because of the
English curricula, experiences and scientific experiences, have a great role in the
importance in stimulating the learner's mind, provoking his mental abilities and
developing his thinking skills, including the skills of creative innovative thinking
(Al-Bala’i, 2006: 15).

The primary stage is of importance to conducting the study experience, due
to the special and great attention that this stage received by philosophers and
educators, as they emphasized (in the second half of the twentieth century), led by
Bruner and Payaga on the knowledge and mental development of the student and
considered it the focus of the educational process, as they indicated the importance
of this stage and its effects in shaping the behavior of adults, just as the students
at this stage are characterized by attention and sincerity in the work, so it is
necessary to observe the characteristics of this group and give them their right,
and do not restore their size (Abu Ghazal, 2007: 34).

It is the basis of the subsequent stages, the more strong the basis, the more
durable and the most durable and sober on facing the requirements of the times,
therefore attention must be paid to this stage and make learners know a lot about
their lives and develop their scientific trends (Al-Tamimi, 2018: 7).

In addition, the pattern of thinking of the fifth grade students of primary
grade differs from the students of the previous grades, because the students of this
stage have reached abstract thinking, they seek to discover regularity in their
material and social environment, and to test their ideas and ideas of others, and
they also have awareness of the relationship of cause and result (Faraj, 2008: 36-
37).

In light of the foregoing, the importance of the current study can be
summarized as follows:

1- The importance of the primary stage, as it is the basic stage in the life of each
individual, on which the previous learning stages are focus on.

2- Fish bone strategy is useful in training students in creating ideas by placing the
student's mind in the event of arousing and raising an unfamiliar and unfamiliar
question to reach a solution to that question or situation, and helps teachers stay
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away from traditional methods of learning and use modern strategies to deliver
the educational material.

3- Innovative thinking helps to train students, using current knowledge and linking
them to previous knowledge to come out with a new knowledge, that is, they help
to generate and produce ideas from their cognitive stocks and current knowledge,
and make them invent ideas by themselves and thus be meaningful and long -term
learning.

3. Goal of the Study:
The current study aims to identify:

The impact of fish bone strategy in developing innovative thinking among fifth
grade students in English language.

4. Hypothesis of the Study:

There is no statistically significant difference at the level of significance
(0.05) between the average grades of the experimental group students who studied
using the fish bone strategy and the average grades of the control group students
who studied according to the Traditional way in the innovative thinking test.

5. Limits of the study:

Human borders: The current study is determined by the fifth grade students in
the government schools of the General Directorate of Nineveh Governorate.

Spatial borders: government schools affiliated with the General Directorate of
Nineveh Governorate Education.

The temporal boundaries: are the first semester of the academic year 2020-2021

The scientific boundaries: are the first, second and third unit of English book for
the fifth grade of primary school scheduled from the Iraqi Ministry of Education,
3rd edition, the General Directorate of Curricula for the academic year (2018).

6. Determination of Terms:

1 - Impact: (Hamad and Ahmed, 2022) defined it as the result of a desirable or

unwanted change in the learner as a result of the intended education process
(Hamad and Ahmed,2022: 376).
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2- Strategy:
Defined by:

A- Mustafa (2014): "It is a set of movements that the teacher undertakes in the
classroom and happened regularly, planned and serially, and aims to achieve the
teaching goals which prepared for them in advance, and includes different
dimensions such as the method of providing information to students, the method

of evaluation, and the type of questions used, it is a general plan for teaching"
(Mustafa, 2014: 23).

B- Al-Waely & Waaiq Biq (2022) is that " it is a comprehensive plan that contains
a set of procedures, methods, procedures, activities, skills and evaluation
procedures with the aim of drawing an integrated and comprehensive plan for the
teaching process (Al -Waeli & Waaiq Biq, 2022: 357).

The researcher defines that procedurally: it is a set of procedures and activities
prepared by the researcher previously in order to enable her to organize her work
and achieve the goals of her study in a sequential manner.

3- Fish Bone Strategy:
Defines by:

A- (Al-Dibsi 2012) as:one of the modern learning strategiesthat concentrated on
student and provides a tendency to work and serious activities as a result of
understanding how the academic content is treated. (Al-Dabsi, 2012: 25)

B- Al-Titi (2014) as: one of the modern learning strategies focus on the student,
which includes a set of activities, events and practices that allow him to plan,
search, and work by himself hard and active as a result of understanding and
knowledge of how he deals with educational content, which leads to a change in
academic achievement among studentsThe basic stage (Al-Titi, 2015: 292)

The researcher defines it procedurally as: one of the modern learning strategies
concentrated on fifth grade primary students under study that provides a tendency
to work and serious activities as a result of understanding how the academic
content is treated.

4- Innovative Thinking:
Defines by:

A-Honig (2001: 34) Sultbeat thinking that includes neutralizing old ideas, making

237



YoYe olusi 4 — v GG A9 bl gy paiBan ald 2 "l iy Eiganll KAl plus' dlaa

new links, expanding the limits of knowledge, and introducing amazing ideas. As
to generate and produce new ideas and products through new mental interaction.

B- Fathallah (2008) is that: "mental activity based on a large base of information,
thinking skills, and processes behind cognitive, and results a solution for
unfamiliar problem, it can be learned and measured" (Fathallah, 2008: 81).

The researcher defines it procedurally as: "a group of mental processes that
enable the fifth grade primary students to produce the largest possible number of
authentic, varied and unique ideas of the scientific problem, and it is measured in
the overall degree that the student gets in the test prepared for this purpose.

Theoretical Background

1. Fish Bone Strategy:

The strategy of the Japanese scientist strategy (Caro Ishikawa 1915- 1989)
1s one of the Japanese pioneers in the field of quality and a fish bone scheme
(Ishikawa) (or as it is Known the cause and influence scheme, the reason for its
name is that the final form of this scheme is similar to the bones of the fish after
it removes meat, as the head of the fish represents the basic problem and each sub
-bone of the spine represents the main elements of this problem, and the
application of the fish bone method helps in facilitating the knowledge of complex
problems and converting them into small problems that can be found solutions,
and this method also aims to focus attention on the positive impact and glorify it,
for example, a decrease in costs or a rise in a level the quality of the service, and
the idea of this method consists of lines and symbols designed to clarify the
relationship between the group of the main reasons and the problem under study
and we note that the result or problem is on the left side of the drawing and that
there is a set of main reasons and its branches on the right side, and that each sub
-cause may have other sub -causes, and this is represented the reasons and their
branches are independent variables that may affect the result as a positive or
negative variable (Al-Agha, 2013: 22).

Fish Bone Strategy Steps:
Al-Ryami and etal (2004) show it with the following steps:

1- Divide the unit into four equal groups.
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2- At the head of the fish, write "the problem or the effect".

3- At the end of each major bone of the fish bones, we ask every student in each
group to put a reason for the problem

4- Each group is required to determine and discuss the possible causes of the
problem, and they arrange it according to its importance.

5- After the groups finish preparing the menus, ask each group to vote directly on
the part of each member, where each member on three causes only arranges them
according to their importance.

6- Each group displays the results of its work on the rest of the groups.

7- After the end of the group work results, the units as a whole is discussed in the
differences between the group's conclusions.

8- After that, each group defends the vision, and supports its conclusions through
facts, data, examples, etc (Al-Ryami, etal, 2004: 129-130).

The Role of the Teacher in the Fish Bone Strategy:
1- Divide the class into four equal groups
2- The teacher puts the main problem in the head of the fish.

3- The teacher asks that each student mentions one or more of the possible causes
of the problem.

4- The teacher puts these causes on the small bones and each number of bones
represents a set of causes.

5- He asks the teacher to use the conversation to the class students to persuade
them of these reasons.

6- If the reason is convincing, the teacher writes it on the sub-bones, otherwise the
teacher tries to justify it the to become convincing.

7- The teacher asks each student to adopt three reasons for the problem and keep
them on her/himself.

8- After completing the previous task, the teacher asks the groups that begin to
discuss the reasons chosen by the group's students and reach three fundamental
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reasons that directly affect the problem (Al-Ryami, etal, 2004 :130).
The Role of the Student in the Fish Bone Strategy:

1- Reading, seeing or listening to the topic, and absorb the ideas presented from
it.

2- Raising questions that meet his cognitive needs based on previous knowledge.

3- Practicing the Independent thinking about the issues and ideas that revolve
around the topic

4 - classifing ideas contained in the topic into basic and submissive axes.
5- Training in the practice of cooperative thinking with his/her group members.

6- Correcting what is established in its previous cognitive construction and the
wrong facts (Al-Barakati, 2008 :100).

2. Innovative Thinking:

This increasing interest in the subject of the ability to think about innovative
thinking and its basic components is due to these accelerating developments that
psychology and education English languages know, in addition to scientific and
technological progress, as psychologists have tended to study innovation as a
developing mental capacity that can be developed in man since the first years of
his life, and that through revealing it by codified tests, including the Torrance test,
which indicated that it is not enough to direct our attention to the study of
individuals who have already shown in a way or another their ability to think, but
rather we must have some indicators that help us to choose the individuals who
may have In preparation for innovative thinking to provide them with the
appropriate cultural and social environmental atmosphere, which helps them to
grow this willingness to them (Al-Gendy, 2015: 240).

