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Abstract

Since the time of Sibawayh, early grammarians have differed in interpreting the change in the movement of letters
occurring before the emphasizing nun (). Some modern scholars have attempted to analyse the syllabic construct of the
nun of emphasis, and its effect on the present tense which it is used to confirm. Others rejected that analysis since earlier
grammarians were aware of the effect of the emphasizing nun on the structure of the verb, as they were aware of other
morphological suffixes that are attached to the structures of nouns and verbs in Arabic; Therefore, one of the objectives of
this research was to present the efforts of grammarians in analyzing the effect of the emphasizing nun on the syntax letter,
and to clarify the easiest ways in expressing the present tense confirmed by it, and to highlight the relationships between
the type of movement before the nun of emphasis, and its quantity, and the semiotics of the Qur'anic context in which it
was presented; i.e. between the phoneme and the context components. It appears that the phoneme before the emphatic nun
is a linguistic marker; it has a function in the linguistic context, which varies from context to context. In each context, it
interacts with the linguistic markers covered by the same context, producing connotations that reveal the intended meaning
for the recipient. This is what makes each of the phonemes before the nun a special semiotic which varies from context to
context and is appropriate for the linguistic markings that accompanied them in context.

Keywords: semiotics - phoneme- emphasizing nun- confirmed present tense.
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Abstract

The ideology of Al-Farabi represents an important base of reference in the study of philosophical and scientific
methodology. This research presents the significance of the methodology in framing philosophical research by addressing
some of Al-Farabi's methodological segments as a reminder of the need to resume the study of the Islamic philosophical
heritage. This heritage, rich in ideas and subjects, should not be overlooked in all scientific fields and should instead be
benefited from, as it is a source of Islamic ideology that deals with multiple sciences with different methodologies and in-
depth presentations. This research highlights the issue of methodology according to Al-Farabi as a model depicting the
nature of curriculum according to Islamic thinkers. This delicate issue negates the precedence of the European West in this
area and emphasizes the contribution of Islamic ideology to the building of a precise methodological rule by which ideas
are refined and codified scientifically and coherently. Scientific methodology in Islamic ideology is consistent, inclusive
and integrated because it is based on attention to quantity and quality, matter, spirit, purpose and cause, from the
perspective of religion. It is a compromise methodology, above all, with the sole aim of consolidating lines of research and
their coherence.

Keywords: al-farabi, philosophical curriculum, scientific curriculum, philosophical doctrine, classification of science
philosophy of silence and asceticism, governor qualities.
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Abstract

Humanity has known deafness since the beginning of time, considering it a social and psychological problem to be dealt
with. The study of the personalities of people afflicted with deafness is one of the significant topics in this field. This
research examined the factors influencing the personality characteristics of deaf pupils, as hearing impaired students have
adaptive problems in their social, professional, mental, linguistic and academic development that affect their personality.

The trait of introversion and distrust of others has been found to be a dominant feature of the personality of deaf pupils,
while the characteristic of suspicion of others is at the lower end of the list. This can be due to the instinctive strength of
these deaf pupils and the nature of their lives, most of which are in the home, with heightened attention from their parents
and families.

The study found differences between males and females in personality traits, where these were in favor of the female
students. The study also found that discrepancies in the personality characteristics of deaf students were attributable to the
variable age, family income and educational levels of the father and mother.

The research recommends affording more attention to deaf pupils, with the provision of psychological, social, vocational
and educational services as well as emphasizing the importance of the role of the family in alleviating the difficulties faced
by deaf students as well as working to educate families on how to deal with deaf members.

Keywords: deafness, traits, personality, introvertness, shyness, aggression.
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Abstract

The aim of the research is to identify the effectiveness of the local media's handling of its internal crises through the views of communicators
in the local press and radio media in the cities of Benghazi and Ajdabiya. This is a descriptive study, based on the descriptive approach to
survey studies in the section related to studying communicators. The descriptive approach is a part of survey studies that represents a type
of descriptive methodology. The research was applied to 28 communicators in press outlets; 16 communicators from Benghazi News and
12 from Ajdabiya News. This study utilized a survey to collect data. The survey was divided into sections that included all aspects of the
research and its objectives. The research was divided into a methodological framework that incorporated the problem of research, its
relevance, objectives, questions, the definition of concepts, type of research, methodology, population, methods and data collection tools.

The most significant findings of the research included:

The results of the research have generally shown that there is little interest on the part of the local media in question in addressing internal
crises from the point of view of the communicators in terms of the continuity of publishing and broadcasting of these crises. Furthermore,
there is a lack of specific and clear local media policies to address internal crises that may occur or arise unexpectedly in society.

Research recommendations:
The most notable recommendations of the research include:
Attention must be paid to the development of strategies and mechanisms to deal with internal crises in local media.

Attention must be paid to problems and issues that may result in internal crises through their dissemination and publication in the local
media.

Keywords: effectiveness, local media's, crises.
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Abstract

With the outbreak of the Arab Spring revolutions and the Arab peoples' aspiration for democratic regimes based on the rule
of law, institutions and citizenship, respecting human freedoms and dignity, and setting real development policies that
benefit the poor before the affluent, a new problem emerged. Namely, how to address the position of the military in the
desired democratic system, as the role of the military (and with it other security and intelligence institutions) continued to
grow, without exposing the country to the danger of division at home or targeting from abroad.

The topic of this research paper focused primarily on shedding light on how to deal with civil-military relations in countries
that are witnessing a radical change in their political systems towards democracy, and trying, in a comparative view from
another angle, to provide several lessons learnt from the cases of democratic transformation that took place in the last four
decades, with an explanation of the limits and capabilities of the military institution in the country's constitution, the extent
of its interference in political life, the prevailing pattern of relations between the military and civilian elite, and the
definition of the framework and limits of the role of the military institution in the constitution.

Keywords: the military institution, transition to democracy, civil-military relations, militarisation.
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Abstract

The main objective of this study is to analyze the short and long-term elasticity of demand for crude oil exports in Libya
during the period from 1970 to 2018. Although many previous studies used different econometric techniques, this study
employed the autoregressive distributed lag (ARDL), developed by Pesaran, Shin and Smith (2001). This study is expected
to present the short and long-term effects of price and income elasticity, which can be used to find out whether the change
in demand for exports of crude oil is caused by a change in price or income or both. The results confirmed that income
elasticity had a significant impact on the demand for crude oil exports, while price elasticity was very low. Our contribution
in this study is the first attempt to estimate the long- and short-run effects of income and prices on demand for crude oil
exports in Libya using a cointegration approach. Not only will this be beneficial to policymakers in Libya, but it will also
contribute valuable knowledge to the existing literature on emerging economies.

Keywords: export, crude oil, elasticity, counteraction.
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Abstract

The study aimed to identify the level of application of knowledge management processes (acquisition and generation of
knowledge, storage of knowledge, dissemination and sharing of knowledge, and application of knowledge) in the Library
of Medical Colleges at the University of Benghazi. The primary data was collected using a questionnaire designed for this
purpose, and distributed to all employees (29 employees) at the Library of Medical Colleges. The results of the study
indicated that the general level of application of knowledge management processes was average. The results of the study
also showed that there are statistically significant differences between the averages of the respondents' answers towards
knowledge management processes that are attributed to the duration of service in the library under study. The study put
forward a set of recommendations, which hopefully will contribute to enhancing the application of knowledge management
in the Library of Medical Colleges in particular, and in the libraries of Libyan universities in general.

Keywords: knowledge management, knowledge management processes, university libraries.
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Abstract

The objective of the study was to analyse the realities of the maritime transport sector in Libya by using Porter's five-power
model in order to identify the most important challenges facing the sector. Additionally, the study aimed to present an
aspiring vision to develop and improve the aforementioned sector, in order to arrive at a set of recommendations that would
contribute to that end, as it is important for the development and revitalization of other economic sectors and the creation of
jobs.

The continuity of this sector constitutes an inexhaustible resource, unlike oil, particularly since Libya is located on the most
important sea, in addition to the large volume of its trade with the world and its diversity, which enhances the importance
of the shipping sector.

The study found that the lack of interest in this sector and viewing it as a dependent activity weakened its economic
significance, as this activity was associated with public ownership which lacked the essentials of success and contributed to
the weakening of the private sector. This resulted in low competitiveness in the sector (private and public) at the domestic,
regional and international levels, thus excluding the national fleet (both owned and leased) and allowing the hegemony of
foreign fleets to transport Libya's exports and imports.

The paper attempted to develop some recommendations that would advance the sector.
Keywords: maritime transport sector, porter's five-power model, economic development.
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Abstract

The purpose of this study was to explore the reality and challenges of media content creation in Libya. The qualitative
approach was applied, by conducting in-depth semi-structured interviews with a purposive sample of digital media creators,
in order to understand the phenomenon under investigation based on their point of view. The results of the study revealed
that the Instagram and Facebook platforms were the most used by digital media content creators in Libya. Furthermore, the
results showed that one of the reasons for the weakness of digital content creation in Libya because of the absence of
support and encouragement, also the lack of economic competition which supports content creation, as well as the lack of
seriousness of digital content creators in providing content with professional specifications.

Keywords: digital media content, digital media.
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Abstract

This study aimed at identifying the role of training in improving the performance of workers in Education Control in
Benghazi. To achieve the objectives of the study, a descriptive approach was adopted. The study population consisted of 67
employees of the Education Control Benghazi (Administrative Affairs Department). Data on the subject of the study was
collected via 56 forms that were distributed to 56 employees Out of these 56 forms, 50 were valid for analysis and 6 were
excluded as not valid for analysis. Additionally, to analyze the data of the study and achieve its objectives, a statistical
package for social sciences (SPSS) was used.

The results of the study showed that 46% of the sample individuals were male and 54% were female which indicates a
balance between the genders in the study, Through the obtained results of the study to test the main hypothesis and sub-
hypotheses, the zero hypothesis for both the main hypothesis and the sub-hypotheses at the level of significance (0.05) was
rejected, and the alternative hypothesis for both the main hypothesis of the study and sub-hypotheses was accepted, The
results of the study show that there is a statistically significant relationship between the training and the performance of the
workers in Education Control Benghazi.

The study concluded with a number of recommendations, the most important of which are: The use of modern scientific
methods in the dissemination of a culture of training for employees until the concept of training is concluded for them,
Make training a continuous process to keep abreast of changes and developments in order to diversify skills and abilities.

Keywords: training, worker performance, minoty of education, Benghazi city.
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Abstract

The study aims to measure the impact of International Financial Reporting (IFRS) implementation on enhancing accounting information
characteristics.

In order to achieve the objective of the research, a field study on the Libyan environment was conducted by surveying a sample of the
study population. This population consisted of accountants, auditors, account managers in Libyan commercial banks, field supervision
inspectors at the Central Bank of Libya and office supervision auditors at the Central Bank of Libya. A questionnaire list was used as a
means of collecting data. Several results were reached and the most significant of these results are: Applying IFRS standards helps
reinforce and effect change in current expectations which helps make sound decisions.

additionally, the accounting information prepared in accordance with these standards fairly reflects the economic processes and events
carried out by banks, and their application enhances financial reporting comparisons to evaluate the financial performance of banks, their
inclusion of all accounting information and the ease of monitoring them for the soundness of the financial sector. Thus, the application of
IFRS has a positive impact on enhancing the characteristics of accounting information, and based on this study's findings, the researchers
recommend that studies and research be undertaken on the constraints and applicability of IFRS.

Keywords: IFRS, banks, accounting information characteristics.
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Abstract

The study aimed to know and identify the degree to which the faculty members of the Accounting Department at the
University of Benghazi possess the skills and knowledge of information technology necessary for the development of
accounting education. The study population was represented by all 63 faculty members of the Accounting Department of
the University of Benghazi. The questionnaire was used as a data collection tool to achieve the objectives of the study, and
the data were analyzed using statistical software packages (SPSS), and descriptive statistical methods were used to
represent the arithmetic mean and standard deviation. The results of the study concluded that faculty members of the
Accounting Department do not have the skills required for using and dealing with modern educational devices nor do they
have knowledge of computer software. However, the Accounting Department faculty members possess a high degree of
skills in internet technology. The study recommends enhancing awareness and informational culture for faculty members,
developing their skills and training them on how to employ information technology as well as adopting modern
technologies for developing accounting curricula.

Keywords: information technology skills and knowledge, accounting education, faculty members of the accounting
department.