The Components of Ability to Innovative Thinking (Al-Najdi, etal 2015)
explained innovative thinking as a consultative mental activity, which starts from
a problem or interesting situation, transmits its owner from one solution to another
and against it without the need to routinely walk, so change is his style and his
goal to reach new, unfamiliar methods and generate innovative new ideas, and
innovative thinking is characterized by comprehensiveness and complexity
because it includes an intertwined cognitive, emotional and ethical elements that
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constitute a unique mental state (Al-Najdi, etal, 2015: 305)
Innovative Thinking Skills:

1- Fluency means the ability to come up with the largest possible number of ideas
and solutions in a specific time period for a problem or situation.

2- Authenticity: It means the ability to reach a new, repetitive and unexpected
responsive responses to solve a problem.

Flexibility means the diversity of good ideas, and the production of appropriate
ones and that they are distinguished by diversity (Al-Darwi and Asiri 2016: 315).

Previous studies:
1- Al-Agha Study (2013):

The study was conducted in Palestine and aimed to identify the impact of
the employment of the fish bone strategy in developing scientific concepts and the
skills of critical thinking in health and environment English language among the
tenth grade students) The size of the study sample (70) tenth grade students who
were divided into two experimental groups and the other controlled. The
experimental group was taught according to the fish bone strategy and the control
group according to the traditional method.The researcher prepared the content
analysis tool, testing scientific concepts, and testing critical thinking skills
characterized by reliability and validity, and the data was statistically processed
by using the T -test and (SPSS). The results of the study showed the exception of
the experimental group that was studied according to the fish bone strategy on the
control group that was studied according to the traditional method.

2- Al-Darwi and Asiri Study (2016):

The study was conducted in Saudi Arabia and aimed to identify the impact
of teaching mathematics using the expansionist Rijliloth model in developing
innovative thinking skills and the trend towards the subject among the fifth grade
students). The size of the study sample (44) the fifth primary students who were
divided into two experimental groups and the other controlled group.The
experimental group was taught according to the Rijliloth model and the control
group according to the tradition method. The researcher prepared the test of
innovative thinking skills and the direction scale towards mathematics and
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characterized by reliability and validity, and the data was statistically processed
using the T-test and (SPSS). The results of the study showed the excess of the
experimental grouplt was studied according to the Rijlils model on the control
group that was studied according to the traditional method.

The study procedures:
1- Experimental Design:

The researcher used the experimental design of the two equal groups (an
experimental group and control group) and the shape (1) explains that:

Groups Pre-test Independent variable Post-test
Experinental group Fish bone strategy
Innovative Innovative
thinking thinking
Control group Traditional method

2 - Study Sample:

The study sample was formed from (39) a student of the fifth grade of
primary school in the Mohammed Al -Durra School for Boys, which is located on
the left side of the city of Mosul - Iraq, and after excluding the students who failed
from the sample, the size of (34) pupils reached the reality of (17) student in the
division (A), (17) student in the division (B). Division A) will represent the control
group while the (B)division will be the experimental group.

3 - Equivalent of the two groups:

After selecting the two groups intentionally and before starting the
application of the experiment, the researcher conducted the equivalence between
the two groups in the variables of age in the months, the general average of the
fourth grade of the academic year 2019-2020 , the degree of English language for
the fourth grade of the academic year 2019-2020, Table (1) shows the equivalent:
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Table (1)

The results of equivalence groups in variables

Arithmeti Standard | T-test
Variable Group Number HTmetie an' 'ar © T-Tabular value
average | devition | value
Experimental 17 134.863 18.443
Age calculated 0037
by month
Control 17 133.441 16.433
General Experimental 17 81.51 6.821
s Do 0598
2.037 at level of
previous year Control 17 79.96 8.232 significance
(0.05) and
English Experimental 17 58.125 23.152 freedom degree
language (32)
1.494
degree for
previous year Control 17 69.256 20.158
i (el T Experimental 17 11.485 2.359
innovative 0.811
thinking Control 17 12.124 | 2366

It is clear from the table (1) that the T  test (calculated) value afor all the
variables are less than the tabular value (2.037) at the level of significance (0.05)
and the degree of freedom (32) and accordingly, the two groups are equivalent to

the variables of equivalence.
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Table (2)

Results of Kai square test at the educational level of the two study groups

Kai
Educational Grou Primary | Secandary | institute- | tabular T-tabulat
level P and less school university | square value
value
Experimental 3 5 9 5.99 at level
Father 0.154 of
Control 3 4 10 .
significance
Experimental 7 3 7 (0.05) and
Mother 0.543 | freedom dgree
Control 8 4 5 (2)

It clear that from the table above that the calculated value is less than the
tabular calculated, so the equivalence of the two groups in the educational level
of the parents.

4 - The Study Supplies:

After visiting the school, the experimental course is applied, where the
scientific material to be taught is determined during the experiment period, and
two plans have been prepared for each experimental group taught using the fish
bone strategy and the control strategy that is taught according to the traditional
method, and after that it was presented to a committee of experts in the jurisdiction
of educational Psychological English languages. They expressed their opinions on
the validity of the typical plans and no amendment was made by them, therefore
the decomposition of plans is ready for the application to teach them to groups by
the English teacher at the school.

5 - The Study Tool:

After seeing many tools, scales and tests related to the dependent study
variables, innovative thinking , which suitabl to the current study sample and can
be applied to the Iraqi environment, However, the researcher did not find an
appropriate tool, so the researcher built a tool to achieve the study goal and test
her hypothesis as follows:
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The researcher carried out the practices of innovative thinking based on
previous literaries and studies, which are in its initial form of (10) situations, and
(3) marks were given for each paragraph that contains three more declines for
unexplained and superstitious answers, and two marks for each paragraph
contains two unexplained non -repetitive response and one mark for each
paragraph contains unexplained non- repetitive. The Superstition of measurement
degreesln its initial form between (10- 30) degrees, and to ensure the validity of
the scale, the researcher made many procedures and as follows:

1- The apparent validity: The tool was presented to the Experts Committee, which
the researcher had previously presented teaching plans, to know their opinions
about the validity of the innovative thinking scale, and all the scale paragraphs
have obtained the incidence of more than (85) and no paragraph of its paragraphs
has been deleted or modified.

2- The Survey application of the tool, the purpose survey application of the tool;
The researcher chose the fifth grade student at the Ma’ali Elementary School for
Boys, on the right side of the city of Mosul a, their number (50) students to be
survey individuals and after agreement with the school administration, the
Innovation thinking scale is applied on them on Wednesday, the coincidence
(9 _12 2020), and when calculating the time it is taken, the first student and the
last two students, the collection, and the division of the result by (4) found that
the time required to answer the tool is (40) minutes.

3- Calculating the discriminatory force for the purpose of obtaining distinctive
paragraphs, applying the tool on the sample of discrimination (50) students from
the fifth grade students, after which the tool was corrected and calculated the total
degree, and determined the higher grades that represent the percentage of (27) of
the total number of discrimination sample, and determining (27) of the grades that
represent the minimum group. The discriminatory force of the paragraph was
calculated by using the (T-Test) of two independent samples and through using
the statistical bag of social English languages (SPSS), and the paragraph is
distinctive if the calculated value is greater than the tabular is a good paragraph
that can be accepted or modified, and all the paragraphs have obtained a greater
calculated value than tabular sol am distinguished.

4- Validity of the scale: The researcher used the method of re -testing in order to
calculate the value of stability the measurement, innovative thinking, the
researcher applied the scale on (30) a pupil from the fifth grade students in the
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Zaid Bin Thabit School, located on the left side of the city of Mosul on
Wednesday, the coincidence of (16 12 2020) with a time separator (15) days of
the first application of each of them, using Pearson's correlation coefficient in
statistical treatment, and it turns out that the value of the link between the results
of the first application and the results of the second application is equal to (0.84),
which is an acceptable percentage.

6 - Implementation of the Experiment:

The English teacher at the Al-Shaheed Muhammad Al-Durra School (the
basic study sample started implementing the experiment actually after the stability
of the situation and the regularity of the work in the schools of Mosul, the
completion of study procedures and the achievement of equivalence between the
two groups on Wednesday, the coincidence (16 12 2020), and continued for (7)
weeks and ended through the exposure of the two groups experimental and the
control for post test on Wednesday (10 1 2021).

77 - Statistical means:

The researcher used in statistically data analysis the following statistical
means:

1- The statistical package system for educational and psychological English
languages (SPSS).

2- Person's connection laboratories.
3- The effect of equation size.
View the study result and discussion:

After obtaining the students' answers to the study tool, the data was analyzed
statistically according to the hypothesis of the study, it will be displayed and
discussed according to the following:

The result of the zero hypothesis, which states that:

"There is no statistically significant difference at the level of significance (0.05)
between the average grades of the experimental group students who studied using
the fish bone strategy and the average grades of the control group students who
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studied according to the traditional way in innovative thinking".

After the data analyzed statistically and to find the arithmetic average, standard
deviation and the calculated value for the purpose of verifying the validity of the
hypothesis, the results were included in the table (3) and as follows:

Table (3)
The average arithmetic, standard deviation, and the T  calculated value of
the grades of the students of the two groups in thinking Innovative

T-value
Arithmetic | Standard Level of

average | devition | 1 .ot | T_-Tabular | Significance

Group Number

value value

Experimental | 17 16.845 3.586 Statistically
significance at

4.048 2.006 level of (0.05)

Control 17 12.253 3.002 and freedom
of degree (32)

Table (3) shows thatthe T calculated value is (4.048), which is greater than
the tabular value of (2.006) at the level of significance (0.05) and the degree of
freedom (32).which means that This means that there are statistically significant
differences between the two groups in favor of the experimental group, and thus
rejects the first zero hypothesis and accepts the alternative hypothesis.

The researcher attributes this to the accurate scientific steps of this strategy
and its suitability for primary school students in general and fifth -grade primary
students in particular, which made the student a focus of the educational process
through obtaining, discovering and analyzing scientific information and facts
based on his previous experiences and then comparing it with the information and
facts that others possess and then confirm it, modify it or even add to it, it had a
great impact on the accuracy of the information and its importance to possess a
proper innovative thinking that serves the student inside and outside the class to
be an effective element in society and this is what the strategy focused on in
addition to giving students other cognitive , practical skills and capabilities.
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Conclusions:
In light of the study results, the researcher can conclude the following:

1 - The use of fish bone strategy in teaching English, helped a lot in developing
thinking among students.

2- Teaching, according to the fish bone strategy, had an impact on raising the level
of the performance of the experimental group’s students in innovative thinking
among fifth grade students.

3- The positive effect of the fish bone as a strategy to teach in the development of
innovative thinking compared to the traditional way.

Recommendations:

In light of the results the study reached at this study the researcher
recommended the following:

1- The need to adopt a fish bone strategy in teaching English subject for primary
school in our schools.

2- The vocabulary of teaching methods in the colleges of education and basic
education includes modern teaching methods, including the fish bone strategy.

3- The necessity of training English teachers to use the fish bone strategy and not
limit it to other teaching methods that depend on memorization and indoctrination.

Suggestions:
Complementing this study ,the researcher suggested the following future studies:

1- The impact of the fish bone strategy on the acquisition of the sixth grade
students of scientific concepts and the development of their emotional
intelligence.

2- The effect of the imagination strategy in the achievement of the fifth grade
students in the English language and the development of their innovative thinking.
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number of rebellions and opposition movements to the authority, including opposition to his
assumption of the responsibility of the Prime Minister, especially since he was known
previously, during the first and second ministries, for his relationship with foreign countries,
his openness to foreign influence to a large extent, and his opposition to constitutional life.
Although he promised during his assumption of the third ministry to achieve constitutional,
economic and social reforms. To understand the situation in Iran and the struggle for power
during the third administration of Amin al-Sultan, the study was divided into an introduction,
three axes and a conclusion. The first axis came under the title (Features of his political life
during the reigns of Nasser and Muzaffar al-Din Shah 1885-1903), especially since he assumed
the Grand Viziership for two terms during that period. The second axis focused on (the
government of Amin al-Sultan from May 4 - August 31, 1907), and included another sub-axis
under the title (Political developments and rebellions witnessed by the third government of
Amin al-Sultan), while the third axis dealt with the issue of (the assassination of Amin al-
Sultan), while the conclusion clearly identified the most important conclusions we reached at
the end of the research.

Keywords: Struggle, Power, Al-Sultan, Government, Iran.
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Abstract:

This paper investigates the role of artificial intelligence (AI) in English language
acquisition, with special emphasis on its most recent applications and their effects. It starts by
outlining artificial intelligence (AI) and its importance in contemporary language instruction,
emphasizing how Al-powered tools have revolutionized conventional teaching techniques. The
study highlights technologies including machine translation, intelligent tutoring systems,
speech recognition, and automated writing assistance while contrasting traditional learning with
Al-assisted learning. By increasing productivity, customization, and engagement, these tools
improve the educational experience for students. While addressing technical and ethical issues
including data privacy and technological dependence, the study also looks at the advantages of
Al in language acquisition, such as faster development and adaptable learning experiences.
Furthermore, the usefulness of Al in improving English competence is demonstrated by current
research and actual instances from educational institutions. Future innovations in Al-driven
education are also included in the study, which projects improvements in interactive learning
environments and natural language processing. The report concludes by offering suggestions
for future research areas and incorporating Al technologies into educational curriculum,
highlighting the need of implementing Al responsibly. This study advances knowledge of Al's
educational potential and difficulties by investigating its function in language acquisition.

Keywords: Artificial Intelligence, English Learning, Al-Assisted Education, Language
Technology, Educational Innovation.
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Chapter 1: Introduction
1. Introduction:

Artificial Intelligence (AI) has profoundly impacted various domains,
particularly within the realm of language acquisition. Al-driven applications,
including machine translation systems and sophisticated tutoring solutions, are
progressively being assimilated into English language pedagogy, thereby offering
tailored and effective educational experiences (Cheng, et al., 2023; Li. et al, 2024).
These applications not only augment the educational process but also facilitate
adaptive and personalized methodologies that conventional classroom
environments may not provide (Du & Daniel, 2004).

The significance of artificial intelligence in the realm of language
acquisition is predicated upon its capacity to expedite the learning process, furnish
instantaneous feedback, and accommodate a variety of learner requirements.
Recent empirical investigations have substantiated the efficacy of Al
implementations in the enhancement of linguistic competencies, thereby
rendering the educational experience more accessible and engaging (Wang,
2014).
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This research endeavour aspires to investigate the function of Al in the
augmentation of English language learning, scrutinize its various applications,
and evaluate the prospective challenges linked to its utilization. The inquiry will
meticulously assess both the advantages and drawbacks of Al within the context
of language education, thereby elucidating its present influence and prospective
implications for the future.

1.2. The Importance of Artificial Intelligence in Developing Methods for
Learning English:

The incorporation of Artificial Intelligence (Al) into the domain of English
language acquisition has engendered substantial progress, yielding a plethora of
advantages for both learners and educators. A prominent benefit of Al lies in its
capacity to tailor educational experiences, thereby enabling learners to advance at
their individual pace while catering to their specific needs and preferences (Du &
Daniel, 2004). Conventional pedagogical methodologies frequently adhere to a
uniform approach, which may prove ineffective for a diverse student population.
Conversely, Al-enhanced instruments, including intelligent tutoring systems and
adaptive learning platforms, furnish personalized instructional content and
instantaneous feedback, thereby augmenting the educational experience (Cheng,
et al., 2023).

Furthermore, artificial intelligence facilitates the enhancement of linguistic
competencies among learners across multiple domains, such as vocabulary
development, grammatical proficiency, phonetic articulation, and fluency in oral
communication (Li, et al., 2024). The growing integration of Al technologies
within the realm of language acquisition not only augments operational efficiency
but also renders the learning experience more interactive and stimulating, thereby
providing learners with a broad spectrum of instruments and resources to bolster
their educational pursuits (Du & Daniel, 2004).

1.3. Research Objectives and Methodology:

The principal objective of this research is to investigate the function of
Artificial Intelligence (Al) in the formulation of methodologies for the acquisition
of the English language. This study aims to examine the utilization of Al tools and
technologies across diverse language learning environments and to assess their
efficacy in enhancing linguistic competencies. Specifically, the investigation
scrutinizes Al applications, including machine translation, intelligent tutoring
systems, and language learning platforms that incorporate speech recognition and
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natural language processing (NLP) technologies (Son et al., 2023). Data is
collected through a systematic review of the extant literature, case studies, and
surveys conducted within educational institutions that have integrated Al-driven
tools into their language education programs. The methodology adopted in this
inquiry is a mixed-methods framework, amalgamating both qualitative and
quantitative research techniques. This methodology facilitates a holistic
comprehension of the pragmatic applications of Al in English language
acquisition and its influence on educational outcomes, providing valuable insights
into its benefits, challenges, and prospective developments (Wei, 2023).

1.4. Research Questions and Limitations:
The following research issues are intended to be addressed by this study:

1. How is artificial intelligence being used in the field of English language
learning at the moment?

2. What are the main advantages and difficulties of employing Al-based language
learning tools?

3. How much do Al programs improve language learners' abilities, specifically in
speaking, grammar, and vocabulary?

4-This study has a number of limitations despite its breadth. First, certain recent
improvements may not be completely reflected in this study due to the quick speed
of technological advancements in Al. Second, it could be challenging to evaluate
the long-term effects of Al applications in language acquisition because they are
still developing. Additionally, this study will mostly depend on secondary data
from previous studies, which may not accurately represent the experiences of
individual students or teachers even while it offers insightful information. Finally,
the findings' generalizability may be impacted by contextual and cultural
variations in how Al is used across different educational systems.

Chapter 2: Artificial Intelligence in Language Teaching — An
Overview

2.1. The Concept of Artificial Intelligence in the Field of Education:

The replication of human intellect in computers that are designed to
understand, learn, and solve problems is known as artificial intelligence (Al). Al
1s being used in education to improve teaching and learning procedures, making
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them more effective, individualized, and easily accessible (UNESCO, 2025).
Artificial intelligence (Al) technologies including speech recognition, machine
learning, and natural language processing (NLP) are used to develop tools and
systems that engage with students in novel ways (Guest, 2023). According to
Creely (2023), these technologies allow Al-based systems to deliver quick
feedback, adjust to the requirements of individual learners, and create a more
customized educational experience.

Al is capable of a number of language learning tasks, including real-time
voice recognition, grammatical correction, vocabulary expansion, and translation
(Berlitz, 2023). Al has the ability to completely transform language instruction by
combining various technologies, offering a degree of customization that may be
absent from conventional approaches.

As artificial intelligence (Al) systems advance, they have the potential to break
down geographical and linguistic obstacles to education and increase its
effectiveness and accessibility (Du & Daniel, 2004).

By improving pronunciation, listening comprehension, and conversational
fluency, platforms that combine voice recognition and natural language
processing are essential for helping students. These technologies are used by Al-
powered products, such adaptive learning systems and intelligent language
assistants, to deliver tailored learning experiences and real-time feedback (Guest,
2023).