AL byl 2 Al Al aladl Uy 2 6¥) Cuaall
S g aal e q)_,:d\ (2017) G AT 5 Al i A 3l ya dadiadl 1
C—“—“ HS (e s el (B (nlaall el ka5 ()53 J g3 A A8l 5 Ay s )y sl g il ay s sl Lialle o 48 L Y Laa

LHL;\.MB.A\?.JLJ\}}hujdd}xkrd\uﬁjz.d\eﬂoihbﬂ| uﬂb\s}L)@HMJ@_&gucw\ﬁyM\MMJ
daLm)XUA_LAA\A_uSA\L_L\s)A_\A.\M\L_\U}a.d\gulsujbuu\;)m L._Si)ﬁj—L\jQ-ﬂd-’éL“"Qu}u\lﬂ%j&}ﬁjduy\&uj@'é)}:}
Caa g aaigally u:\:\mJuY\ O sl Glae g A haall A aladl) ) Juat (_QAJ\ S8l g alall  gdaill gaay HuS AA"’U“"S‘)‘“ Lgedi g il
38 30 5 sl Al Al il RSl Sl i guall y (sl i el AL il el A bl 5 il 550 oin g
Al 5 A 8 grall 5 (Auiga dan 3 5a 5 pae Apulaa sulae )y sl ae gl Aglanll agl 53 S Tale Tyl alaill 8 VLTV
J}-ﬁag‘u‘jﬂbﬁw‘ﬁjd‘d_}m@ﬁj‘M‘_ALA&}-HJP}@L) 3 aa Gl paalaill Alaal) Jas Laa o Jal) alladl laagly ) Aladall
‘_gJ}...asﬂdjﬂbeﬁ\w\dw@ukmelmbem‘i\@ U‘)LM‘}QL‘M\MQWMJA&}‘U‘?A’JL“U‘M&M

Aulaall Gila glaal) aladiuly Alaiay) ]l llhie dnli e 3 50l8 daall u\JJY\A.u(JA‘\ Lealiag Al

L sbimel e die e oy al g,ﬂ\ (2019) (agd dual 2 23S 55 el Halials
e ¢ many (gl LB Analas Bl A0S GO (e A 5 Gy ) 8525l 5 Aadail) Aleall (8 Jladll painl) G p2ill A paiac aays
o Ll il S 5 Adaal) VLAY 5 il slaall L o) 555 il slae) Cpaty AT (A paledll Calaa¥) Goiad Legde Cad sty 1) Al
) A o Sl L) Al o @S ¢ laall anlal) gk i Ay Ayl A agil Jlga s lai g il i sliac]

(oralal) palaill A s 5 CiSUally Josl 5l 5 2 6 Aa2i ) Leiallad 5 dagladill Cila yaal)
Laa ol 653 e\éiﬂ.u\ o ‘_A;\ Cﬁuﬂ\ CLdl ad g %;\.m\é.ﬁ\n a..da_ﬂ\ Lo g

e agaall i aalaall sy bl 4a slaie 8 CYLaiY) 5 e shaall S saiall Aala aais Aald 1 ) SOl jall ¥
laall ap baill A gal) il aal) i 4 li A glSa) oLl Ly 3l HETBSHETE

elmansori2011@yahoo.com

Aila gl S iy 2018/154 1S58 g lay) 85 .2790-1629 1) sl 2790-1637 155 AV /A sal) 0 Ada sine 3 sl maen (g ik Axala 20220

114


http://www.sjuob.uob.edu.ly/
http://www.sjuob.uob.edu.ly/
mailto:%20Salmaalgazue_22@yahoo.com
mailto:%20Salmaalgazue_22@yahoo.com

123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

a3 Wb il el al s (8 Allall 5 ,0a) sl 5 dsalal)
AoeSY ds ) il

a8y (e o) ) Cdna (2016 ATy olddaall) Ay Laiy
a3 L grall Al 35 Ll 8 Apalal) Aleall 8 i Y Cada
Mﬁ}‘@u\gﬂ\am%@@,;ﬁy\gﬂ\g}%i YT
Led s i e JSUiia (g (a5 Al Mal) bl ilsns e o ) sl 50l
Cladlall 28 jLsial) aas 8 ISy il g Liasll) Tan alie Cana
Ll all iy LaS byl s (i s allal) il sleal) 4805 e gl
w\gw)uy\@,;uymwjm\mgmi@ui
ﬁ@m‘}l?@a\)ﬁ\cﬁuu‘JJaw‘;cﬂ\@chw\
\hmm‘dm‘en‘)uuw;sw‘w\

e o Gl ) asi ) IS5 Cdan Al 0 (2014 (Olald) <l
I3 sanad) Ay el ASLaally Caillall daala (B G2l A elimef oSad
i elme o Al ) il Can g el shaall s gl (4
Cre b bee ST Ll 35T e lidl MY 5 pealaall 45 gy il
3L 48 (e eliae V) Laigy ey sl Ol zmal o lasial 8 apeall 428
3NLLY) 5 (g alaall g damall 358 40 5 jlea ST CpaeLuall 5 o€ jLEA

Al o jlaally pLalYy (3laty Lasd

Abailaeg o g lall alna aladin) g2 o (2014 ¢ cloles) ity
Ll gl geal s oo sl zandail) s o1 iS5 cliaaiondd (50 5L (5 dall
Al i) Data Show colibull (ia ye jlga s aa =il
u\‘;\m\)ﬂ\@uulﬁayj *u)h@cd@\ww\}c@j)ﬂﬁﬂ
Lmd\ Cuhﬂ\ uJLuU ‘m}uulsejd\h;)ljﬁubmelml
Wdﬁw‘%ﬁjﬁmee‘m‘gﬁdjﬁﬁ}éjél
&l 5w 10-5 3)4.5.“ d}b CJL..A Badxiall J:.:L..ajl\ \)_a Jiadd 5_yaall
el L 5l 535 ume\ml@m,r&du}guu|

aJ_\:..tAj\ .LuLm)M) “_lLlLul\ ua)s )L@.; ‘;LM

A @l g e oyl ) b A )2 (2011 s ued) sl
E)Sﬂ&hsﬁ)&u}u\b;}l)ﬁehaﬁu‘u‘)wuu)ﬂ\w;La.:i
c}\)ﬂbwlwhudduﬂ\?ﬂdbw})ﬁhﬂw\ya
u)_@b\}eu\)w\dﬂh\ujdu_‘su\)_\ud\ ).J\A_S)M)
L:\;}l}&_\ ?‘M‘ t_l\JL.@.Al wJ)A_\.“Q_\;\A ;bai‘—\ S L) U\ c.\\_.u}\

oS da il Gl glal)

Loa ol 365 Jlaay caaial 1 A5 el all Gl paiad SN e
a5l il (s Lo (ol i o iy Apabel dlanll 5 e sheall
‘Qu\w|dmguu;d\u;}sysa)ﬁ,miéc&w
prlell Al A5l e il 8l Ll 5l o ana o Ja a3l
i e oo paall calalin Ll Al Al 5l jaatip o Jlal
e e Cayaill A e @llh g daaad de sl Jlaas (a2l
arlail) 5Ll A 30 e glaall Lo 5) 535 Cijlaa 5 <l gl 4.SU)
saidadl)

Al Acia 3

alal L g b aledll 8 COVLaty) g il shaall UL pladiud aay
Lo 2ol il Apain g5 5 pn 5 Lgpanls g LD rlin el ) G
(32 :2014es2aall) Ganalall Gyl L sliact 38 (g La peads

2xy o doadaidl) dlaall 8 Jeld juaic Gupaill A e () Cos
Ll e Loyl 4ol 53 5n (uSeity dlpaetl) dlaall a5 ) sl
I camd dpalail) A el 2Ll y Wl e 2l ddaiadll
ol sall J sy s wiliall sgd cpagledl) Aplaall (5 3l 3 ganll 58 (s yall
2010 ¢ Sla il 5 (T )ll) alaaiudl s jala sajie Clatia ) Hlal)

(348¢359

il o LaS alaie Y 580 gal) Gl julae coldlie 4405 GllAS,
Jual sl 5 oaslaal) aleill o shiia & CVLATY) 5 L o) il Jilas
oA U= a,_\."ll_m‘ Lﬂ)\.@.ﬂ cluss) @s ;.'N_H\ Gaelw gM\ &=

ol A slme ] gty ) Aal) Jilu 5l

Sl arlaill o peda o oyl ) (20196 gl A g3 g
el sall s sl e L@l o 3l Ll b aadl g g iSTY)
sl il g g b el el Gapaat ) se 5 Al cipaaill
il slaall A inl) A ill 5 il gl Awlaudd) 8 Tl dllia of
aadeill paaly o 515 pandaiil ol 511 5 iy ) il 5 VLY
SN iy Ml el 8 Capnaill el yy il SIS ¢ Iy
Gl e Ao aludly (Sl (31 a1 caell 5 cay Haill Ja sall (5 i)
el 5 a5l

Al Ol Hlgal) (o oyl ) Ciingd (2019 culiadl) Al 3 L
i) A U Colllaiall ayaas ) A8l o ISIYY aalel) Al da 3300
O 2ene alaY) dnala (8 G2l A puand Ail) il lgall 5kt
Ly 35y (380 ge doa s il Al @l jlgall J s diall colilain)
gaand A ) jlgall dpatt] A 30U Chlillatal) Jsn (380 g0 A ju el
i B 2y () Ll i) Ll el gy gl s ol A
¢_all Ol g CODEAY 3 g sladd) @l e 2l sl ol il cabilaid
Agalal) da all 5 (panadill

a5 Amdal) LA o 51 (s Bl s (2018 <oy pll) 2015
aelalal 5 4, gl Ay jall ASLaal) Aaalay (il A eliac Y 4S3
a;ﬁgﬂ\&;)a@au’}}qﬁj?m E\h\)ﬂ\&\lﬁa;ﬁ}cu}x
b B8 2 5 a5l il il ) 53 Y
csalall da all WbV 53V ) as 5 G2l A cliae | cilala)

cosiadl Jalad 5 ga3 AWl Ja 3558 22 55 Y

c;LaAsi LAJLM :L.;)J :LS)&A LAJ: (2017 “L\LA_..\.‘GJ 3).5-“) Lﬁﬁij
Leny e dn o) S ILUSI A0 )1 ilalall (8 paill A
LN il A elime i e a2 of ) Ciliagig can s
LW Y (5 5a8 (358 a5a 5 () Alia) cdda sie el A ol i€
il i) G llal A o) i LUK YL gaan A ApalSY)
Yl pen b dmalall g 555 panadill Y (5525 God 2 Vs

Ao ) sl b))

L elime] Ul a3 e (2016 «Crudls Ol paaldl) Al s ciiS
O (s I il ST (3 YL Al olBLD) dnala 3 (il
paladll A8 5 ot Y g SN g e guladl) g yISIYT adadil) e
hjagd))jaﬁjeu Lr“a&\_m\ &L&»}LQJA(@})&Y\

coalall o sall 5 e dlall Gy 5l ol gi g S (5 a3 UGS DY)

HA.CJ\ Gl lga H}AE g (2016 ‘@.«AAJ d..}g_u) M\JJ Cadra LaS
FRAA| U‘ﬁ)-‘ﬂ‘ 3.\:& cbani L}\J\.@.A Ui fubﬂ\ C_WL’u t_I)g.Li} ‘u,gla.mh
SN 35 PRGN JP KEG [P | P BN VKPR SR
al & s (a5 B8 25m 5 B S CilS dpual i) G hal)
e 3 llal 5 50 5 cApalaBY) 5 Ay Iy o slall llal 40 5 (i)
Lim pame Al bl mlloal o alal) (o sall 5 el sias &0

£ il mllal il
Aan ol L) (2016 el Al po cban s Ll A
@l gl 2 V0 Aidaill oLEL Laala o8 Gy pxil) i eliac @Dl
o) A elae ] @l g o) Al Hall cilia g3 g e Y aladil
Al (5 ginne (A (358 1 55 LaS (Ao gle IS s YD aladiuy
LIS il 5yl 5 4ISH e ) (6 a3 i Y1 aladia) Ol jlea

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

115



123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

s Al cilal) ;‘“,JL"\S\ Eiasal)

Aadial .8

o Lol o0 3 5 Rliieuall 5 2 jamall 3L ALAT) 83Lall o sl ) e
e bz st s (oY) sla Jaas s e Laia¥) s LByl slal)
Saall Gl i 8 A faal il JMaiad o 355 Ad el
ol alLall gy S Fm o) iS5 g1 8 ymal) () € 5 yualaal
rgaikall 8 ABan o sbaall A Canid co g gl g adaill p2E ) Lo
iy s Jilas sl el (n 8200 il (0 Lo 3y La g i1
Sl 5 el Y1 Ja8 e agta s Al alaial il Ao i dsades
e e aldd¥) gn la )l o L8 b i iy 58 e G
Cre 2 L o) S0 3 ladiuld At Aile slea yolaas cppy s dlila
Lo 124 5 ctibaalall 5 G plaall Gl (g aadf 520 ) Sy 5 cplaill (a2
2007\ 2=a) ElectronicLearning (— s sy alaidl ey <3 ye
(371 :2010 ) sall) e & (2007350 e

e S5 ol Gl 30 ok e Lal 3 Jas )5 il 1
w:\‘).\__ﬂ\ ‘é_.ﬂ 1_}.63\.9 :\_.39..\;“ “_53\_...1.«3\_5 ‘):\:\Lud\_, ‘)_a.ARJ‘ U'_l\_in‘);.o
O dang il sladl) yuae i Lol 5 iy 85 (Jonassen, 1999,P.16)
ool A elimel e (8 ) Glaad) e el asil s
sl (s aad s | sieliay O () goaala ) sry (5 (lad) el
pedany Aol de jluciall Y saill Cumiin Loy dalall agiliS 5 gl )l
Sl Cayan Y A prall J8a 8 daatall an ygad o Aanll g aaladll
%Jﬂ\}w\&d\ﬂ\)e&uﬁ\m‘}a?&\h?EAgJ‘:\A\)ﬂujS‘)n_’

(2000 ¢xann 5 san) Apalxill 5 Apasleill CLUESH o 3y Jall LI

Cro Y eJlad JS S o 92 ALl (pa a3l A gume oS40y Sl
(733 :2010 ¢34l 5all) ;e S& (Chuang, 2002) da o 53l

G Y1 yae (o Gl A saaad Ll gl (s
arbaill 8 Al Jilas gl 5 <l ga¥) aladiad e 5508l (s o) il
¢d20) s (2007 ¢85 5,59) Asaddal gl sall 5 o JEY 5 e pulallS
Bl alasind Jiiaall 8 aleall 4 glladl) cilaliia¥) aal of ) (2000
) Linear text Sl (Aadl) (atll (pa JLEEY) 5 cbae) g A5 o lad

(733 :2010 320 sall) Hypertext 2 all S5 &Y il

ol et Jlaa B Rpsal) 2 Jibuasl) .9

Power ¢l (e Tey (a3l (5o (8 o pas 1) sk Lo o1 9S00 canged

u=ii; Led Apostolou et al, (2017) 3wl 2 aaf'a)b (5 Y

Sal g dpalail) el pll (8 Las o SO Gt 0 alanall adaiilg

O 3L Y Aile Aala lia mal 5 (U puae 8 (5 Sl clpasl)

e LD valaall apledll Jlae 5 ) sdaiall g Aaal) 4t il )

(51 :2013 ¢ Alaally ey ; 39

g ) Aiggl) Jd e Aaal) Al Jila gl aladiad W dalall o
e bl 3y gmn A alaal) Apalall 3alal) Jyaa 53 8 daaloosall
o Ala 313 8 agass O (08 Ly el a0 e slaie )
Al ae Jetal

Jsmanll 8 Aaal) Al Jila sl aladind e 4l Cis 3004 o
Ore Y L 4 3a0d) 4l s jolias (e dsulaall dsalall 3ol e

Aaa) A il o)) e Joalaill 8 3 llall Aggd 4 dealasal) o
(o Ll g Aol Apalall 5alal) agd Jags 8 Lgaladind
2 daalaal) Liga du jlaa s canadaal) Jiliall Jas dadall coylall
dlgile il 5 Lgi a5 Leliad s bl Jiass IS (e 230

Sl a5 gl el lia il Ay il ol o< slae) o gy Y
33 9 clillaie aad ga il 5 dualal) il shaill (S gy Loy Aila slaall
Llee (5l (o ) Janall sa alealld la sk 5 A aglail) 4 glesl)
eliact Jali sale ) allats 4 5 ySIY) &all Jla 8 6 1aY) 3 5a 5 cpaalad
o 50 28T 385 cagt) g sty w5 siuse (e 5l Gl A
a1 83 s 8 (o patl) A e Apanl Sy 5l 73 sadll (e sl

(573-572 20102l xalall

alail Lggand o Al clpaaill sl e e sheall il ) shaill anal 8
Gt LA (e S dale Gl (35 3ge Al g )5S
(2201760 55 ) mmlaall asdeil) (e Cangl)

o Jeall Gyl i gamal iy JilN ) kil 1an Jha a s
il 5oLl (3] s ghaal) U 51 €5 f A3 (o jlnay ol
Aladl Al e 3l Ui e 5 Lgman s Apalerill il jaal) g sk
() il J) sl 8 Aliaial)

6 iy Amalan A laall iy Gy 2l e el M) (g2 L
§ nlaall aalaill o ghail Za BN il glaall Lin 51 5385 o jlaa g ) jlgal
- Y e Lal ALY e LAY e Ay Jhsadl 138 e e

e Sl L"_ﬂ‘)\_@_.d u_\.ulAA.“ w‘)ﬂ\ 4.‘1.1& eliac| Dl G la il
Al Lealaill 3 e

@l g s o jlaal obaall Gy 2l A eliae | Ml (520 La 20

s Ol jlgeal el g il A eliaef @MW) s L 1300
e gy

;;\“\Jﬁ\ a4

A eliac] ULl gaa o o yaill G S5 A all Caags
Lo 5l 935 o jlma s il jlgal (5 jliy Amala Alaall iy (g 2l
ol 4 jma ) Carg LaS ¢ raslaall palatl) 5011l o 33U il slaall
gl aan g i sadail) il i@l 3oada 8 A sl @l Ll
Alenlly £L85 0 G50 A slme L) bty ) g 5530

Aslad) Jlae (8 dpalatl)

;;\“\Jﬁ\ :\:LAM 5

L8,V a5 5 Ayl ) S A saal (e Al ) A saal s
Al anaad A AN A all ag i G ¢ ralal) ardedl) (5 siay
Lip slime] J (e LeSOal ity ) g o 93311 oyl 5 gl
ardxil) (5 sianay oL DU allall sagdiy (o3 ) A&l 3 pylisal puy Hal)

elad)

A mgia L6

G ia ) eiall aadid Lge g Ailall Al jal) Axgda (e L83
IR e eldh g Al jall & gaim e J g il g il glaall gans sl
Al ) g g g g ) il sl 5 Apmaladl il Sl Ailai )
e e bl aaad B Gl w1 5 laiond aladiul ) ALyl
Al

:Zb.ub.ﬁ\ dgda 7

Lralay Aulpaall o s lall g BB ALIS Apilaall ad A ISA) 3 gaal)
L sliach :ay i) 3 gaall Q021 /b 5 :Aia 3l 3 saall s jlan
Audall e*-m ol

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

116



123 -

114 A5l aslall (1) 35 e (2022) Aalell o iy daala dlas

agmany g Jeliil) o GOl apadi g <l puall 5 USEY) Jalal o AY)
;e S (Curriculum,2001) Apealaill Aleal) 5 a8 il g (anay
(42 22014 (i)

2o Y culal) cibiaa o 48l S jlga 2

el apleil) Al 8 Lgalasiad (e A il sall (ho el Sllia
S b Lgia 3aliY) 58y 1 (word) o sl dallas gl
d}\.\.;“ b}A&JL@_\.\MM\SA\JL@_\LL’.\M o.\.u.u_,‘\_mh.“ &_I\‘).AAIAA”
Aen Y i) 5l L5 f Ao lall Lgtings o5 cpa Al JISEY1

(53 :2013 ¢ Alaaally Lol

() aalal) oUsi 3 Lgalatial Ging i) Aagall Cilma il (e IS
Lale Ligla iy Cum Excel &5 5SIY1 Jglaad) ey 58 52300 Ul e
bl Aallas e 5 50lE 5 2l saaatie Anboa J glaa dlac) PREGAY,
a5 Uasaal e (553 O S A LAY (e desana (g A e
.(Mckenzie, p793, 2008) 33l 5 i all (e 5508 (5 65 Camy
el 8 Lgalattul (S -l A Sl A Clae ) (e SlIAS
G.q\‘)...:_’ sg_ILﬂ:uX\ .Lc.\jﬂ o)\)) PLJ}HA.J..\SJ” ua_,).:d\ GAL.\‘)J‘SLM\\AAM
LY Cadlal) cul sal 5 La a5 4 IV @) sall Ll g ol il
Hai-Jew, 2010) ( Dimacro, :s) g sa)ll oSay dglelill (g )all
-36: 2014 «plald) ;e A& (2006) ( Zhao, 2009) ( Wite, 2012)
.(38

Y il & lga |3

s Y alasiul A ) Gl aald o Pollet et al (2011 ) U
sl Jilas 15 (55 ST o pal) A (e lld 5 (30 A e ol 53
U8 ke a1 4S5 ) G el saal) 5 Ao L) S0l o) a5
LS (pariinnall (e o€ 22 ga Jual il Jans 38 JaY 5 Sae A
3 le A daelain¥) ClSuall alaas of Sacks and Graves (2012) JS3
Ol Lgha 5 A5 ST laddll (e Ao pama a0 Ailae (g @l sa (o
ol sl a8l (Twitter sis<s LinkedIn 2Si 5 Facebook < s
A adilly QO e o gt N 0 gl (e apael) Saiad aleall Sy
A 22 LS Bl 5l el e e Laia) pde 1 Qi s e
e A s SSIY) ULl 5 i g SIY) il Cl ol Cila slaall dpallal)
.(Dawley, 2007)2=

Eonill e s 8 daladll el 552 0 Gibb et al (2006) O
e seh ) ol Digital Library 4l claSall Jlae 3 skl
Aokl 4 )l LSl e S

‘;ssn_\_\)uY\J..Ar_‘_gé\_sznt el Al saal) Gl (e Sl
(-AUJ‘ N 1—«-'1-1 Jaln and Kasi, (2006) \-sﬁf— @5‘ Gl *—'15)=-A
Mallal) ;ui e b A il

(lanl) Gailal) ) Giagal)
A_M\JJS\ a\J\} M_ubﬂ\ &A—\M ua):_\_u A_u\JJ\ U—A o);.“ [Ny H
LH&;:J Lﬂh} g_a\_d.;.d\ 4;.“:..4 & YORERNON (| 4.._\.11..4;:}1\ t._\.._\jb.»‘}]\) M.u\)ﬂ\
_a.w\‘).ﬂ\ %) c_h«l\

slgiie g Al Al aaiaa 10
W\AJMIA.A\H&W‘)A_J\A_\AA ;L.Ar_\@‘\_m\‘)ﬂ\@.\ud_m.u
E.A;Jda\.uc_..md)a\} ‘uujmm)mr_lm?,)emx_ éu\d‘)h_u

2021/ 5 515 gt (s ity dadlany SLaBY) 48 aae T

=l (il Hu\m\@@g@| ) an el Ly
d.auje\}ﬂ\ésw\.\u‘\_\.@_a@)&\ﬁ T gac zad salaely Cuilaall
Aenl sy igall ol alaill Abial o dle on i Lol oG o
Candll 7 55 A (e Slad Ao Laia ¥ 5 dpalai@y) g 4l <) yaaial)

(344 :2021 <2505 Shgma) paill (B ) iV g 4]

imbaall malal) aaletl) 3 Lealadind Sy 3 saneiall Jailus gl) (e
arlaill 3 ))3) el ) sl Black  Board gl alaaiul s ySIY)
) Ala) (e gladll 405 o o) gall 7 sl agea (53 (15 ST
e Loady Soad )5 aladl Ay sulall Clae jll e 222l 252
i gmall 5 ¢ 51 5555 ¢ syl il Aae 2 5 Jla 3a 53
La e ) A8lia) datia HASH aleil) dlee Jang Lae A4S aiall ) guall
e it Aol ol ga¥) 8 A Bl sanaiall Tl ) (s
5 a5 el s e LA il 5 21 5 (il 55 ) suall 5 6 gall
2o A G Andlall 5 Gy 2l A sume G Jluall ) ja) 5 g sl
Ane) Liagleill dlaall 8 daniiaad) Cullu) (e Lt e 5 (35 ST

(41 :2016 «xx85

il ae Jabedll < jlge i) dgaal a5 il all aliee S

‘).\_ﬁ\ L_un_u\ ¢_|_9.u ‘_,_,J u.n.\JJ_d\ 4_\.\A GLAQ‘ L@AL\;_\ ‘_,_,_s” 4.:4.\;1\
).\5_5.!_9 ‘4_|‘_5J\_5 ‘-A,_Alx_“ k_XA_\” k_lL\n_l J_j‘)_\n ij\ ﬂLAYLI ‘4_|L\A_LI“).\M‘_5
e—hjdl—‘a-‘y\ LLLH.\_,J_);A.:AF‘: Baaiaall chlailly A vie Al i A iy
D5l AN () i jlgeall s (S ale 5 A ol Sl e slall

;fm.ﬁ)

sdbanl) Leauleilf 5 jga ¥ Aldsda) S jbga 1

CllSa) elbia A ganall 3 3ea ¥l Lin ol 63S5 o ) Pocatilu et al LU
Jlial) (il IS (isaslal) Alanll 8366 (pa 13 3a (3iiat 8 Al
OSars con sl yigaaslly al) a5l s Losall 5 SH) Cail gl
sl (e S asbeill QLail) 8 ol 50W1 3a alaREal o beall
O s e 3am Y A palad 255 3101 IV Cunlal) 3 el (e ey
Sty a8 gl ap Jai 6 ey a Lall 8 I9) sl o
58I A S A ) bl g ey LSS il aa Sl
122013 ¢S 2l andedll Aded (e o 39 A0 Hdll (3540 e s

(242

U ysgman ytimysacloadll Jilsll 53 5 ea¥y1 alsie ! (of oy diallll 2 S

el 5 &y el aladi S el Cadgall (e 3an Y e S
O il Sai ) Digital Voice Recorder Al )i 5 45 yall
Data Show Auad Il clilall (m ye 3 jead 5 ¢ Auad I culaldl Jals
OSar o slal) ALal Jony G 5K Slea " 4s a3 Projector
Lﬁ(ﬂ;.\.»u ‘@;JBUL&&B)&BJMM\ A gall ia e (e
‘(2008 ‘9504‘&5) " I\_th!l Q\.uu}d\) Qbula.n.a u*:uﬂ‘ Sale 8
Uae b Caaadinl Al A ) s i) Gana e iing Gl
5 3 Smart Board AmSl 5 sal) A padeil) gl 5l 5 3da i)
ity Ao il cilindatl) o sasiall haila sl (e Candl) 4y jal da il
Lo i g Cpalaiiall Ol 5ok a5 alall (g ptimall o) )5 B L

L2011 «Qlaysw)

" Loy (Schmitz) Led e ol dse ) syl Ui 51 iS5 aladi ) SIS
O 823wl Jila o) Calida e s oall @l gatl g jgall Cada g
el Sl L gl €5 5 ¢ e Ui Ll A giiae Gl 5815 padll Ay
&\JEPB;&\S@; Dsall 0o AT LA e ey (Al Al Yl
wu};ﬂ}&y‘ sl ‘)LPLH“D‘)}.AAH oda dﬁ.\ﬁ‘aﬁw} ¢yl
1) e 1 aal Sl Jrals A 8Uadl alasi ol sale) GlIay &iy 5 6 SIAY) d8Uay
(DVD) 4 )l il shau¥) (a ye 8 3¢ <l 5 (Doe,2006) 1,1 S35
& el 5 A8 jliiall 3oy Lia

Ll 5 e 5 ALl A L)

@_\J

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

117



123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

Conin 0157 = AV (5 siase A O (2) Jsaadl PR e ol
o) 2 122 50.05 AV 5 finse e ST el })-“l—j‘ sl
ML.A;Y\ ubl.u;‘}{\ (.\.\A.\.uu J.\_U G’_\.\H\ C—‘JJ—‘M :\."u:d\ ub\.u

Al Al e 4_;1_7.‘4U a3

;gﬂmﬁ\ slaal¥l (13

e O el 480 e da ol Jal lim g 4 Hall e o yal) 128 28
3 sl ol g ) Sl ltialy G135 dabia) Gl Nl 8
CSoldiall ey A jlaal) il 8 jai¥) 5y Al sl cilla i gidll
‘_;(}115 Lﬂh} Ja...nl).ﬂb

) pally S Jdiall 4 2 gl ailiadd) 1,13

isalal) dayall 5 gl A lae il gins e ¢ omalall Joa 3l Casa
Al &l

:u.ehﬂ d&}d\ uﬂhﬂ\ uﬁﬁ a-ui\‘)-m-l C)-\sjw‘ &JJ:" .1.1.13

dhﬂ\wb\‘b_\:u\)ﬂ\_\uﬁ)w\e)y (3)d_5.\Aj|c_;a_,.\
e (e S lial) A Of e a2 )l Js2al) e Badi i ¢ galall
ou}S“ ddbﬁ@g;)%\d\ﬂ&wﬁ)hﬂd\m“éci a\J_,SSﬂ\
12 5 i i cpinil) O W1 (%648, 1) Al Jalas Lais «(%51.9)
o oS liall Apalall 2 o) o U3l g5 @l o (e T yige any