2.2. The History and Recent Developments in AI Applications for Language
Learning:

Since its conception, the use of artificial intelligence (AI) to language
acquisition has undergone tremendous change. To aid language learners in their
language learning process, early artificial intelligence (AI) systems such as
ELIZA and PARRY used simple natural language processing (NLP) techniques
to mimic human interaction in the 1960s (Warschauer & Xu, 2024). More
complex language learning technologies have been created throughout the years
as a result of developments in machine learning and natural language processing.
Chatbots, automated essay grading systems, and intelligent tutoring systems (ITS)
are becoming essential parts of contemporary language instruction (Du & Daniel,
2004).

Thanks to developments in deep learning and neural networks, artificial
intelligence (Al) applications in language acquisition have grown in
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sophistication and accessibility in recent years. Al algorithms are used by
platforms such as Babbel and Duolingo to modify courses according on user
performance, offering individualized learning experiences (Nguyen, 2023; TIS,
2024). Furthermore, a lot of people are using Al-powered applications like
Grammarly and Google Translate to improve their writing and translate texts
properly (Wei, 2023). By enabling interactive speaking practice, Al's
incorporation into voice assistants such as Siri and Alexa benefits students even
more (Syarifudin, 2023). Language acquisition is changing as a result of the
growing use of Al technologies in the classroom, becoming more effective and
engaging (Krsti¢ et al., 2022).

2.3. A Comparison Between Traditional Learning and AI-Assisted Learning:

Textbooks, classroom exercises, and in-person encounters with teachers are
the main components of traditional language learning approaches. These
approaches are frequently regimented and adhere to a predetermined curriculum
that is applicable to all students, irrespective of their unique requirements or
learning preferences. Traditional learning can be useful, but it frequently lacks the
adaptability required to accommodate different learning speeds and may not
always address the unique difficulties that each student confronts (Chiu et al.,
2020; Nguyen, 2023).

Al-assisted learning, on the other hand, provides a more adaptable and
customized method. According on a learner's strengths and shortcomings, Al-
powered platforms can modify lessons and content to provide more individualized
exercises and feedback (Luckin et al., 2022; Hwang et al., 2020). For instance, Al
may recognize a learner's weak points, such grammar or speech, and provide
targeted activities to help them (Kessler, 2018). Additionally, Al systems may
offer immediate feedback, which is sometimes not possible in conventional
learning settings. This enables students to make corrections in real time and
advance more rapidly (Saalh, 2024).

Additionally, Al-assisted learning is accessible from anywhere at any time,
providing a degree of convenience that is not possible in conventional classroom
environments. Al can help students practice speaking, which is a difficult part of
learning a language the old-fashioned way, by integrating voice recognition
(Dizon, 2020). The use of Al signifies a move toward more customized,
accessible, and adaptable learning experiences, even while conventional
approaches are still vital in language instruction (Hwang et al., 2020).
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Chapter 3: Applications of Artificial Intelligence in Learning
English (Benefits and Challenges)

3.1. Machine Translation Tools and Vocabulary Enhancement (e.g., Google
Translate and DeepL):

The way that language learners interact with other languages has been
profoundly changed by machine translation programs like DeepL and Google
Translate. These platforms provide precise and contextually relevant translations
between languages by utilizing sophisticated neural machine translation (NMT)
algorithms (Castilho et al., 2018). These resources are very helpful for boosting
vocabulary acquisition and understanding for English language learners. Learners
are exposed to a wider vocabulary and are better able to comprehend word
meanings in a variety of settings when quick translations of words and phrases are
provided (Ducar & Schocket, 2018).

These technologies include elements that help expand vocabulary beyond
simple translation, such as pronunciation aids, contextual examples, and synonym
suggestions (Godwin-Jones, 2022). For example, the audio function of Google
Translate enables students to hear proper pronunciations, which is essential for
language learning (Ducar & Schocket, 2018). According to Poldkova and
Klimova (2023), DeepL is well known for generating accurate translations that
seem natural and help students understand the subtleties of the language. These
tools are vital resources for English language learners who want to increase their
vocabulary and language proficiency because of their instant accessibility,
accuracy, and user-friendly interfaces (Chandra & Yuyun, 2018).

3.2. Smart Assistants for Improving Speaking and Listening Skills (e.g.,
ChatGPT, Duolingo, and ELSA Speak):

The way that students practice speaking and listening is changing as a result
of Al-powered smart assistants like ChatGPT, Duolingo, and ELSA Speak. These
resources use natural language processing (NLP) and speech recognition to offer
individualized, interactive practice (Kohnke et al., 2023; Ho, 2024).

In order to enhance speaking and listening comprehension, ChatGPT
mimics real-world conversations and adjusts to the learner's skill level (Baidoo-
Anu & Ansah, 2023). Research indicates that it can support conversation practice,
but it has limits when it comes to identifying subtle mistakes (Krismalita, 2024).
With dynamic courses that focus on speaking and listening, Duolingo uses Al to
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gamify language learning. According to research, it works well for fundamental
conversational skills and motivation, especially for newcomers (Loewen et al.,
2019).

With its Al-powered pronunciation training system, ELSA Speak compares
learners' speech to models of native speakers and offers remedial input (Hwang et
al., 2020). After three months of use, learners' intelligibility significantly
improved, according to 2021 research (Nguyen & Le, 2024). By facilitating self-
paced, adaptive practice, these solutions solve major issues with traditional
classrooms, such as the absence of personalized feedback (Hwang et al., 2020).

3.3. Smart Writing Assistants and Grammar Checking Tools (e.g.,
Grammarly and Quillbot):

Grammarly and QuillBot are examples of intelligent writing tools that have
become essential for students looking to get better at writing in English. These
artificial intelligence (AI) technologies evaluate manuscripts for stylistic,
grammatical, spelling, and punctuation errors and offer immediate remedial
comments (Hooman et al., 2023). They provide writing tutoring for English
language learners around-the-clock, in academic, professional, and casual settings
(Alammar & Amin, 2023).

To identify mistakes and recommend changes to tone, clarity, and
conciseness, Grammarly uses deep learning algorithms (Ebadijalal, 2023).
Compared to traditional proofreading, studies show that it can assist L2 writers
cut down on grammatical mistakes by as much as 50% (Saalh, 2024). Over time,
the tool's adaptive learning component tailors recommendations according to user
trends (Chen et al., 2021). QuillBot is an Al-powered paraphrase tool that helps
students with syntactic flexibility and lexical diversity. Although it takes student
judgment to keep academic voice, research shows its value in preventing
plagiarism while retaining original meaning (Alammar & Amin, 2023).

By facilitating instantaneous, iterative review, these solutions overcome
some of the main drawbacks of instructor feedback, such as delayed response
times. Scholars warn against becoming overly dependent on them, pointing out
that they cannot take the place of critical writing training (Hooman et al., 2023).

3.4. Adaptive and Personalized Learning Using Al:

The ability of Al to provide individualized and adaptable learning
experiences is a game-changing advantage for language instruction. By using

280



YaYo Sl 4 — v iy A9 bl gy paiBan ald 2 "l iy Eiganll KAl plus' dlaa

machine learning algorithms to identify learners' language strengths and
limitations, Al systems are able to dynamically tailor information to fill in
particular skill gaps (Luckin et al., 2022). By accommodating different learning
styles and speeds, this tailored approach maximizes retention and engagement
(Creely, 2023). This flexibility is demonstrated by websites such as Babbel and
Duolingo. According to student performance measures (such as answer accuracy
and time-on-task), their Al engines modify the lesson's complexity in real-time,
guaranteeing an ideal degree of difficulty. Compared to static curriculum, research
shows that these systems enhance long-term vocabulary retention by 30%
(Loewen et al., 2019).

The following are important aspects of Al-driven personalization:
Progress tracking: Learner growth is visualized by dashboards that show regions
that are mastered vs those that are difficult (Warschauer, 2024).

Predictive Recommendations: Al makes recommendations for extra content
(such as films and tests) based on user choices (Hwang et al., 2020).
Real-Time Feedback: Learning is reinforced when exercises get prompt,
corrected feedback (Du & Ben, 2004).

Although encouraging, researchers point certain limitations:

Learner autonomy may be diminished by an over-reliance on Al (Campbell,
2023).

Content relevance may be distorted by cultural biases in algorithms (Kohnke et
al., 2023).

3.5. Challenges of Using Artificial Intelligence in Learning English:
3.5.1. Technical and Linguistic Challenges:

Notwithstanding the many benefits, there are a number of linguistic and
technological difficulties while utilizing AI to study English. Technically
speaking, Al-based tools need complex infrastructure, such as dependable internet
connectivity and potent processing capacity. The efficacy of Al-powered
language learning systems may be jeopardized in areas with poor internet
connectivity or restricted access to technology (Du & Ben, 2004). Furthermore,
some Al systems may not be as adaptable as they may be due to technical
constraints. Despite their increasing sophistication, these systems might not
always be able to manage subtle or context-dependent language use or completely
understand complicated linguistic patterns (Campbell, 2023).
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Linguistically speaking, Al still has trouble grasping idiomatic terms,
cultural context, and emotional tone—all of which are hard to program (Creely,
2023). Despite significant advancements, machine translation programs like
DeepL and Google Translate are still far from flawless. Misunderstandings can
still arise from errors, especially when translating idiomatic expressions or
intricate sentence patterns (Poldkova & Klimova 2023). Additionally, although
helpful, Al-driven voice recognition programs frequently have trouble
understanding regional accents, dialects, and non-native pronunciations, which
can make it difficult for students to evaluate their speaking abilities. These
linguistic and technological drawbacks emphasize the necessity of ongoing
advancements in Al-based language learning resources (Hwang et al., 2020).