Al
Lpalal) M all quuan dual jally ¢S jldiall &3 55 (3)d s>
L) a3 s alad) Jasal)
51.9 28 o)) 580
48.1 26 ofiale
%100 54 DY

gl A jlan @ gl 208 (il o S Ll 555 .2.1.13
u\yduw@\‘r‘:uﬁjw\&\‘)y C—AA}J(Z‘.)JJAA.“
MSAY\M\U\LAAJ}@Q@AF}QLASJ digall A jlaall
(%38.9) Jalel CulS Cum A 15 (e ST A 31155 i (e
Luuc(%?,] 5) i Aty 15 e J8) L_A\u\ju 10 e 3yl Ll
dJL:_\L_\_\IS‘rJ\c_\\j.\.u:iuﬂdﬁ\aﬂ\«_\mwdﬁ\(\w\wﬁ
a)qaeg_lﬂm\)ﬂhuﬁ)w\ﬁlauu\‘;s \)u}«dy\&} ‘(%3 7)

Adgall A jlaa Jlae A B2

Lgeal) A jlaa o gl can Al jally 018 Jldial) @355 (4) J g2

uj)ﬁ\a‘)}da;umy‘n‘)bu_m"’ P W\U\JH
Gl Ol platad 835 a0 355 a3 ey Google Drive 4 aladiul
PRV P06 FCH [ I PUUSPRRIR RPN | rg AR P W\ |
Lran il 5 lainl (54) i Sl 285 dAoul all aaine <l e
Al o sy (L5 9686 Alaiu¥) s ¢ 55 iy g (Jdaill alla
.Lejj_’ étﬂ‘

s Al 3081 .11

285 il Hall A 3O UL aead Bl Gl 5 i) e 242
Olaali ) Lgia ARl bl ) e alaie WU (w3 i) Cirel
gloas 5 die—s ¢ 2013 (laall 51l 2014 salall 2014
sail) e aladiday )i e plaiuV s jlaiud clai il a8 (2014
il sl ally (S Hlially Aileie dale o slae sV amll : 5V
sA_u_‘A.“ A_u..ﬁa_d\ o‘).@AY\ &A J_A\Ju” E_I‘JLG_A.\ AALL\A.“ ;_:\)_ul\ u_:\_d\
?‘“‘ﬂ\ “_‘,J\}“ g_\_ula.“ L_II_IM‘).\.\ u)u.\h alxtiall g_\\‘)ss]\ G (A} (u.usl\
wlaia ?’\A‘L"‘" A8 (s yRY) it Gl jlgar daleiall ol 8l ; .\‘)5\
Ano) (s lle A ) G e 5l ela 3 Gaedl) (53 < S
1-5 e sl Ol skes ofas AL

gl g Aol jtll 519 (G

Gaaill L opnaSaall (o il e Gl je 388 ) 3] Baa (e (sl
Sl jlaadl 38s (saa g Ao Al Galaal slaY) 4_“);4 a5 LBaia (4

M\u@;y& ;Luu)ud:u]\ u);\ Jsj L@.:M;L@.ﬁad)bﬂ
Cum Gl 3l Ll e LAY g ,S Wl sl axd5) G (e
ST L5 S Wl e A il 13) L) Al piia el s (555
Elais S Wl Jalae da (1) ) Jsandl e ety g «(3 58 Lad %70 e
dsstu,,suﬂ Ol 5 €070 sbas i) <) 58 e 5,58 JSI
Ly s (¥ 5 i (f Lo 02 138 5 €089, 8 nsine il
Al Al e a5 il Jidadl LgaSia Cus (e 0

Cronbach's Alpha ¢liss Wl jLis) il (1) 4 2

i R By
0.703 6 Al el 5 5621 5 jlea
0.854 6 Y sl Slana 308 jlea
0.868 6 i Y1 L 3 lga
0.898 18 JSS @ yadl)

: normality distribution test (abal) &3 93 LSS 12

e ) 13 e it @l g 5 puld sl Aalil) cuadil
LAY Aagi e U Jsaall s cdade (o apdall o 53l
Shapiro-wilk @by st JLaa) mil (2) Jsa

Shapiro-Wilk

At 334 aae Agal) o jlaa &) i 235
3.7 2 g 3 e i
9.3 5 s 6 0e JE N 3 e
16.7 9 i 10 oo B Y 6 e
315 17 G 1500 8 N 10 0o
38.9 21 <15 e
%100 54 ¥l

statistic df sig

0.968 54 0.157

KL EGOPY ELT- PO EQ- T EON PWEIRIRT. - LE S

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

118




123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

(st sl A pNis 5 e palalall Cual (e S (%38.9)
S50 G e Culealall ot (e CuiS (%18.5) JEY) dasil

sl
L) gl 238 unnns Aad jally CpS il 355 (6) 2
Ayl 389 axe Ay ) &y gal)
42.6 32 T NN
38.9 21 s M B 50 e
18.5 10 il g0 G e
%100 54 ey

s pall e dl) A e Ay 2,13

Aol Al e a5 ol Jlatl Ui je ¢ yall 138 panady

Ay jlmall L) a1 g Alal) e giall Giladiad JMA e @lld

O Dfie) a8 5 (i1 5 jlaind <l 88 (e b 8 JSI (4 gaall cillaY

u.u_A;.“ Lgd U_\‘)S:\X U“’l—)“ ‘_‘,J d_;alsn aall a‘)l__ﬁr_\_.\ 6(.\_|}AA) hﬂ\j.d\

(Al s a5 dlle s ) o e SllaY) by 8 ady Cua s 2

A ol el ecila 3 (3) ggsbasd sf e Bl Al (ol i 8 ade

Jsf sl (3) o SV A (ed Aagl La e ) oS S o g
(s lle ds )y dlle da ) 488 gl (5 4

( D ) s

L elme | Al 520 Lo s Y1 (=8 AN JI3mal) Al 1.2.13
fainal) Lualail 3 a1 ae Jaladl) Sl jlgal anilaall (s il

sdgalal) Ao Al (bl e A Al S L) 2555 .3.1.13

LAl Gl (e Al 5l S Jldiall 5348 (5) Jsaall s
A SR (e (%048, 1) s O Jsanll (e LoDl s cgalall
il g (%18.5) 4w La Ly (e S
Cpo €8 AV Al Ll es) e Ul 5 aclise 3l i oy (S Lial)
(%3.7) e il G i A 52y (3 Ll Capead

Atalad) A jall i Al Al S JLial) a3 65 (5) Jsan

Al 3139 ase Agalal) da Al
11.1 6 aclia yalae
48.1 26 palaa
18.5 10 aelise Ml
18.5 10 Ui i
3.7 2 i

%100 54 Seay)

(o2 Aol &l gl (uaad Ao Al jally (S Jldial) g8 401,13
2l slral) 485 Jaa

Jalay Lo of Jsaadl (e aa Dl G il sheall A5 Qe 8 Al ally
L5 ol (o 1 sheany ol sl Hally (S LEAl (e (%642.6) A
L elimef aliee &3S0 axe o jdige 138 5 Cile slaall 4385 Jlas 3
a5 8 LiS w8 31 Ay il gl el AL g e glanall Ay Ly jal)
i e Ll ccila slaall A5 Jlae 8 (o yaill i eliacf @l g

J8 (oS AN O iped) ) JREY 4 jlancall ild) i) g Apad) o giall (7) g

P s el Gi)_aY) an) Jau gial) o—all
(iSall) Lee sl V) anlall 5 ea aa Jalaill 3 lga cllial
1 8412 . ? ;
0.8 3.833 sl e
Lall cdaglall ;Y1 Cudal) cilaale Leill 3 )l cllial
2 0.8752 3.630 gubell Bl g et e
3 1.1396 3.278 date show projector uasll Sles plaiul aal
6 1.3422 2.519 S A )5y gl aaaily LS 3 el 5
5 1.1721 2.852 Al Gl gl e 5 gl aladiul 5 lga )
4 1.1721 3.148 A )l Ol 5alSH 5 sl 5 gl alasind al
0.9295 3.210 alall Jamall

(2.519) (sbn Lo gin Q81 aaB Laiy dlle 4lialey Y
IS 48 peally Adleiall 3 8 4gle ilian (1.3422) ke il ailys
(3.210) ALl aladl Jass giall A (g5 ASA 3 11 5 gl alasinly
gl Apalaall aiy g 5ol 2 eliae | @Dl pae Ll piiig

Aoad) Apaletl) 5 362y ae Jalall

eliac @Ilial (53a La 3 AN o 8 ) gudly Ablatall ) 841 22,13
?@Yl k._h.ula.“ AL\L\;.A)J L\\JL@.A ‘;u.nla.d\ u.uﬁJJﬂ\ :Luh

e bl Gl il o (7) ady dsaall J0A e aadls
Jal S J 5V o il )l Aalaial) o jail) e Al ally (€ Ll
el (3) Jas sial) e AL Ay e 5 (3) (bl Lo sl (1
el e ciliass agi Lee) ly IV Culad) 5 el ae Julaill 5 )lgs
5 lee Ll (0.8412) (s olne Sl oails5 (3.833) (s Lo i
il A 52 of e oy ellay (0.8752) s ke il 5 (3.630)
el 3 el aa dalaill 5 jlgal dplaall oy o yaill A5 sliac

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

119




123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

A o AN Jlpaad) ol JBAY A jlnal) i eyl g Alual) Cillan giall (8) Jgsn

i Al el il ) al) B giall Sl

1.1285 8333. WO i sl Al gy 28I 5 gl 2 yadll 50
1.3449 3.241 excel &SI Jghaadl gali s o135l ZdlI) 5 leall 5 4 jaall (g3l
1.1438 2.889 PSS Jie dilian ¥ s dpuzaly )l el ol aladindy 48 prall (g2l

5 11752 2.574 Media i A8 sally o salls sordll 25 ol s pladid U«aaé;;‘
1.2092 2.167 Tt o sl gl s 25 5_lee 5
1.1841 3.352 power point Sl (i jall zali  aladiul 5 jlea (sl
0.9205 3.009 alad) Jaxal)

il are A3l i (3.009) CJ\_J\ ?L’d‘ Lo gl A e
Cralall Glaa jun 48K 48 jaall Audal) iy Ol A elzact

RN

el 2 L G (o i ) gmeally Ailaiall ol ,841 3.2.13
£ Y il il lgal el a3l s sliac

G o N Jipead) cuf JRAT A bl cild) ey g Apluad) Clau gial) (9) Jgda

5 )lgall 5 48 peally Aalaiall 5 5880 (o (8) ad) Jsaad) JDLA (e JaaDls
L;:LHAL“)SALQ:‘Q: Glias word ga saill dallas C-Ah).ua.\s\ﬁ\
Apall il s i) s Ll (1.1285) sl il aila5 (3.833)
S e Sl 1 sl Alaiall a8 e Al jally S L) cillay
¢(3) o sial) (o AL Ay e 5l (3) (lasnd) T giall (e B il

A sl Gil_aTy) ) B iall -
1 0.9370 4.093 s AT 2l a3 5 jlge il
2 0.9111 4.000 face book - twitter Jie (e lia¥) Jual sll a8l g0 ae Jalail) 2
6 1.3070 2.907 black board - moodle Jie 3 e aleil) 5l a8l 50 o Jaladll 3l
3 0.9613 3.981 google Jie il S e pladind 5 jlee lid]
5 1.1541 3.370 A8 ) KA Jie gl e glaall 2] 58 aladind 3 lge lid]
4 1.0906 3.407 comal (A IV ) Rl alasind 5 alae ] 5 e g
0.8614 3.627 alad) Jaaal

sl Al i 1) JIgmad) Ao AilaY) 3013

raoail A liac | Nl saa e s e Al jall i Sl OV gd) ey
il shaall Ui 51 555 o jlaa g 2l lgal (5 3lahs daalan dpuladll iy
8 omnlaall el gl o 33U

bl Gl a5 ) Jaws giall Caudial Jlsad) 138 e 4l
o laall b\.AAJ (.\L:d\ @Lu;.“ Lo giall (1S8 Lt ol ysd @A;.‘ (:Lij\
2 LS ¢(0.8467) s ke il ailis ¢(3.282) A sl 5 il el

1Y) (10) dsaad

GllaY dplal) cllau giall el o (9) ad ) Jsaall DA e Jaadls
S SN el oy Aslaiall il el e Al ally (S jlial)
Adlaiall il i) 53 e e cileas (3.981)¢(4.000)¢(4.093)
Joal 5l a8l 5o aa Jalailh 3 5lga g ¢ g ISIYN 2yl aladin) 3 5l
Gl LS jaa aladinl 3 5lea s face book , twitter Jia e laia¥)
e clian alua lau g J8 o Jsaadl e a3 5 <google e
black Jie a3 e anbeill 5 513) a8 5o ge el 5 )lgay Aaleial) 5 i)
ol aila 5 (2.907) leadl Jas il & &us poard |, moodle
) s siall DA (5 ¢(3) nss il ¢ ST 585 (1.3070) 5 ke
Annlsall andy G paill A pline ] D) Aal) %05 (3.627) Al

RCREER NN

il N gmd) e Auladld 4y jlmal) cildl ai) g Asbual) cillan giall alall Jarall (10) Jg>

A s Sl Gil_ay) el B gial) S
2 0.9295 3.210 Bpaal) Ayl 5 36 g Jaladll Ol Jlen
3 0.9205 3.009 Y )l e Sl
1 0.8614 3.627 Y] L Gl
0.8467 3.282 aladl Jaxal

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

120



123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

bl (15

e daall 5 G paill L eliac Y Al ladl) 481G 5 o 6l) 30 3a5 @
Aaal) dga o) G ClanTiall 2390 agdl lga dpald

Ql—)&AJJ!‘}b).PY‘)ﬂ_’_}H&W&‘MU.AM\BJ}H °
A ) Alenl] e U1 VLY 5 e sheall i ) iS5 Fualall

a8l g el lgall oy il A i glimef L) e Joaall o
PEENPRE PSP RPN
Cliaat weall o e A @€ e oy il iie olcacf 2 g o

il 5 aliall b 8 saaal) Ll slaie ] s G ) i3l
Aplall

Lan 1535 Jlna (8 G2l s elime Y 5 paiiia Sl 30 a2 85
Il e g YL 5 o sledl

:\.334;]\ 3.'.}.6:\&2:\“ 3‘}.@431\ ?“\.AL"‘ ‘_‘,Jc ua:\‘)s.ﬂ\ l.uh ;L'Aci Cuyi e
5 el i i slan1 iy 3y A Al 55 oS
Al )l Gl pualsll gyl

)l daild 16
s pl) gl el oY

(o g 2aal ‘Aﬁ-"—}%’-“ (dlana ) grala ‘GJL;)ﬂ\ s(-JLu CULS.A ‘uLé }j 1

i dea 5 e Al ilaaladly suslaall aladll o ki 8 520 <(2017)

¢ nilall aaall Apulanad) 5 A0V o olall Alas ¢y il sl sliae]
156 — 112 G el 5 sl 20 Dl 4 pend! daalal)

Sl a..;‘)d 4(2016) (S c:ﬁ\‘)ig ¢J gana shll\&e.a; (dana ‘Q\)AA.“ 2
55 Y el LGS Al ALY Aals 3 sl L el
179 — 253 G o4 2all b jliall Alas cat i dga g (g

:\J}.‘l A.}{C\LA)M\)Q.}AM\ Q&}yﬂﬂ\ ‘(2012) GJ)AMW‘U:\A.“ 3
el sl la sBastall Ay jall il ey

el 2815 ¢(2010) b Aa ol il caaal (g (sl 4
Bl ga yalisa ‘L;J\JLU caloLid) T:.\};.“ dh ‘; :Lu.\m Cilaalall ‘; ‘;\M\M.“
395-3330= chad (b (ralall 1Y)

?_._\._.\’_"\“ s s(2013) ‘?:\A\)_.:l“ [BENEN ‘g.'\\d..aai\ a?_fiu» Aoydadl 8§
Slasall elaf Alaa ¢ bl adail) Aol 5 30US 30l ) A 55 S0y
64-47 a2 23l ) g i 3all

el il o sl (s2e ¢(2018) ciane il (s e 36
(Lo sad agilalal 5 40 gaudl Cilaalally (uy yall i eliac Y 4 KA1
.650-601 L= ¢179 2221l Ay yill A0S dlasa

@HM\‘:AMF\_\;L.\ é‘} 6(2013) séﬂ\.\.\cu.:é\..a ‘ﬁ)ﬂ\ 2l J
Uas cdalatinad il gaa g V) Causlall byl Aiay dlans giall Al yall
258 =237 <137 232l i jaall 36 il

) el 18155 0 5680 «(2016) sl Sasd g el gapal) 8
ol e SV Al Land g A, Al g 6 s YN
A40-24 a 17 222 dpelaiall s by

ool A eliacf @bl da )2 ¢(2016) s ary slasd capall 9
20 22 ‘:L)}:)ﬂ\ Q\_m\)ﬂ a_’u)a_“ sl (i iyl e\A';:u.u\ Q\)L@.Al
86 — 190=

AL Al ) il O e (10) stad) (e Baadl

el AL 2 s 500 &y glad olall lasall Ja siall 408 (5 (3.282)

s iy 5 ¢(0.8467) s olame Gl yaila s ¢(3) Baglaall Ao sidll

5 Joas el Aol iy ) A oliac | N pae ASal

smbadl) el gl e 53U il slaal L 51555 G aa 5 e
1ba gill g ilidl) 2l ) Cuasal)

il 14

Qu\‘);_'a\}”}:ﬂ:ﬂ Al et ,M\ ‘,\\'“\ 1.\‘;\ \;;‘ LS !‘L;; a_u

e

o el elliag ¥ Y1 e Al Al )l s Adla) Aais 1
Apaall padeil) 5 562 ae Jalaill €l jlge Apslaall andiy gy )

o elime] el ¥ 1 SN o jdll Al jall Jl g dla) s 2
(Y Canlall im0 48 paall Lulaall pnsiy a5l

Gl A oliae] @lliay I el Al 5l ) e k) a3
5 Y1 s e Al

sy ) A liae | @llig W ;G N Al ) e Ala) das 4
la gleall Lia 6 6585 <ol jlga 5 o jlra dplaall
A geilal] A jall s 55 LS

el a5 jlgae dnilaall oy o0l L sliac] Gllig Y @
G.A\)_U ‘MSM\MJ\BJM‘E‘&-“\EJL@A} Al A sl
wa e 5 3eals cmedia player 1S a5 isalls padll oy a3
513 el s Ailan ) s Aaly SN gl 5ol 5 dpad N il glas)
36 b 1 Ay 5l el 5l A0 1) s 0 28 Glld g camy (ye alaill
sl A B e slaall L b 935 Ol (o8 gyl A eliac
Lpraslaall el ) i) adad Caraadl 5 gy 28 SIS ¢ auslaall adall
é#ﬂ\h\)d@\hﬁh@@\b& (5l g sa:\g_mla.d\
Ja all (ol 5ol (el Ladlie dams ) cilia 5 Al (2019)
Ll 8 Al aladily adall 5y xill

5 lge (Rsaca Aa ) Ailaall aidis o pail) A elac] elliag o
d}\.\éj\@\)—.\jcrﬂ_}é‘)ﬂ &l «'3\ <“j 1 J&Hg)'_ﬁir\\", |
el 5 «date show projector sl 3 el alasiul 5 5 <ty
Aad ) il glaall ae) 8 aladiul g ¢ power pointsS_oall oyl
Ay Y Gl el dlae] 5 dadd )l liall

8 len (Andiye A ) Aalaal) aaidy a2l A slimcf Glliag o
Al 50 ae 4881 gl daiill o2 3l 5) ¢ 5 YT Ay yall aladil
uuaill A eliae aladind da o o Gt ) (2011) e
8 5n e il 3 lga s e(an 508 Aa oy clS 5 ST ol
Aallaa GA\J_U «Cand) LS jaa e\éiﬂ_u\} “;:La.n\l\ Joal gl
Lgliale § AV ulall 5 jgal aa dualaill Ol jlga s ¢ gaaaill
O ) (2016) Plishaall ) o 4d) Cilia 5 e po Aniill 028 (3855
ol gy () sriie Al Clralally (o ya il i eluac] 2 bans
Al o L) il 5 Aaiis e (55 LaS cdpalaill Alanl) 8 s j55Y)
@l gl Gl A eliac ] @dial Lhalia (2016) lan s i
}),_\,\SK;)JQ&‘){\ Gl 5 cu iy A

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

121



123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

sase ey Al sl 5ualSH )50 ¢(2008) carladl e Disha e
Al i) dpagleill 4 guall (s 2l 5 e CASEe da 8 il
108 = 95 (a3 aaall «isay s sl j3 (s asle

Lr\});ﬁ\]\ @.u\;ad‘ e.\ia_d\ el ‘(2016) 5mi &@.\5 [P ‘;U.\;c
4.\4...&1;43\ uL»\JAﬂ M)J\JAJ\ 4\.1;.4 smh.x.“ ?Luﬁ‘ A_JL A_|\JL€.A Al @

47 -37 o= ‘JJ\)Q\ 3 22l ddlall

L elumef clalial 50 ((2014) ciana pall o) pae i
Al aildall Gaala 8 A Cajlrall 5 Bl ) Sl jlgall (pa (il
73 =30 U 4 222l (diaadiall :g}:ﬂ\ rﬂ.}l}.\”

uu}u\bA}S}&?\Aa.\_u\ )_1\ s(2019 uab)w‘)_u: 6.44.5

a.\}.a.“ u\.ﬂja.uuu‘s.\_u:ul ?J:_J\M}E.\A)JJ_LJ@L_NL@Y\}
—337 a1 22l «Lé_.\..uu\ OSall dlaa (dyilane Ay alaie Y g

25

.26

27

.28

10.

394
cgia¥) gl yall ;Lals

Apostolou, B., Dorminey, JM. &
J.E.(2017).”Accounting education literature
Journal of Accounting Education, 39, 1-13.

Chuang,W.(2002). “An innovative teacher training
approach: combine live instruction with a web-based
eflection system”. British Journal of Educational
Technology. 33(2).pp.229-232.

Integrating Technology and Curriculum.(2001).THE
Journal, 28(7), 60.

rebele,
review.

Dawley, L. (2007).Assessment and Survey Tools. In L.
Dawley (Ed.), The Tools for Successful Online
Teaching. pp. 171-204.Hershey, PA:d0i:10.4018/978-1-
59140- 956-4 ch008.s

DiMarco,J.(2006). Web Page Design. In J.DiMarco
(Ed.), Web Portfolio Design andApplications pp. 105-
121. Hershey, PA:d0i:10.4018/978-1-59140-854-
3.ch006.

Doe, C.(2006). DIGITAL CAMERAS, Visual
Literacy, and the Xbox Generation.
Multimedia & Internet @ Schools, 13 (2), 26-30.

Chowdhury, S.Landoni, M., & Gibb, F. (2006).
Usability and impactof digital libraries:A review. Online
Information Review, 30(6), 656-680. Doi:
http://dx.doi.ofg/10.1108/14684520610716143

Hai-Jew, S. (2010)Capturing and1Authoring  Tools
for Graphics in E-(. Learning. In S. Hai-Jew (Ed.),
Digital Imagery and Informational Graphics in
ELearning: maximizing visual technologies ,pp.118-141.
Hershey, doi:10.4018/978-1-60566-972-4.ch006.

Kasi, V, & Jain., R. (2006) .Internet SearchEngines. In M.
Khosrow-Pour (Ed.), Encyclopedia of E-Commerce, E-
Government, and Mobile Commerce ,pp.672-677.
Hershey, PA: do0i:10.4018/978-1-59140-799-7.ch108

Janassen, David, Peck, Kyle. & Wilson, Brent. (1999).
Learning with Technology: A Constructivist Perpective.
Prentec Hall Inc. NJ. USA.

iyl Cada g «(2016) Ol s ccaghalll ae Juad (lidaall
cbaadll g H\)S\ JTa— S—\ ‘_Jl_d\ e.\_‘:_d\ [ W VY

.http://www.journal.cybrarians.org

ra.da_d\:\_ual:i.aj)d\ Al &l leall 6(2019) 2ana (Al de (laad)
ﬁwJu\m¢L&\)LmeL@muume})ﬂ\ﬂ
620 Q) M_\)JJ.\]‘ e}M\AJM ‘4_\.4)\_”311 q)uqueu‘ylmh

.68-19 L=

L yall Glalia¥l ((2014) colage = e b ey (gaalall
st 8 5l o Aaalay Agalatll o slal) 0S5 (5l Aia pliacY
Ll A0S0 A palal) Adall gy il 8 VLAtV 5 s hedl) il

54-310a «2 el e il

Glaati ¢ gun ‘H @.AL;“ 1oy IEFEN 5(2010) (Ollie ‘\J:UJ ol
2561 0a dband (o emalad) oY) B3 sa yaie (g iy A5 STV Al
.592

B gma ((2021) 2ene o a )8 o s s iAo Uilae da ooy
Bl g (peent ASa) (e aall 3 La g0 g STV oonlsall sl
(o Aol plly Gy 52l A climef aidga s (e Jladl anlaill
33 g (laua d_,.; Q}.ﬂ‘ ‘)AS}A]\ sé‘)\.z.u 547:4;:“‘ Q\.ﬂ\ &hﬂ\ Glasis e

349-3400a bl ¢ Jlall aglaill Clisi e

Gl yadl 5 Ahaadl clalasy) ‘(2000) il (Aasa G (et
A_L.\\J s(l) Aa=ll M.u‘).x” PSLG ‘;\Am\ .\Lu.u).‘ MJ@.A“ 4_\A.un @ML,.\\

e s_alall (d@iaal) dy il

el Qe 8 el 3 1) ol ((2007) e Sama c(fiam
Osall dmals Alae c2ny o A gl gy il Asdasalal) Al 55 Y
321 =277 G ¢ 23all el all 5 & panll A gl

waolaall A e W8 cpalaal) Fi jlas 524 ¢(2007) okl 68 55
ot i dga 5 (o i Y] jeme B agie Al iall )l 53 dga sSall
*ISSL)Q 11 Azl Sh:ll_‘w“)_\”_s C'.\}A.\ﬂ :\A).\SA]\ wﬂ\ a_xAlA:ﬂ_\;.A

195

?:3._1’_'35\ ?‘Ail_m\ s s(20]7) Ol s ana pen p W o e () o
‘QNJJ‘LM‘Q‘)WMWM‘M‘@&&JJQY‘
23-10= ¢ U alall jaigall

b bl Cilelan ol Conliall €8 ) b aledll ((2000) S le <y
Gl 38 e i sl AN LAY iland | o pad) Alladl 5 aydedll
192 — 1650= ¢Aaagl yiuY! & gadl 5 il jall

ujmu)M\wM\mb‘_gouu\mcL.a;\d_\Ju_U‘).\SN\
04‘10 22l cu.mm\ M\ ‘CM‘MM‘M\ uam
38-12

i o s el arenai ((2011) cdenl 2l ae Jal (0l gus
oo sl ZL) Gl lge Aaill A S35 ) gouall aladi iy i g ySIY)
Gl g Apali 8 @lId L5 JLalaY) by ) claleal Ale i) Ayl
— 953 U sy sl 52 A il L o 935 (JLalaSU kil Sl

993

il il el omalall MUY i) 2815 ¢(2011) elds 5 ek
Ailase Al 5o (g IV aalatl) s 3 Sl 4 g e glaall Lin 5l 93S5
LE&Q.\GLAS&Y\P)H|H§63)}&AA)§Q ).\:M&LA:\JLM) cAlual) daalan

)...a;.] CIA.“ :\Jula s:\.ux)\.uy\ ?}Ld\j :\.\‘:LAJAY\} :\.u\.uu\}(\ ?,Ldl

e i gie ol J8Y) S 5SIY) adaill ((2007) 2 Sa ¢330 2
www.slah.jeeran.com :le zle diallall 4,50

Gliaat wall e)_‘:d‘ HM e\&_u‘ QJ\} 4(2014) ‘g“r\s: e
465 Ga ¢] 2l c'éJL'\A\:ﬂ_;A ‘LB)&A\ALSMMJ.\S@%_\;}!}.\Q\
498 —

10

A1

A2

13

14

15

.16

17

18

19

20

21

22

23

24

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

122


http://www.journal.cybrarians.org/
http://www.journal.cybrarians.org/
http://www.slah.jeeran.com/12345678

123 — 114 Al aglall (1) 35 2lae (2022) dpelall (5 ity asls Alne

14.