3.5.2. Ethical Concerns and the Impact of Al on Teachers and Learners:

To ensure responsible implementation, a number of ethical issues are
brought up by the growing use of Al in language acquisition. The privacy of data
is one of the primary issues. Numerous Al technologies gather and save
information about the behaviour, development, and preferences of learners.
Concerns exist around the storage, sharing, and security of this data, despite the
fact that it is necessary for customizing educational experiences. Students might
not be aware of how much of their data is being gathered, which, if not managed
well, might result in privacy violations (Hwang et al., 2020).

The possibility of Al replacing human instructors raises another ethical
concern. Artificial intelligence (AI) technologies can offer tailored learning
experiences, but they cannot take the position of human educators in assisting and
directing students. Al cannot replace the emotional intelligence, cultural
awareness, and individualized touch that teachers provide. The function of
instructors might be diminished by an over-reliance on Al, which would
dehumanize education (Saalh, 2024).

Al in language acquisition might also result in disparities between students
who have access to cutting-edge technology and those who don't. The disparity in
educational chances may grow if students from low-income families or
undeveloped areas do not have equal access to Al-based resources. To prevent
escalating already-existing gaps in learning outcomes, it is imperative to
guarantee fair access to Al-driven educational resources (Chen et al., 2021).
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Chapter 4: Recent Studies on Artificial Intelligence and Learning
English

4.1. Key Recent Research in the Field of AI and Language Learning:

The expanding significance of artificial intelligence (AI) in changing the
way languages, particularly English, are taught and learnt has been shown by
recent studies in the fields of Al and language learning. The use of machine
learning algorithms to offer individualized language learning experiences is
among the most prominent areas of attention. Research has demonstrated that Al
systems can adjust to the specific requirements of each student, increasing the
efficacy and efficiency of the educational process (Saalh, 2024).

For instance, the usefulness of Al-powered language learning programs like
Babbel and Duolingo has been the subject of recent studies. These systems offer
individualized and flexible learning routes by using Al algorithms to modify the
content and level of difficulty of lessons based on user performance. According
to research, these individualized experiences boost motivation, enhance student
engagement, and raise retention rates. Furthermore, research has looked at how
Al may improve speaking and listening abilities. For example, ELSA Speak and
other Al tools provide learners with focused pronunciation exercises that help
them become more proficient speakers (Du & Ben, 2004).

In another study, researchers looked at how English language learners'
writing abilities were affected by Al-driven grammar checkers like Grammarly.
According to the findings, students who utilized Al-based writing helpers saw
notable gains in their vocabulary, grammar, and general writing fluency. This
study demonstrates how Al may be used to improve learners' confidence and
proficiency in creating written material in addition to language acquisition
(Alammar & Amin, 2023).

4.2. Analysis of Previous Studies on the Effectiveness of Al in Learning
English:

The usefulness of Al in language acquisition, especially in the context of
English, has been examined in an increasing amount of study. Numerous
researches have demonstrated the beneficial effects of Al technologies on
language learners' proficiency. For instance, a number of studies have
demonstrated the effectiveness of Al-powered learning tools like Duolingo and
Memrise in improving students' vocabulary and grammar. These platforms make
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use of spaced repetition algorithms, which enhance long-term retention and
reinforce recently taught content (Wei, 2023).

Al's potential to enhance speech and listening abilities has been the subject
of other research. According to research, learners may practice pronunciation and
conversational skills in real-time with Al-driven voice recognition systems like
Google Assistant and ELSA Speak. This is challenging in traditional language
schools. Additionally, research has shown that Al can provide students instant
feedback on how they pronounce words in English, which may help them improve
their pronunciation and boost their confidence (Nguyen & Le, 2024).

Even though Al has been shown to improve language acquisition in several
studies, there are still issues that need to be resolved. According to certain
research, Al might not always be able to pick up on the subtleties of language use,
particularly when dealing with non-native accents or more complicated linguistic
contexts. Additionally, even while Al tools can give immediate feedback, they
might not have the cultural awareness and emotional intelligence that human
teachers have (Krsti¢ et al., 2022). Notwithstanding these difficulties, the results
generally point to Al's potential to improve English language acquisition,
especially when combined with conventional techniques (Underwood, 2019).

4.3. Case Studies on AI Applications in Educational Institutions:

The use of Al in educational institutions has been the subject of several case
studies, which have shown both the potential advantages and difficulties of this
technology in practical contexts. The usage of Al-powered language learning
tools in colleges and universities is one well-known example.

Al-based language learning resources have been incorporated into English
as a Second Language (ESL) programs at universities such as Stanford University
and the University of Michigan to enhance classroom instruction. Individualized
instruction, progress monitoring, and real-time feedback on speaking and writing
projects have all been accomplished with the use of these technologies (Hooman
et al., 2023).

In one case study, an American high school integrated Al-powered
language learning resources into an ESL course. According to the study, pupils
who utilized Al tools to improve their vocabulary and pronunciation improved
their speaking and listening abilities more quickly than those who just used
conventional techniques. Additionally, instructors stated that because the Al
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systems managed repetitive chores like vocabulary exercises and grammatical
correction, they were able to concentrate more on customized instruction
(Warschauer, 2024).

The application of Al in extensive English language courses was the subject
of another case study carried out at a Chinese institution. Through the use of Al-
powered chatbots, the institution enabled students to practice speaking outside of
the classroom by simulating real-world discussions. According to the study, pupils
who utilized the AI chatbots spoke English more fluently and confidently.
Furthermore, students received tailored feedback on their writings via Al-based
tools, which helped them spot mistakes and improve their writing (Du & Ben,
2004).

These case studies show how artificial intelligence (AI) may improve
English language instruction in classrooms. Nonetheless, they also draw attention
to some difficulties, such the requirement for appropriate training for teachers to
successfully incorporate Al tools into their lesson plans and the possibility of

uneven access to Al technology across geographical or socioeconomic groups
(Syarifudin, 2023).

Chapter 5: The Potential Future of Artificial Intelligence in
Language Learning

5.1. The future of Al-powered language learning tools is being shaped by
several emerging trends:

As artificial intelligence continues to develop, there is a bright future ahead
for Al-powered language learning resources. The creation of more complex
natural language processing (NLP) algorithms is one of the most exciting trends.
These algorithms provide Al systems the ability to comprehend and produce
human language more effectively, which results in better speech recognition,
context-sensitive language production, and more accurate translations. More
organic and smooth interactions between students and Al technologies are made
possible by this advancement (Walter, 2024).

Integration with Augmented and Virtual Reality (AR/VR): As Al, AR, and
VR technologies come together, language learning is becoming more immersive.
Platforms like Mondly, for example, allow users to interact with virtual items
through augmented reality (AR) and have realistic discussions through virtual
reality (VR), allowing language abilities to be used practically in real-world
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situations. For example, while getting real-time feedback from AI systems,
students can utilize virtual reality (VR) to mimic real-world scenarios, such as
navigating a foreign city, placing an order at a restaurant, or attending a business
meeting. Beyond conventional classroom activities, this method offers a more
interesting and useful learning experience (Oodles Technologies, 2023).

The learner's journey is further improved by the creation of Al-driven
tailored learning pathways. Al systems may collect information on learners'
preferences, difficulties, and progress by using machine learning algorithms. This
allows them to modify lessons to meet the needs of each individual student. As
more students want for flexible, individualized educational experiences, the trend
toward hyper-personalization in language acquisition is picking up speed. Al
systems can create courses that optimize learning outcomes as they get better at
comprehending complicated learner actions (Walter, 2024).

By utilizing Al's capacity to accommodate different learner demands and
preferences, these developments have the potential to improve language
acquisition's intuitiveness, engagement, and efficacy.

5.2. How AI Can Be Integrated More Effectively into Language Teaching
Curricula:

It takes a calculated strategy that improves on conventional teaching
techniques to include artificial intelligence (AI) into language education
programs. Combining Al with current educational paradigms to optimize their
respective advantages is a balanced approach.

5.2.1. Integrating Al with the Flipped Classroom Model:

Combining Al with the flipped classroom model is one successful strategy.
Under this strategy, students practice their grammar, pronunciation, and
vocabulary outside of the classroom by using Al-powered platforms. This
enhances the language learning process by freeing up classroom time for
interactive exercises like critical thinking and conversation practice (Bing, 2022).

5.2.2. Al as a Supportive Tool for Educators:

Instead than replacing instructors, Al should be seen as a helpful tool. Al
is capable of automating processes like tracking progress and grading, but it is
unable to replace human components like cultural awareness and emotional
intelligence. Teachers may free up more time for individualized education by
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using Al to automate administrative tasks. Teachers can adapt courses to different
learning styles and offer focused interventions by utilizing Al-driven insights on
students' strengths and shortcomings (Baidoo-Anu, 2023).

5.2.3. Encouraging Student Use of Al Tools:

As part of a more comprehensive approach to language acquisition,
curricula should also encourage students to employ Al technologies. For example,
students may practice conversational English in a variety of scenarios by including
Al-driven chatbots into the curriculum. Additionally, by offering instant feedback
on tasks, these technologies can assist students in identifying areas in which they
need to improve. Teachers may create an atmosphere where technology and
human interaction complement each other to improve learning by integrating Al
into the curriculum in a relevant way (Du & Daniel, 2004).