15.

16.

17.

Sacks, M., & Graves, N. (2012). How Many "Friends" Do

You Need? Teaching Students How to  Network
Using Social dia. Business Communication

Quarterly,75( 1),d0i:10.1177/1080569911433326.

Schmitz, N. (2007). Using Video to Productively Engage
Learners.In Y. Inoue (Ed), Technology and Diversity in

Higher  Education: New  Challenges  (pp.233-
247).Hershey, PA: doi:10.4018/978-1-59904-316-
6.ch012 .

White, S. (2012) Death by PowerPoint Enterprise/Ssalt
Lake City, 42 (16), 20.

Zhao, W.2009). Hghl Availabl Management Systems.In
JErickso (Ed.), Database  Technologies: Concepts,
Methodologies, Tools, and Applications  pp. 28-34.
Hershey, PA:d0i:10.4018/978-1 0566-08-5.ch003.

11.

12.

13.

Pocatllu, P., Visoiu,A.,Doinea, M., &van Osch, W,
(2012). Mobile Learning and Mobile Techonolgohies In
Academia: A Case Study. Economic Computation &
Economic Cybrnetics Studies & Research, 46(3), 79-98.

Mckenzi, W. B. (2008) Speradsheets. In L. Tomei (Ed.),
Encyclopedia of InformationTechnology Curriculum
Integration, pp.793-798. Hershey, PA: d0i:10.4018/978-
1-59904-881-9.ch124

Pollet, T.V., Roberts, S. B., & Dunbar, R. M. (2011). Use
of Social Network Sites and Instant Messaging Does Not
Lead to Increased Offline Social Network Size, or to
Emotionally Closer  Relationships with Offline Network
Members.  Cybersychology, Behavior &  Social
Networking. 14 (4), 253-258.

Doi:10.1089/cyber.2010.0161.

Al gl I ls 2018/154 1S58 g4y &85 2790-1629 188l 2790-1637 15 SN [ sl ol Ads siaa (5 siall maen s ik A2ala 20220

123



e XL B

Glleal) 2a) s il yad daadl 2 dawdSal) Asigal) g doalad) 48 mall g2
2 Sl e daal 52 o AN Al S5 05 1 AL guiall 2l () ses
A el Apsalisal] o slell s AaBY) Ll Fsalnall i |
sl g i drals LBy LIS dslaall o 2
2022 /06 /18 :Jsill & )52022 /03 / 23 1adiull &)l
suadtall
‘L\.cjjjﬁ\_&“a_mh :c.u:_u\m’ma_.;‘w\ubﬁm‘;?\ﬂ\wg\wbwmy\ S uu\u);n g

CALALAJMJLLAALJGBLAJ\ @JM@\MJ&A\.\&ML@S}Y\J.\S ub.ﬂl nd@w}m’uﬂu)ﬂ\y.ﬂw‘ﬂﬂ\ L_MJSA@A;LJ\ «5‘“4'“")'3“
LSy A Aigall 5 palall 48 jrally il anl yall 558 oy Al )l A

Abstract

The current study aims to clarify the role of the scientific and professional knowledge acquired by auditors in developing
their personal capabilities. To achieve the aim of the study, the questionnaire was distributed to the study sample and the
statistical program (SPSS) was used to analyze the data. The study concluded that all components of scientific knowledge
were available to the respondents of this study. The same is true with regard to professional knowledge, which is also very
similar to the study sample. An auditor's experience is affected by the scientific and professional knowledge acquired by
the auditor.

Keywords: scientific knowledge, professional knowledge, auditors.
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Abstract

The present study is mainly concerned with teaching vocabulary to fourth-year primary school students through two
language teaching approaches. The study compares modern teaching strategies with traditional ways of pedagogy in
teaching vocabulary. The strategies used in this study include classroom strategies, cooperative learning, inquiry-based
instruction and visualization. The sample of this study consisted of thirty beginner students at Ibn Sina Primary School in
Benghazi. The sample was divided into two groups (an experimental group and a control group), each consisting of fifteen
students. The data were analyzed using the statistical program SPSS. Before implementing the strategies, a pre-test was
given to the participants while the post-test was used immediately after the treatment. The analysis of the collected data
revealed that the students in the experimental group achieved better results than the control group. Yet, the post-test
students achieved better results than the pre-test in the experimental group. Both of the experimental tests (pretest and post-
test) achieved higher results than the results of the students in the control group.

Keywords: technology, learning, colors, strategies.

1. INTRODUCTION

Acquiring vocabulary is important for learning a foreign

Aim of the Study

This study investigates and compares the application of two

language and to develop the four skills: reading, writing,
listening and speaking as well as developing students’ grammar
ability. This study investigates the effectiveness of using
various teaching strategies for primary students in teaching
vocabulary. It compares using modern teaching strategies with
the traditional way of teaching. The study considers which
approach is more effective in understanding and retaining
vocabulary. Common modern approaches include the following
teaching strategies: (1) technology in the classroom; (2) student-
led classrooms; (3) differentiation; (4) cooperative learning; (5)
inquiry-based instruction; (6) visualization; and (7) addressing
mistakes. Teachers generally select teaching strategies that are
suitable to the topics/themes being taught as well as the level of
their learners.!

Thus, four of the aforementioned modern teaching strategies
were utilized in this study, namely: technology in the classroom,
cooperative  learning, inquiry-based- instruction and
visualization. The traditional approach is arguably more
teacher-centered where the teacher focuses on instruction using
more traditional methods such as repetition and memorization.

*Correspondence:
Nora Elarafi
alorofinora@yahoo.com

types of teaching approaches; the modern teaching approach
and the traditional way of teaching. The study aims to evaluate
which of these two approaches is more effective in teaching
English vocabulary to primary students.

Research Question

Which approach is more effective in teaching English language
vocabulary to beginner-level primary school students, modern
strategies or the more traditional approach of teaching?

Limitation of the Study

This study is limited to two classes of teaching approaches.
Other teaching approaches are not included. In addition, this
research is a case study that is limited to one primary school
(Ibn Sina) and does not include any other schools in Benghazi.
Moreover, it is limited to beginners in the fourth year of primary
school and does not include students from other primary years.

Literature Review

The literature review of this study concentrates on studies
related to the pertinent types of teaching approaches that are the
focus of this paper; the modern teaching approach and the
traditional teaching approach.
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I. The Modern Teaching Strategies

1.1 Technlo in the Classroom

Figure 1: An example of a technology-based classroom.

Using technology in teaching is a great way to give students a
chance to be engaged in the learning process. This could be
done in various forms such as using televisions inside the
classrooms as well as mobile devices like (iPads and tablets)
which can be used for recording results, and displaying/taking
photos or videos (see Figure 1). Plus, incorporating educational
programs into your lesson plans is a great procedure to make
assessments fun and engaging.? Also, Allen? states that teachers
can also employ online games/activities to help students become
faster at learning and to encourage them to interact more and
more with each other and with their teachers. This approach
supports the concept of collaborative learning.® Furthermore,
Collier* points out that technology works well in face-to-face
meetings as well as remote meetings. Thus, technology is
effectively and increasingly used in teaching online, too.

1.2 Student-led classrooms

Figure 2: An example of a student-led classroom

Webb? claims that student-led classrooms (see Figure 2) are a
creative way for both teachers and students to interact in class.
When students are encouraged to switch roles and become
teachers, it makes them more confident. According to
Collaboration in the classroom: A learner's road to success®,
there are six steps for creating student-led classrooms which
are: (1) talk about the aims of collaborative learning; (2)
establish basic rules and boundaries; (3) set goals; (4) divide
students into medium sized groups; (5) introduce topic/task and
(6) monitor effectively.

1.3 Differentiation

Teaching should be differentiated through giving tasks that are
based on students’ abilities, to make sure that none of the

students gets left behind. Classroom activities should be
selected according to students' unique learning needs; i.e.
students who are more challenged need appropriate support.
Thus, worksheets that vary in complexity can be handed out to
different groups of students or a range of workstations can be
set up around the classroom containing different tasks for
students to choose from. This differentiation will significantly
help students with different abilities.?

Webb?® implies that differentiation is important in motivating
your students and helping them to be sufficiently confident.

1.4 Cooperative Learning

Figure 3: An example of group or cooperative learning.

As stated by Johnson et al®, cooperative learning is the process
of dividing students in classrooms into small groups in order to
discover a new concept together (See Figure 3). Furthermore,
Johnson et al® claim that the impact of group work can vary; it is
sometimes positive and in other cases, it can be negative. For
example, if teachers use competitions, where groups of students
compete against one another. This in turn has a degree of
positive impact. However, if students focus more on the
competition rather than the learning, the result can be negative.
Therefore, teachers should focus on well-structured tasks that
promote talk/interaction among pupils.

1.5 Inquiry- Based-Instruction

Alper” mentions that inquiry-based instruction is a student-
centered approach because students themselves try to discover
information to support their investigation. Students can be
engaged in the learning process by asking questions. As they do
the work to discover the answers by themselves, they remember
the concepts better.8 However, Khalaf et al® argue that while the
inquiry-based learning approach can be beneficial, it still has
some issues that need to be solved.

1.6 Visualization

Webster'® defines visualization as the "formation of mental
visual images”. According to Formally and informally,
visualization has been used by teachers and students as an
appropriate way to summarize information that has been taught
inside the classroom. When students receive information with
visual devices, it will give them a chance to remember what
they have learned for a longer time. Allen? indicates that there
are some examples of using visualization inside the classroom
such as using the interactive whiteboard to display photos,
audio clips and videos as well as encouraging students with
class experiments.
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1.7 Addressing Mistakes

Cherepinsky” claims that students learn from identifying
mistakes. Thus, teachers can use this strategy in their teaching
by providing an example that includes mistakes and giving
students a chance to find the mistakes and then fix them.
Yerushalmi et al** provide an example of how students learn
from their mistakes by giving them mistaken statements which
they produced and which they are required to diagnose and
locate the mistakes. Doing so, they state, will help the students
retain the information and avoid making the same mistakes
again.

11. The Traditional Teaching Methods

Phiri*? stated in a discussion group that in traditional teaching
methods teachers direct their pupils to learn through
memorization and recitation techniques. However, such
techniques do not develop students’ critical thinking and
problem-solving skills. Johnson et al '* indicate that teachers
are the main authority figure in the teacher-centered approach
and students passively receive knowledge from their teachers
through direct instruction. The Digital Class'* blog points out
that in the traditional methods of teaching:

e Teachers are the main source of knowledge.

There is a lack of collaboration on the students' part, so it is
teacher-centered.

The main aim of teachers is to prepare students for exams
rather than helping them effectively comprehend concepts
and syllabi.

I11. Methodology

This study was based on a quantitative design. It took place in
the fall term of the 2022 academic year at the Ibn Sina School in
Benghazi. The participants of this study were thirty beginner-
level fourth-year primary students and they were chosen
randomly. Then, they were divided into two groups. Their ages
ranged from 9 to 10. They were divided into two groups: the
experimental group and the control group. A pre-test about
color-related vocabulary was provided before teaching to
determine the students' abilities and levels in English. The
control group was instructed via the traditional teaching
approach while the experimental group was taught by using
modern teaching strategies. After that, a post-test was given to
the participants. Both the pre-test and the post-test included
three questions: a matching question, reordering the letters and
grouping the objects according to their colors (see Appendix A).
In both tests, the same questions were used; however, the order
of test items and the options were mixed to avoid students
utilizing memorization when answering.

Procedures Followed in the Control and Experimental
Group

i. The Control Group

In this group, the colors were taught in a traditional method; i.e.
the teacher used a traditional approach in teaching, namely the
Presentation-Practice-Production approach. Accordingly, the
teacher explained the colors and provided examples, then the
students practiced them.

ii. The Experimental Group

This group was instructed using modern teaching strategies.
First of all, technology was used inside the classroom by giving
the students a chance to watch a song about colors. Then, the
teacher wrote the colors on the board and she put flash cards
with different colors on the board. After that, the students were
asked to match the colors with the flash cards. Another
employed strategy was inquiry-based-instruction, where the
students were encouraged to ask about the colors of the objects
which are inside the classroom to become more independent.
The students were also encouraged to work together (group
work) which is another teaching strategy that enhances learning.
Hence, the students in this group were exposed to the target
vocabulary (colors) and practiced it using various modern
teaching strategies.

IV. Data Analysis

The data analysis of this study was obtained through the results
of a pretest and post-test. The pre-test was administered to all
students in both groups i.e., the control and experimental group.
The pretest was used to determine the level of the students
before adopting any of the teaching approaches. The
experimental group was taught using modern teaching methods,
while the control group was taught using traditional methods of
teaching vocabulary. The post-test was administered directly
after adopting the teaching approaches. The test included three
questions: matching pictures with words, putting the letters of
words in the correct order, and grouping certain objects
according to their color. The results of both test groups were
analyzed using SPSS. The same test items were used for both
group tests, however, the order of the questions and choices
were changed to ensure accurate findings.

V. Findings
Descriptive Statistics

The results showed that the experimental group outperformed
the control group in both tests.

Table (1) The mean and standard deviations of the experimental and control groups

Descriptive Statistics

Group N Minimum Maximum Mean Std. Deviation
Experimental group pre 15 1.00 13.00 6.1333 3.83344
post 15 6.00 29.00 19.0000 7.72750
Control group pre 15 .00 7.00 2.2000 2.04241
post 15 .00 10.00 4.2000 3.66840
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The results of the experimental group show that the standard
deviation in the post-test (7.727) was higher than the pre-test
results (3.833) (see Table 1).

In addition, the standard deviation of both experimental groups
in the pre-test (3.833) and post-test (7.727) are higher than the
standard deviation of the control group in both tests, a pre-test
(2.042) and a post-test (3.668) (see Table 1).

In the control group, the standard deviation of the post-test
(3.668) was higher than the pre-test (2.042) (see Table 1).

The results of the experimental group show that the mean
(19,0000) in the post-test was higher than the pre-test results
(6.1333) (see Table 1).

In addition, the mean of both experimental groups in the pre-test
(6.1333) and post-test (19.0000) was higher than the mean of
the control group in both tests; pre-test (2.2000) and post-test
(4.2000). In the control group, the mean of the post-test
(4.2000) was higher than the pre-test (2.2000) (see Figure 1).

B Experimental group pre
B Experimental group post
ICcontrol group pre

25,00 B Cortrol group post

Mean

s}
group
Error Bars: 95% CI

Figure (4) illustrates the mean of both the experimental and
control groups in pretests and post tests

The bar chart (see Figure 4) shows that the experimental group
achieved significantly higher results than the control group.

Based on the above results, the study concluded that the
experimental group gained higher scores in the post-test than
the control group. Hence, the experimental group that was
taught using the modern teaching approach had sounder
advantages over the control group which was taught via the
traditional approach.

1. Conclusion

This study was performed to determine the influence of using
modern teaching strategies when teaching vocabulary to
primary students in a local school in Benghazi. Two groups of
students were selected and taught by the same instructor. The
experimental group was taught by using modern teaching
strategies while the control group was taught in the traditional
way. The findings showed that the experimental group scored
better than the control group. It can be concluded that using
modern teaching strategies can be beneficial and more effective
than using traditional methods of teaching vocabulary.
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Appendix

Students’ Test

1. Match the pictures with the

( ReD | [oRANGEC]UE:I:I:‘:T (BLack | [ veuow |

[PINK] [BLUE] [anown] [runm.s] [GREEN]

2. Reorder the letters.

0

I *a rgon
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g___n ‘ eer
Yo __W ‘ “lelo

_€e

w

t hi
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3. Group the following objects by color.

e

Cap Bananas
Cheese Pencil
Slippers Teddy bear T-ghirt
Green Yellow Blue
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Abstract

This study has the objective of assessing the significance of capital budgeting as a tool for planning and controlling oil
projects in Libya. The initial results indicate that as much as 90% of the surveyed Libyan oil companies have a clear policy
to distinguish between current and capital expenditures, and 81% have sufficient information for capital budgeting. The
survey results also indicate that most companies have a proper accounting system with sufficient human capital. As much
as 90% of companies use Net Present Value, 74% use Internal Rate of Return, and 45% use Payback Period as criteria for
evaluating investment proposals. As for the risk, companies were found to be taking into account the risk factor by
applying an adjusted discount rate. However, they lack in using advanced models for risk analysis such as sensitive
analysis and simulation which are of value in determining the feasibility of projects and risk analysis. Also, the study
demonstrated the existence of a significant relationship between applying quantitative methods like the cash flow discount
methods (DCF) and risk analysis tools with persons’ qualification level and their experience which is an important
indicator that should be given more attention from the administration in this sector.

Keywords: capital budgeting techniques, risk analysis, net present value, internal rate of return, payback period, Libyan oil
companies.

1. INTRODUCTION

The relationship between return and risk is one of the most
important elements that investors face with securities, managing
investment portfolios, and preparing the capital budgeting
(Sadorsky, 2001, p 18). The preparation and implementation of
investment expenditures involves a sacrifice of certain cash
flows at present in order to generate uncertain returns in the
future. This is so because of the relatively long time span that
elapses between cash outflows and expected economic returns.

The process of discovery of oil faces high risk globally, where
the proportion of success in getting oil is only 10% and a cost of
about 15 million per well (Suslick and Schiozer, 2004, p 4;
Larches, 1997). Due to this fact, it is not surprising that oil
companies seek to implement the best ways possible to manage
financial risk. These characteristics make it necessary to have
good planning and control through the implementation of some
quantitative techniques for capital budgeting.

Investment decisions greatly affect the present and the prospect

The capital expenditure decision is characterized by large
amounts involved, higher risk, and higher uncertainty (Cooper
et al., 1992, p21). For example, this is especially more valid for
the oil industry which is a traditional case of uncertainty in the
decision-making process; it provides the best environment for
the investigation of corporations’ behavior towards risk and the
effects on their performances (Suslick et al., 2009, p32).
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nasefabdelgader@yahoo.com

of the firm and the welfare of society as a whole. This is why
making a good investment decision is important. Proper
investment decisions will add to firms’ value, especially in
developing countries including Libya where most of its income
comes from oil. In addition, Libya’s territory (90% of which is a
desert) has the largest oil reserves in Africa with reserves of
47.1 billion barrels in 2012 and represents 4% of the global
crude oil reserves in 2014. This means Libya has one of the
largest oil reserves in the world. Consequently, Libya’s
economy is highly dependent on oil production which accounts
for 94 % of government revenues and more than 90% of the
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total exports for the last 37 years (Ali and Harvie, 2013, p 275;
Mahmud& Russell, 1998; Oil& Gas, 2014, p 121).

The objective of this paper is to assess the use of capital
budgeting in Libya. As an approach, a survey was employed to
reveal the use of capital budgeting in Libyan oil companies.
This study derives its importance from the following points:
firstly, this study is a first attempt to assess capital budgeting as
a planning and controlling tool in the Libyan oil and gas sector,
so it seeks to help to find out the strengths and weaknesses of
using capital budgeting in oil companies. Secondly, the oil and
gas sector is the most important sector that contributes to
economic development in Libya, and, this study is expected to
contribute to the studies on the oil and gas sector. Thirdly, due
to the decline in oil production because of political events in
Libya from 1.6 million barrels per day to 0.35 million per day
(78-%) and a sharp drop in oil prices (Mohareb& Chmaytelli,
2015), more attention is required to capital budgeting as a
planning and control tool for capital expenditures and risk
analysis for this important economic sector.

2. LITERATURE REVIEW: EXPERIENCES
IN CAPITAL BUDGETING AND RISK
MANAGEMENT: -

Due to its importance, capital budgeting has been examined by
many empirical studies where surveys and descriptive statistics
were used such as Klammer (1973); Cozzolino (1977); Schall et
al. (1978); Hertz (1979); Eck (1979); Pike (1980); Wehrung
(1989); Peltz (1992); Walls et al. (1995); Graham and Harvey
(2001). These studies focused on the assessment of capital
budget as a planning and controlling tool for capital
expenditures and risk analysis in the USA, UK, Canada, and
other countries. For instance, the empirical study by Brounen
(2004) on 313 companies in the UK, Netherlands, France and
Germany, reported a remarkable approval of the payback period
(PB) method by European companies, as high as 69.2%, 64.7%,
50% and 50.9% of the respondents in UK, Netherlands,
Germany and France respectively. The same study also
indicates that the PB method was found to have greater
popularity among private companies than public companies.
Due to the risk of investment spending, administrations would
prefer to retrieve investment costs as soon as possible.

In another study, questionnaires were sent to organizations to
see whether they used sophisticated capital budgeting practices
or not in order to determine the impact of uncertainty about the
extent of development capital budgeting practices (Verbeeten,
2006). The response rate was almost 26.9%. The same study
found that companies used many tools and procedures (such as
Monte Carlo simulation, decision-tree analysis, etc.) at the same
time to assess investment projects’ risk. This is in line with the
strategy of using many tools to focus the decision maker’s
attention on different important parts of the investment decision.
Moreover, the study suggested that a high level of experience in
the capital budget provides the ability and willingness to adopt
new capital budgeting applications.

Meier and Tarhan (2007) preliminary results from surveys are
as follows: (i) during the last period companies show an
increased willingness to use the methods of discounted cash
flow, and (ii) companies often use the weighted average cost of
capital (WACC) as the discount rate to assess their investment
projects. By comparing with previous surveys, they found
evidence that there is increasing use of these methods over time.
These results also suggest that there is an increasing complexity

of capital budget methods due to the conditions of risk and
uncertainty.

In another study by Lam et al. (2007), a questionnaire was sent
to a sample of 157 with a response rate of 31%, finds that for
investment project risk analysis, several methods have been
used, including shortening the payback period (80.4%), raising
the required rate of return (78.3%), sensitivity analysis (69.6%)
and (58.7%) simulations model and others. This emphasizes the
importance of using several tools to analyze risk when
preparing the capital budget.

Bennouna et al. (2010) sent a questionnaire to the 88 largest
Canadian companies in order to understand the current methods
applied to assess the capital budget. They found that most of the
Canadian firms use risk analysis methods with the main ones
being sensitivity analysis 92.8 % scenario analysis 85.3 % and
risk-adjusted discount rate 76.8 %. This study shows a
considerable increase in using sensitivity analysis and risk-
adjusted discount rate as important tools for risk analysis.

In the survey of 290 companies from Latin America by
Maquieira et al. in 2012, it was found that these companies are
similar to the United States companies. Both of them used the
NPV, the IRR, the PB and the profitability index (PI) as criteria
for evaluating investments. For small and medium businesses,
the use of these tools is commensurate with the stability of the
markets and specific investment opportunities. Also, according
to the study’s sample, these companies prefer to use sensitivity
analysis and simulation for investment risk analysis.

In addition to this, capital budgeting and risk analysis in the oil
industry also received early attention from institutions such as
the U.S. Geological Survey, Institut Francais du Pétrole, etc.
Their goal was to provide a strategy that limits exposure to risk
and uncertainty in exploration and prospecting processes in oil
projects (Suslick and Schiozer, 2004, p 6). In a study in 2001
entitled "Assessment of Potential Oil and Gas Exploration
Investments: Management Perspective”, questionnaires were
sent to 221 decision-makers in 864 oil companies in the United
States. The survey results indicate that several ways such as the
NPV, IRR, (NPV/investment cost) ratio, and variance of NPV
are used. Also, sensitivity analysis, adjustment discount rate,
and decision tree analysis are the most commonly used methods
for risk assessment in this industry (Razak, 2001,p 30).

Emhjellen et al., (2002) in their article “Investment Cost
Estimates and Investment Decisions”, explained how to use the
simulation method to prove misusing the likelihood ratio of
50/50 (average) for capital expenditures for evaluating
investment oil projects, when the probability distributions of
costs are non-identical to avoid errors in the evaluation of
investment oil projects which lead to wrong decisions by
accepting negative NPVs projects.

French and Gabriele (2005) explained that the most important
problem facing the administration for the development of oil
projects is including risk and uncertainty in decision-making.
They suggested two ways. The first is by modifying a discount
rate of cash flows or increasing it. This implies that
unconfirmed future cash flows will be less than their value. As a
result, the NPV for the project will decrease and thus will
increase the required quality and profitability for a project to be
acceptable. The second is by modifying future fluctuating cash
flows, identifying statistical trends for these variables and then
calculating an expected NPV of the project.
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Asrilhant et al. (2006), conducted a survey study about using
analytical tools for strategic project management of the oil and
gas sector in the UK. The survey results of Asrilhant et al.
(2006) indicate that the administration of this sector uses several
tools to assess risks of exploration and development projects
including sensitivity analysis, simulation models and decision-
tree analysis in the UK. The survey study finds that companies
are familiar with using the NPV, IRR, and PB.

Brealey et al., (2006) criticized sensitive analysis since it does
not take into account the correlation between different variables.
For example, an increase in the sale price of oil may lead to an
increase in activities of the project and consequently increase
operating costs. For this reason, a decision maker must calculate
and find out a correlation coefficient between these future
variables which is the most difficult part of project evaluation.
They suggested another way which is Monte Carlo simulation
which is a sophisticated and formal method to evaluate
investment alternatives and the basis for decision-making in oil
and gas companies.

We conclude from the previous studies that advanced capital
budgeting practices are more valuable in cases of high
uncertainty as in the case of the oil industry. In this context,
several authors suggested that diverse methods and tools of
capital budgeting can complement each other and provide
additional information about solving evaluation problems of
investment projects that are under examination (Verbeeten,
2006, pl12). This requires using more risk analysis tools
whereas most of the previous studies emphasize the importance
of planning investment expenditure using quantitative methods
that take risk.

3. DATA & METHODOLOGY: -
3.1. Data: -

In this study, a survey approach, which is used in most of the
published empirical research, was adopted in order to collect
primary data to make an assessment for capital budgeting and
risk management in the Libyan oil sector. Before the field
survey, a pilot study was done where questionnaires were
distributed to different Libyan oil companies for testing and
improvement. Questionnaires which consist of two types of
questions (closed and open-closed) were designed for
compatibility with the study purposes and search hypotheses.
They focused on demographic characteristics, capital budget
and risk analysis techniques. To achieve this goal, we developed
51 questions in two languages (English & Arabic) as follows:

The study’s population consisted of all Libyan oil companies
that are owned by the Libyan National Oil Company (NOC).
They are 11 companies . The sample covers all these
companies. The Libyan oil sector companies have been chosen
as a sample of the study because of their importance to the
national economy of Libya. Moreover, the magnitude of the
capital invested in the oil sector is high and with high risk
relative to other Libyan sectors. The 40 questionnaires were
distributed to staff at all Libyan oil companies who have
knowledge about capital budgeting and risk analysis techniques,
and 31 have been retrieved. This implies a response rate of
77.5% which is a satisfactory proportion for research purposes.

Table (1): Questionnaire:

No. Classification No. of questions
1 General information about participants in the study 4
2 General information about companies in the study 3
3 Information about the capital budgeting system 34
4 Information about methods of risk analysis 10

Total 51
Table (2): Population & Sample:
Classification No.
Number of population companies 11
Number of sample companies 11
Number of distributed questionnaires for testing & improvement (a pilot study) 6

Number of distributed questionnaires 40
Number of returned questionnaires 31

Response rate 77.50%

3.2. Hypotheses of the study: - The objective of the study is to
make an assessment of the use of capital budgeting and risk
analysis in Libyan oil companies by testing the following main
hypotheses:

HO1. “Libyan oil companies have elements of preparation and
using of capital budgets as a tool for planning and control of
investment expenditure”

HO2. “Libyan oil companies take into account risk elements by
using some quantitative methods and models of risk analysis”

HO3. “There is no difference in the application of quantitative
methods (the DCF and risk analysis) in terms of scientific
habilitation”

HO4. “There is no difference in the application of quantitative
methods (the DCF and risk analysis) in terms of experience”
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To test the previous four main hypotheses, the study derives
eleven further sub-hypotheses as follows:

HO1."Libyan oil companies have a clear policy to distinguish
between current and capital expenditures."