Furthermore, instructors should be supported by Al rather than replaced.
Teachers may use Al technologies to automate time-consuming chores like
feedback and grading, giving them more time to interact with students one-on-one
and deliver individualized training. Lesson preparation may be informed by Al-
driven insights regarding students' strengths and shortcomings, which can also
assist accommodate different learning styles in the classroom (Luckin et al.,
2022).

Chapter 6: Recommendations, Suggestions, and Conclusion

6.1. Recommendations, Suggestions for Enhancing the Use of Al in Learning
English:

A number of important suggestions can direct the creation and application
of Al-powered solutions in order to fully realize the promise of Al in language
acquisition. These recommendations seek to maximize Al's advantages while
tackling issues like efficacy, ethics, and accessibility.

6.1.1. Promote Teacher Training and Professional Development:

Teachers must be properly trained in the use of Al tools in conjunction with
conventional pedagogical approaches if Al is to be successfully incorporated into
language instruction. To guarantee that teachers are at ease with the technology
and know how to optimize its influence on students' educational experiences,
professional development programs must to be made available. In addition to
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learning how to use the technologies, training should cover how Al might enhance
human interactions in language acquisition.

6.1.2. Ensure Equity in Access to Al Tools:

Although Al has the capacity to completely transform language acquisition,
there is a serious chance that it may lead to a digital divide. Al-powered learning
resources could not be equally available to students from low-income families,
underprivileged communities, or remote places. Governments, academic
institutions, and tech companies should collaborate to give priority to projects that
make Al technologies available and reasonably priced for all students. This might
entail offering subsidized access, enhancing internet infrastructure in isolated
locations, and developing reasonably priced Al-powered learning and teaching
platforms.

6.1.3. Focus on Data Privacy and Ethics:

Concerns regarding data security and privacy are raised by the massive
volumes of data that Al technologies gather on the behaviour, preferences, and
progress of learners. Strict procedures must be put in place by educational
institutions and Al developers to protect students' personal information. Clear
transparency about the collection, storage, and use of data should be upheld.
Respecting students' privacy and preventing misuse or exploitation of their
information are crucial.  Obtaining learner permission and upholding
confidentiality should be part of ethical criteria in Al development.

6.1.4. Encourage Collaboration with AI Developers:

The use of Al in language acquisition is still developing, and ongoing study
is essential to maintaining the usefulness and applicability of Al technologies.
Universities and schools should work closely with Al developers to customize the
resources they use to meet the unique requirements of language learners. Through
this partnership, instructors will be able to offer insightful criticism, guaranteeing
that Al-powered solutions are updated and improved over time to satisfy students'
changing demands. More relevant, efficient, and flexible learning resources may
be produced through close collaboration between educators and Al developers.

6.1.5. Integrate Cultural Context and Emotional Intelligence:

Al technologies for language acquisition should be made to comprehend
and react to emotional circumstances and cultural quirks. Since language has a
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strong cultural foundation, Al systems should try to include social signals, idioms,
and cultural allusions to aid learners in understanding the language's larger
context. Additionally, creating Al systems with emotional intelligence may
improve their capacity to offer helpful, sympathetic criticism. Al-driven learning
experiences would become more encouraging and engaging as a result, assisting
students in developing their self-esteem and emotional bonds with the language.

Teachers and educational institutions may optimize Al's efficacy and reach
in language acquisition by implementing these suggestions. Al will be able to
support conventional teaching strategies while guaranteeing fair access,
protecting privacy, and encouraging continuous innovation. Al has the potential
to greatly improve the English language learning process for students all around
the world with appropriate integration and ongoing development.

6.1.6. Integrate Al Tools into the Curriculum:

Al-based technologies should be used by educational institutions as
additional resources in addition to conventional teaching techniques. More
individualized learning can be made possible by Al technologies that let students
practice at their own speed outside of the classroom. Teachers may use the Al data
to pinpoint areas that require attention while concentrating on interactive and
communicative activities in the classroom. This combination of Al-powered
learning and in-class instruction can offer a comprehensive method for language
learning.

6.1.7. Promote a Balanced Approach:

Instead than taking the role of human teachers, Al technologies should be
viewed as additions to them. Even while Al may deliver individualized learning
experiences and instant feedback, human instructors' emotional intelligence,
cultural awareness, and drive are invaluable. To maximize the advantages of both,
a balanced strategy is required, in which Al complements human education while
improving the learning process. Teachers may spend more time interacting with
kids more deeply and personally by employing Al to automate repetitive work.

Educational institutions may guarantee that Al is successfully incorporated
into the language learning process by putting these suggestions into practice. This
will improve the experience for both teachers and students while guaranteeing
equity and access for everyone. An environment for language acquisition that is
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more individualized, interesting, and effective will result from this well-
considered and balanced approach.

6.2. Suggestions for Future Research in the Field:

There are a number of areas that need more research as Al continues to
revolutionize language learning in order to fully realize its promise and fill in
current knowledge gaps. The following are important recommendations for
further study:

6.2.1. Longitudinal Studies on the Effectiveness of Al Tools:

Future studies might look at how Al-powered language learning resources
affect students' language skills, retention, and practical application over the long
run. In order to ascertain whether the advantages of Al tools—Ilike enhanced
speaking fluency and vocabulary retention—are maintained over time and
whether they result in long-term gains in language learning, longitudinal research
would be helpful. Such research would yield important information on the long-
term effects of Al technologies on language learners' overall growth.

6.2.2. Investigating the Role of AI in Multilingual and Cross-Cultural
Learning:

Studies that examine Al's suitability in multilingual and cross-cultural
situations are needed, as the majority of current research is on Al tools for English
language learning. Future studies might look at how AI systems can help
multilingual learners and how they adjust to different linguistic contexts. In order
to reach a wider spectrum of learners, this may involve investigating the ways in
which Al-powered learning tools are applied in multilingual societies or to study
less often taught languages.

6.2.3. Exploring the Ethical Implications of Al in Language Education:

Examining the ethical ramifications of Al's use is essential as it becomes
more and more prevalent in education. Data privacy, algorithmic bias, and the
possible impacts of Al on the teacher-student interaction should be the main topics
of future research. This field of study can look at ways to reduce the danger of
privacy violations, guarantee openness in the collection and use of student data,
and address worries about artificial intelligence (Al) taking the place of human
teachers. Retaining confidence in Al-powered learning resources will need an
understanding of and attention to these ethical issues.
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6.2.4. Al and Emotional Intelligence in Language Learning:

The incorporation of emotional intelligence (EQ) into Al language learning
technologies is one exciting area for further study. Artificial intelligence (Al)
technologies may be developed to identify the emotional states of students and
give more sympathetic feedback. Research may examine how Al systems might
be modified to address students' emotional requirements by providing
individualized and helpful support. For students' motivation and long-term
performance, a more stimulating and emotionally encouraging learning
environment is essential, and this might help create it.

6.2.5. AI's Role in Language Learning for Special Education:

How Al-powered technologies may help children with unique needs, such
those who have learning problems or language impairments, requires more
investigation. More research is required to ascertain how Al can be adapted for
students with particular difficulties, but it has the potential to produce highly
personalized and adaptive learning experiences. This study may concentrate on
how Al might make language instruction more inclusive and accessible by
offering tailored help to kids who struggle with dyslexia, ADHD, or other
cognitive and developmental issues.

Future studies will contribute to the creation of more efficient, inclusive,
and morally sound Al-powered teaching resources by tackling these issues and
advancing our knowledge of Al's role in language acquisition. This will also
guarantee that Al keeps improving language instruction while taking into account
the various demands of students worldwide.

6.3. Conclusion:

With an emphasis on its uses in English language learning, this study has
examined the important role that artificial intelligence (Al) plays in language
acquisition. According to the research, Al-powered solutions have the potential
to revolutionize language instruction by offering tailored, flexible learning
experiences that cater to each student's particular requirements. Applications of
artificial intelligence (AI), such as machine translation software, intelligent
speaking and listening assistants, grammar checkers, and adaptive learning
platforms, have shown promise in improving a range of language skills, including
writing ability, pronunciation, and vocabulary acquisition.
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According to key results, artificial intelligence (AI) has a number of
benefits for language acquisition, including increased learning efficiency, timely
and accurate feedback, and the creation of more dynamic and interesting learning
settings. Additionally, Al has the ability to increase accessibility to language
learning by removing obstacles related to geography and economic status and
giving students all around the world access to top-notch instructional materials.

Nevertheless, the study also identified issues that require attention.
Technical constraints, the requirement for ongoing Al tool development and
improvement, ethical worries about data privacy, and the possibility of Al
replacing human teachers are a few of these. To preserve the fundamentally
human elements of language instruction, such emotional intelligence and cultural
context, it is imperative that Al continue to be a helpful tool rather than a substitute
for instructors.

All things considered, the study has shown that although AI has advanced
significantly in language acquisition, further investigation and improvement are
required to reach its full potential. Further study and advancement will assist get
beyond present obstacles and guarantee that Al can be successfully included into
language instruction in a way that is inclusive, moral, and responsible.
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Abstract:

In the present study, a mathematical model (NSF-WQI) was used to determine the water
quality of the Al-Msharah River in Misan Governorate in three locations along the river. For
the period from July (2022) Until January (2023) with three chapters in addition to satellite
images (Landsat-8 OLI) and Geographic Information Systems (GIS), In order to find color maps
that can be used to predict water quality at any point along the slice river. Eight variables were
used in the manual (NSF-WQI) in which the water quality of the Al-Mshraah River in the
summer was classified as medium pollution in the first and second sites and its values ranged
between (52-59). In the third site, values (47) were recorded and water was classified as poor.
When creating predictive maps, it was noted that the index values ranged from poor to medium.
During the summer, the values of the sites colored yellow ranged (47-51) and the sites in green
(51-55.1). The sites in red ranged between (55.1-59) and the classification of the sites mentioned
according to the colors on the map was as medium contaminated. In the autumn and winter for
the three sites, the river water was classified as medium in relation to the degree of pollution,
In the autumn and winter seasons for the three sites, river water was classified as medium for
the degree of pollution, with variability values ranging between (55-64). Through the study, it
was found that river water is affected by physical and chemical factors, which come from
domestic waste water and agricultural activities surrounding the river.

Keywords: Evaluation, Water Quality, Environmental Indicator, Geographic
Information Systems, Al-Mshaarah River, Misan Governorate.
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NSF- WQIl Value of Autumn
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NSF- WQI Value of Winter
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The Federalists and the Intellectual Elite in Iraq: A Study of
Influences and Dimensions until 1918

Zainab Ibrahim Mutasher Salman *
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Abstract:

The research examines the impacts and developments of the Committee of Union and
Progress in Iraq from the founding of the society until 1918. It discusses the establishment of
the Committee of Union and Progress and its development, as well as its rise to power under
the Ottoman rule. The study highlights the collaboration between the Unionists and military
officers to overthrow Sultan Abdu lhamid II’s rule, and the significant influence of the society
on Iraqi intellectuals, particularly their focus on science, education, and the advocacy for
women’s liberation. The research also sheds light on the impact of the society on the Kurds,
who sought independence after the federal authority reneged on its promises, leading to the
establishment of associations, magazines, and newspapers to raise awareness about their cause.

Keywords: The Union, Progress, Newspapers, Associations.
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* The General Directorate of Education in Baghdad/ First Rusafa — Iraq.
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Conditions for the emergence of hereditary rule in Islamic rule
and its implications
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Abstract:

The adoption of the hereditary principle at the beginning of the Umayyad, as it was an
important turning point in that history due to the events and developments that resulted from it,
and the repercussions that it had after the continued adoption of this principle by most of the
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states that followed the Umayyad state, starting with the Abbasid state and the states that
followed it in the various Islamic eras, and the seditions and conflicts that accompanied those
repercussions that led the Islamic world to disintegration and collapse, As a result, he lost
thousands of his sons, and this was exploited by his enemies at home and abroad to widen the
gap and fan the flames of discord in order to achieve their buried goals and reach their aims to
pounce on him and achieve those goals postponed since the early Islamic eras, we had the honor
of addressing it to explain the circumstances that led to the adoption of this principle of Islamic
rule and to identify some of its repercussions and effects on the Islamic world.

Therefore, it was necessary for us to begin by looking at the establishment of the
Umayyad state and its true founder, (Muawiyah ibn Abi Sufyan), to whom the rule of the
Islamic state was transferred after his peace treaty with Imam (al-Hasan ibn Ali), who abdicated
the caliphate to him in the year 41 AH/661 AD. That year was called the Year of the Community
because the Muslims united in it on one caliph. Let us learn, through addressing this, about the
most important systems and developments undertaken by Caliph Muawiyah, due to his
influence on the Byzantine civilization and systems, which he was influenced by during his stay
as governor of the Levant for twenty years before his caliphate there for another twenty years.

Keywords: Circumstances, Principle, Inheritance, Rule, Islamic.
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The Effect of Changing the Concentration on Some Properties of
Films Made of Pure SnO:

iiadl) 2l (e ds glan dudd] gallad (e Ao Sl s 8l
(SnO,) Al

* Q"\; ‘_'é.AL&A P A -
Dr. Ligaa Sadek Ali *

Abstract:

In this research, solutions of tin oxide (SnO) with different concentrations were prepared
by a simple chemical method using tin chloride dissolved in deionized water, and sodium
hydroxide was used as a reducing agent. The effect of changing the molar concentration at 0.02,
0.04, 0.06 In some physical properties of tin oxide thin films was studied. The films were
deposited on glass substrates by drop-casting with a thickness of 400 nm and heat-treated at
400 °C. X-ray diffraction (XRD) results showed that the prepared films had a tetragonal
structure, and that the crystallization rate increased with increasing concentration atomic force
microscopy (AFM) analyses revealed that the nanoparticle sizes and distribution on the
produced films' surface were uniform and regular. The produced films had a dense coating of
spherical nanoparticles on their surface, according to the results of scanning electron
microscopy (SEM). The optical properties were studied by ultraviolet examination, and the
films had a transmittance ranging between (50-80) %. The direct transformation was proven
through the value of the absorption coefficient, and the value of the energy gap decreased with
increasing concentration (3.7, 3.6 and 3.5) MeV, respectively.

Keywords: SnO: thin films, concentration, drop-casting, XRD, AFM.
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Introduction:

This research investigates how varying molar concentrations affect the optical
and structural properties of tin oxide thin films[1]. Nanotechnology provides the
foundation for building devices[2] at the atomic, microscopic, molecular, and
supramolecular scales[3]. Their excellent wide-band gap properties, combined
with their ability to act as gas sensors[4], make them attractive materials for
numerous applications[5]. Our work consists of preparing stoichiometric tin oxide
thin films using a chemical method[6]. These thin films were deposited on
microscopic glass substrates at various molar concentrations by drop-casting[7].
The films were studied using X-ray diffraction, scanning electron microscopy,
atomic force microscopy, and UV-visible transmittance spectra[8]. The results
revealed that all tin oxide thin films consist of crystals in the tetragonal
structure[9], characterized by good homogeneity and a large planar texture with
an increased density of selected directions[10]. Furthermore, an optimal molar
concentration was achieved[11]. The transmittance of most films was found to
exceed 80%. In addition, the energy gap can be tuned by controlling the molar
concentration[ 12].

Experimental Work:

Tin oxide solutions were chemically prepared at three different molar
concentrations. Concentrations of 0.02, 0.04, and 0.06 were obtained by
dissolving (0.242, 0.0485, and 0.0728) gm of tin nitrate, respectively, in 50 ml of
deionized water. The concentrations were calculated from the equation[13].

M = (wt/Mwt).(1000/V)
M: molar concentration.

wt: weight of tin nitrate
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Mwt: molecular weight of tin nitrate.
V:volume of deionized water, equal to 50 ml.

The mixture was then placed on a magnetic stirrer for 30 minutes until a
homogeneous mixture was obtained. 12 pl of the solution were then taken and
dripped onto a clean glass substrate using a rotating device to obtain a
homogeneous film distribution. The prepared samples were dried in an oven at
60°C for 5 minutes to remove the solvent (water). After obtaining thin tin oxide
films, they were annealed at 300°C for 1 hour by using an electric oven.

Results and Discussion:
Structural Properties:

X-ray diffraction results of the films deposited by drop-casting method on
glass substrates[14], Figure 1 shows that the films prepared at concentrations of
0.02, 0.04, and 0.08 and annealed at 400°C have a tetragonal polycrystalline
structure. We note that with increasing molar concentration at the ratio of 0.08,
the intensity of the crystalline directions increases, which indicates that the
prepared films become more crystalline. We also note the appearance of new
peaks at a concentration of 0.08 molar, which confirms the decrease in crystalline
defects resulting during the preparation of the films.

e Sn02 0.04 e SNn02 0.06 Sn0O2 0.08
(020)

4700 - (112)
4200 -

(204) (222)
3700 -

2200 _-M\-—M__—.
2700 -

2200 -

u.)

Intensity (a

1700 -

1200 - (115)
200 4 (028)

200 T T T T T T T T T T T T T T T T T T T 1
20 30 2Thet4 (deg) 50 60

FIGURE 1: X-ray diffraction diagram of SnO; thin films
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(AFM) The surface topography was examined using an atomic force microscope
[15]for SnO; films and the effect of increasing the molar concentration due to its
ability to image and analyze these surfaces and provide very accurate statistical
values for the surface roughness values depending on the square root of the
average surface roughness[16]. Nano structured films. Figure 2 shows the surface
of the generated films. We notice that when the molar concentration increases,
this leads to an increase in the particle size value. Table (1) shows the values of
the average grain sizes, surface roughness, and the root mean square roughness
value for all prepared films. As is clear from the table, we obtained nanostructures
for the prepared films, and the surface roughness increases with increasing molar
concentration. This indicates that heat treatment had a clear positive effect in
improving the structural properties of the material, and this is consistent with the
results of the (XRD) research.

Sean orwaed_Line 81 0 2 - Scan forward_Line it

Sn02 0.04 Sn0O; 0.06

Sn0O; 0.08

FIGURE 2: All films' AFM pictures were created in three dimensions.
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TABLE 1: AFM data for every movie was produced

Root mean square.

Sample Size of grain (nm) Roughness. (nm) (nm)
SnO: 0.04 53.41 19.91 26.40
SnO: 0.06 90.49 1171 145.7
SnO: 0.08 91.20 201.1 249.1

The surface appearance of all SnO2 film samples prepared at different
concentrations and at an annealing temperature of 400 °C was examined using
SEM at 120 KX magnification to determine the nature of the film surfaces and
elucidate the change in particle size[17]. The images in Figure (3) demonstrate
that all of the produced films have evenly distributed grains and that the impact
of raising the molar concentration on the development of the surface structure of
the produced films is substantial. The surface gets more uniform and regular as
the concentration rises.

Sn0, 0.04

& W i
a

=

500 nm 3/13/2023 1pm

inspect f 50-FEI|

118 E ot éS E ] S
12:46:26 PM|[30.00 kVV 15 000 x ETD 1.15e-2 Pa 8.4 mm inspect f 50-FEI Company

FIGURE 3: FESEM images s of all films were prepared
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OPTICAL PROPERTIES:

Transmittance has a behavior related to the concept of absorption. It is
usually the opposite of absorption, and depends on the properties of the material
and its thickness[18]. Figure (4) shows the transmittance spectrum as a function
of wavelength for tin oxide films prepared with different molar concentrations. It
is clear from the figure that the transmittance begins with a gradual noticeable
increase for all prepared membranes at the wavelength that represents the dividing
line between the transmittance of the films material and its absorption and is called
the cut-off wavelength[19]. In general, the transmittance curve for all samples
shows similar optical behavior, showing a quasi-stable gradual increase starting
at the wavelength (about 400 nm), where the transmittance suddenly increases at
the cutting-edge region, which confirms that the energy gap of the films is of the
direct type (Direct Band Gap). It is noted that the permeability of membranes
increases with increasing wavelength within the visible region of the
electromagnetic spectrum, and reaches its peak and stability in the visible and
near-infrared region (400-1000) nanometers. Also, films with a concentration of
0.08 have the greatest radiation transmittance in that region and with high
stability. It i1s concluded from the transmittance spectrum that the prepared films
are permeable to the visible and near-infrared regions.

90 -
80 -
= 70 -
X o
Ll
< 60 -
=)
E 50 - /
% e SN02 0.04
S 40
= e SN02 0.06
30 1 Sn02 0.08
20 -
10 -
0 — T T T T T T 1
300 400 500 600 700 800 900 1000
Wavelength (nm)

FIGURE 4: Optical transmittance each film's VS wavelength was
created.
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Figure (5) shows the change in absorption coefficient as a function of
wavelength for the prepared tin oxide films. It is noted from the figure that the
absorption coefficient values are high (o >10%cm™)[20], and this indicates a high
probability of direct electronic transfers occurring. Increasing molar concentration
ratios leads to increased absorption coefficient values, especially at short
wavelengths. This is because increasing the concentration will lead to the
formation of local levels near the conduction band, and this leads to a lower value
of the energy gap and thus greater absorption of photons with lower energies.
From these figures it is clear that the general behavior of the absorption coefficient
with wavelength is variable, with some slight changes in the absorption edge
depending on the molar concentration ratio.
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(=}
2
x
‘? 12 4
£
) 10 -
=]
o
S 8 1
&
o 6 -
(8]
c
2 4 -
e
o
S
8 2 ~—
Q0
<
O T T T T T T 1
300 400 500 600 700 800 900 1000
Wavelength (nm)

FIGURE 5: The absorption coefficient of all films was prepared.

In semiconductor physics, the forbidden energy band gap value is one of
the most important optical parameters[21] used in the production of many
electronic devices, including solar cells, detectors, photodiodes, and others. [22].
Figure 6 shows the optical energy gap of films intended for direct electron transfer
was calculated. We note that the energy gap was at values of (3.7, 3.6, 3.5) eV,
for molar concentration ratios (0.04, 0.06, 0.08), respectively, at a temperature of
400 degrees Celsius, which indicates a decrease in the energy gap with increasing
molar concentration. The reason for these decreases can be attributed to the
density of the local levels formed by the atoms between the valence and
conduction bands.
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FIGURE 6: A Plot of (ahv)2 vs. Photon energy (hv) for as prepared thin
films.

Conclusion:

Tin oxide films were prepared by drop casting method at different
concentrations. This method is considered low cost. The results of the structural
tests showed that the prepared films are polycrystalline with a tetragonal structure
and a nanostructured grain size, with homogeneous surfaces and a high roughness
rate. The results of the optical tests also showed that the films have transmittances
ranging between 50-80% in the visible and near infrared region, with a relatively
large energy gap and direct transitions according to the value of the absorption
coefficient. Which makes them suitable as windows for solar cells as well as
detectors for near-infrared radiation.
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Abstract:

God’s law in His legislations is to protect them and protect their implementation from
any exploitation that takes them out of their objectives, or exploits them for purposes other than
those for which they were established. In this research, I will discuss one of the foundations that
the wise Sharia has established to protect marriage, which is guardianship in marriage. Jurists
have differed greatly in the ruling on guardianship, and based on this difference, positions have
been taken, some of which were strict. Based on the strictness in considering it, the woman’s
personality has been abolished, and her right to choose has been abolished, and she has become
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subject to the desire of her guardian who forces her to marry whomever he wants, and prevents
her from whomever he wants. Some guardians have deviated from its meanings, concept, and
objectives, and as a result, some of those who are surprised have turned to it in a war that is still
raging to this day. Some of them were lenient in considering it until the rights of women were
lost, as they do not find a man who protects them from the violation of their rights and
defrauding them. Therefore, it was to establish the truth and support the Sharia, to talk about
this legal issue according to the correct jurisprudential view without strictness or leniency.
Based on this reality, I tried in this research to identify the different jurisprudential positions
and to examine them closely.

Keywords: Marriage Guardian’s, Obligated Marriage, Optional Marriage.
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The Ghaznavid State: Its Origin and Development (336 AH/583
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Abstract:

The Ghaznavid state arose under the banner of the Samanid state, from which it only
separated after its foundations weakened. None of the Ghaznavid leaders pledged allegiance to
the Abbasid Caliphate and remained loyal to it until its collapse. It was named the Ghaznavid
state after the city of Ghazni, the capital of the state. It expanded into many regions in the
surrounding area and extended its influence to India. Many rulers ruled it, with the state passing
through two phases: the era of the princes and the era of the sultans. The emergence of this state
represented a victory for the Turks in their struggle with the Persians. Among the reasons for
its collapse were the greed to seize power among the members of the Ghaznavid dynasty, the
emergence of multiple powers in the region, and the lack of competent leaders capable of
assuming responsibility (responsibility for state security).

Keywords: Ghaznavid state, its emergence, its development, the Abbasid state,
independent states, Ghaznavids.
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The Role of Encouragement in Overcoming Obstacles for
Students Who Failed in Final Stage Studies
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Abstract:

The aim of the current research is to identify the role of encouragement in overcoming
obstacles for students who failed in the final stages. The research sample included (400)
students from Abdullah Bin Rawaha School, Al-Qayrawan School, and Al-Thawra Al-Arabiya
Girls’ Secondary School. To achieve the research objectives and after reviewing previous
studies on the topic, the researcher constructed an encouragement scale, consulting a number
of experts to verify the apparent validity of the scale. His sample consisted of (50) students

LAl — SN dlia ) /a)ans Al dalall Ay paall %

Email: husammhosin@gmail.com
* The General Directorate of Education in Baghdad/ First Al-Rusafa — Iraq.
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during the 2022-2023 academic period. The data was statistically analyzed, and the validity of
the criterion was confirmed through (the correlation coefficient for the statement as a whole and
the strength of the distinctive statement). Cronbach's alpha coefficient showed a value of (0.92).
The stability of the criterion statements was measured using a regression mechanism, with the
reliability coefficient reaching (0.87), which is evidence of the criterion's good reliability. The
encouragement scale included (22) items distributed across three components: (13) moral
encouragement items and (7) tangible encouragement items. The researcher reached the
following conclusions:

1. The sample students enjoy encouragement.

2. There are differences in the role of encouragement in overcoming obstacles between males
and females.

3. There are differences in the role of encouragement in overcoming obstacles between the
scientific and literary branches.

Keywords: Encouragement, Overcoming Obstacles, Failing Students.
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Abstract:

This research aims to know the role of emotional intelligence in enhancing
organizational immunity. The researcher distributed (110) questionnaires to employees at the
Institute of Fine Arts for Girls - Nineveh. The number of returned questionnaires was (100), all
of which were valid for statistical analysis, with a response rate of (90%). They were analyzed
using the statistical program (Spss) in addition to the statistical program (Excel). The
importance of the research came due to the scarcity of research that tried to identify and know
the nature of the relationship between the study variables (emotional intelligence,
organizational immunity). This research also attempted to address a real problem that directly
affects the education sector in Iraq. The presentation of previous literature showed the existence
of'a knowledge gap to explain the nature of the relationship between emotional intelligence and
organizational immunity in general and at the Institute of Fine Arts for Girls - Nineveh in
particular. Through the analysis, it was shown that there is a relationship of influence between
the research variables, which is a direct relationship of influence between (emotional
intelligence and organizational immunity). From here, we conclude that developing the skills
of employees at the Institute of Fine Arts for Girls with emotional intelligence will lead to
improving the ability to deal with pressures and with flexibility, and as a result, enhance the
institute's organizational immunity. In addition to the ability to recognize and control employee
emotions in order to achieve success and improve job and leadership performance effectively
at the Institute of Fine Arts - Nineveh, it will also have a major role in enhancing organizational
immunity, and emotional intelligence will help to successfully transition during the crisis
response period and recover from it by integrating intelligence into the daily work of the
institute, which is what the research results showed, as the research reached a set of important
results that can help the organization under study, the research sample, in enhancing its acquired
organizational immunity to face various future organizational challenges.

Keywords: Emotional intelligence, organizational immunity, Institute of Fine Arts -
Nineveh.
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