HO2 “Information systems provide clear, timely and reliable
data and information that are necessary to prepare capital
budgets."

HO3. “Libyan oil companies have qualified human elements
needed to apply methods and models of quantitative risk
analysis"

HO04."Libyan oil companies have an interest in the application
and development of capital budgeting system through an
incentives system to encourage preparers and users."

HO05."Libyan oil companies have necessary computer systems
for application of some risk analysis models, and there is no
difficulty to benefit from their outputs”

HO06."Libyan oil companies used risk analysis methods when
capital budget is prepared.”
HO7."Libyan oil companies used risk analysis models when
capital budget is prepared."

HO08. "There is no difference in the application of the DCF in
terms of scientific habilitation”

HO09. "There is no difference in the application of the risk
analysis methods in terms of scientific habilitation”

H10. "There is no difference in the application of the DCF in
terms of experience”

H11. "There is no difference in the application of the risk
analysis methods in terms of experience”

3.3. Statistical Method & Data Analysis: -

In this aspect, descriptive statistics have been used in collecting,
organizing and presenting data obtained from the questionnaire.
In addition, statistical inference also has been used to test
hypotheses at different significant levels (.01, .05, and .10) as
shown below:

Part I: - This part is devoted to descriptive statistics through
the presentation of tables, graphs and calculations of statistical
measures and ratios which describe the characteristics of the
study sample as follows: -

Table (3) the characteristics of participants and oil companies under study

Frequency Percentage
(1) Academic qualification:
Bachelor's 16 51
Master 26
Ph.D. 10
Others 13
Total 31 100
(2) Specialization:
Accounting 15 48
Business Administration 10 32
Economy 13
Finance 7
Others _ _
Total 31 100
(3) Occupation:
Chairman of the Board of Directors --
Financial Manager 9 29
Head of the Budgets Department 10 32
Head of the Accounting Department 26
Others 13
Total 31 100
(4) The type of activity of the company:
Exploration & Production 21 68
Marketing & Sales 10
Service 22
Total 31 100
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Survey results show that 51% of participants have bachelor's,
26% master's and 10% PhDs. This implies that 87% of all have
a degree and above qualification. It is also interesting to see that
the specialization of most of the qualified personnel is
accounting. Given the fact that capital budgeting requires more
finance, this finding can be evaluated as a deficiency.
Occupation with distribution is close to even among financial
managers (29%), heads of budgets department (32%), and heads

of accounting departments (26%). Moreover, we can note that
most of the study’s population at (68%) is exploration. This
reflects the production nature of oil companies under study
where they are searching for a natural resource that is depleted
at any time. This naturally requires more research and drilling
oil wells to compensate for extracted quantities from this
resource and a consequent increase in investment spending in
this sector from the rest of other economic sectors.

Table (4) Other measures of central tendency & dispersion:

Mean Median Mode Standard deviation
(5)- Experiences: 13.84 9.91 19.33 9.29
(6) Age of the Company: 28.68 22.11 17.304 5.943
(7) Proportion of fixed assets to total assets: 76.58% 85.52% 84.333% 20.16%

We can note that most of the participants' experience exceeds
13 years. These results show that the majority of respondents
have the necessary qualifications and experience to answer the
questionnaire. This is a good indicator to understand the
problem of the study, which boosts confidence in answers.
Also, the average age of Libyan oil companies is more than 25
years which is in line with the results of the study by Thuyet et
al. (2007) on oil companies in Vietnam. As a result of the
longevity of economic unity in action, it is necessary that they
were and are still assessing the large investment projects by
systems that provided the necessary information to enable them
to plan and control these projects. Add to that, their proportion
of fixed assets to total assets is more than 75% which indicates

high investment in fixed assets, so they are characterized by
their needs for large funds. As a result, due to the nature of the
oil industry which includes increasing risk, risk factors must be
taken into account when preparing capital budgets in this sector.

Capital budgeting used by the Libyan oil companies and risk
analysis: -

Analysis of collected preliminary data by descriptive statistics
that describe properties of capital budgeting system in the target
oil companies by the study is displayed in table and charts as
follows: -

Table (5) fundamentals of implementing capital budgets

Classification Percentage
1. Capital budgeting system: -
-The administration applies a capital budgeting system 100
-Investment alternatives are identified before preparing capital budgeting 100
-Company has more than three capital budgets 52
-Fixed productive assets are replaced every 15 years 84
-Evaluation methods are changed in the previous period 16
-There is a relationship between the size of investment and the evaluation methods 74
-Size of annual capital budgeting is more than 15$ million 68
-The administration monitors the actual implementation and analysis deviation 87
-Weighted average cost of capital is used to calculate the discount rate 90
-Capital budgets are prepared by Budget Departments 74

©2021 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

147




SJUOB (2022) 35 (1) Humanities Sciences: 143 — 152 Abdelgader.
2. information system: -
-The available data and information are easy and clear to understand 71
-The available data and information are reliable 68
-Necessary data and information for preparing the capital budget are in a timely manner 65
-The current systems provide sufficient data gnd information for predicting investment and 81
operating costs
-The current systems provide sufficient data _angl information for predicting a project's 90
economic life
-Sufficient data and information for using quar_ltitative methods such as time series analysis are 52
available
3. Management attention for capital budgeting: -
-There is a clear policy to distinguish between current expenditure and investment expenditure 100
-The administrations are interested in applying quantitative methods 77
-The administrations use computer outputs for decision-making 68
-The administrations have an incentives system to develop capital budgeting 77
-Quantitative methods such as time series analysis is used to predict future revenues 52
-They make a feasibility study based on new data from previous data 65
4. Qualified human resource:
-They have universities qualifications 94
-Their experience is more than ten years 68
-They have training courses in the field of capital budgeting & risk analysis 74
-Training courses are sufficient 83
-They use quantitative methods to develop capital budgeting 65

From viewing and analyzing the previous data, it is clear to us
that most of the Libyan oil companies under study used a capital
budgeting system as a tool for planning and control of capital
expenditure through the presence of scientifically and
practically qualified persons, existence of information system
that provides necessary data and information, management

attention to apply and develop this system by having a
specialized department for preparation, sufficient training
courses and incentives system. Additionally, we observe the
magnitude of investment spending in this important sector as a
result of that and the need for good planning in this industry.
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Net present value
Internal Rate of Return
Payback period method
Profitability index

Accounting rate of return

90%

Figure.l. illustrates the used investment appraisal methods.

These companies focus more on cash flow discount methods (DCF) than other traditional methods, where 90% of these companies
used the NPV, 74% of them used the IRR, and 45% used the PB to evaluate investment proposals. This is a good indicator because of
using more than one way jointly at the same time in order to benefit from these methods' advantages.

Risk- Adjusted discount rate model
The expected value method
The standard deviation method
Coefficient of variation
Sensitivity analysis Model
Simulation model
Certainty Equivalent model

Others

65%

Figure.2. illustrates the used risk analysis methods.

As for the risk, companies are found to be taking into account
the risk factor by applying some methods like adjusted discount
rate (65%), the expected value (48%) and coefficient of
variation (32%). However, the study finds that they lack in
using advanced models for risk analysis such as sensitive
analysis and simulation which are important in this field. This is
consistent with the results of some previous studies like Schall
et al. (1978), Boyle and Schenk (1985), Cooper et al. (1992),
Doughert and Sarker (1993), Graham et al. (2001), Elumilade et
al. (2006) and Brunzell et al. (2013) which concluded that
companies focus more on discount of future cash flows methods
and adjusted a discount rate by the risk premium.

PartI1: -

This section is devoted to testing hypotheses using inferential
statistics. Consider a binomial random variable x, where n is the
number of trials performed and p is the probability of success
on each trial. The population of all sample proportions
approximately has a normal distribution if the sample size (n) is

large, and n is large if both np and n(1 —p) = 5, then x is
approximately normally distributed with mean p = np and
standard deviation @ = v npg where g=(1-p). Also, according to
the Central Limit Theorem, the sample is large if its size is at
least 30, and the sampling distribution will be normal
distribution (Bowerman et al., 2014; McClava et al., 1998). The
first seven sub- hypotheses which are related to the two first
main hypotheses and a statistical test can be formulated
mathematically as follows:

1. HO: P=0.70
2. H1: P<0.70
_— .oy__ PP
3. Statistical test: Z = o P Za

The proportion of 70% is good to accept a null hypothesis from
the perspective of the researcher because it represents more than
two-thirds of the study sample ratios. It can display and
summarize statistical hypotheses testing in the following table: -
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Table (6) statistical tests

NO. sub- The calculated C.V.ofZ C.V.ofZ C.V.of Z Statistical Decision
hypothesis value of Z (a=01)* (a=.05)* (a=.10)*
1 3.6450 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
2 -0.6075 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
3 0.4860 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
4 0.8504 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
5 -0.2429 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
6 -0.2429 -2.33 -1.645 -1.28 Fails to reject the null hypothesis
7 -6.1960** -2.33 Reject the null hypothesis
*Critical Value of Z test, ** significant at (o =.01)
Through the previous hypotheses test, we can accept the first 2. H1: P1>P2

main hypothesis. As for the second hypothesis, it has been
accepted. The sixth hypothesis related to the use of risk methods
as the adjusted discounted rate of future cash flows, and rejected
the seventh hypothesis related to the use of risk analysis models.
These describe the concentration of Libyan oil companies under
study in some styles more than advanced models such as
simulation and others.

As for the last four sub-hypotheses which are related to the third
and fourth main hypotheses, they can be formulated
mathematically as follows: -

P1-P2

—_— Za
Pa(5i+37)

3. Statistical test: Z =

Where:

P1: is a ratio of application of quantitative methods for persons
who are qualified or have more experience.

P2: is a ratio of the application of quantitative methods for
persons who are less qualified or have less experience.

It can display and summarize data analysis and statistical

1. HO: P1=P2 hypotheses testing in the following two tables:-
Table (7) effect of scientific and practical training on capital budgets
Eree) Freq.D(g FuEe the | %o of usethe Freq.t C?JI :fs R.A. % 01; gosles R.A
DCF
Academic qualification: -

High qualified *** 11 10 91% 9 82%
Low & medium qualified**** 20 13 65% 11 55%
Total 31 23 74% 20 65%

Experience: -
> =10 years 14 12 86% 12 86%
< 10 years 17 11 65% 8 47%
Total 31 23 74% 20 65%

*(NPV, IRR)  **( Risk analysis methods) *** (PhD. & Master)

**** (Bachelor's & high diploma)
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Table (8) statistical tests

NO. sub: The calculated C.V.of Z C.V.of Z C.V.of Z Statistical Decision
hypothesis value of Z (a.=.01)* (. =.05)* (a=.1)*
8 1.672** 2.33 1.645 Reject the null hypothesis
9 1.55%** 2.33 1.645 1.28 Reject the null hypothesis
10 1.353*** 2.33 1.645 1.28 Reject the null hypothesis
11 2.29** 2.33 1.645 Reject the null hypothesis

*Critical Value of Z test, **significant at (0« =.05), *** significant at (0 =.10)

Through the previous hypotheses test, they are rejected at
different significant levels (a =.05 and .10) which means there
is a significant relationship between applying quantitative
methods like the DCF and risk analysis tools with the relevant
persons’ qualification level and their experience in Libyan oil
companies.

4. THE STUDY RESULTS: -

It can be concluded from the previous analysis that all the
surveyed Libyan oil companies have a clear policy to
distinguish between current and capital expenditures. Also,
most of them used capital budgets as a planning and control tool
for capital expenditures, and they analyzed actual deviations
from the capital budgeting numbers. Add to that, their
information systems provided required data and information for
the capital budget preparation, and this data is characterized by
clarity, reliability and timeliness. Most Libyan oil companies
have a human element who is qualified academically and
practically to apply the capital budget system and quantitative
methods to analyze risks. Moreover, they have an incentive
system to engage people who prepare capital budgets, which
reflects management's attention to the application and
development of the budget system by using appropriate quantity
methods.

In addition, all of them have necessary computer systems for the
application of some models of risk analysis such as simulation
models, and companies’ management did not face any
difficulties in taking advantage of computer systems outputs.
These companies focus more on cash flow discount methods
(DCF) than other traditional methods, where 90% of these
companies used the NPV, 74% of them used the IRR, and 45%
used the PB to evaluate investment proposals. This is a good
indicator because of using more than one way jointly at the
same time in order to benefit from these methods' advantages.
Also, more than half of these companies have more than three
capital budgets that are more than fifteen million dollars this
reflects the nature of the oil industry that requires more research
on decreasing natural resources by further research and
exploration processes and more huge investment costs.

In addition to that, the Libyan oil companies take into account
risk elements when they prepared their capital budgeting by
applying some methods such as adjusted discounted rate of
future cash flows. Most of them do not use some advanced
models for risk analysis such as the simulation model, which is
one of the most important methods. Moreover, it became clear

to us that there is a significant relationship between applying
quantitative methods like the DCF and risk analysis tools with
the relevant persons' qualification level and their experience in
Libyan oil companies.

We also find that they are consistent with the results of other
previous studies which focused on evaluating capital budgeting
in the Arabic and African countries that almost have similar
economic circumstances to Libya; for example, the study by
EL- Sady et al. (2011) on 167 listed companies in the Kuwait
Stock Exchange (KSE) and 344 non-listed companies from
different industries, the Mavoyi and Poll study (2012) which
dealt with 20 mining companies from the Johannesburg
Securities Exchange (JSE) in South Africa as a sample and the
Kofi and Doku study (2013) which covered eight companies
from various economy sectors that are registered in the Ghana
Stock Exchange (GSE). All previous studies used
questionnaires as a means to assemble primary data from
targeted companies. Descriptive statistics were also used to
analyze and describe collected data through ratios, tables and
charts. They found that most companies focus on discount cash
flows methods (NPV, IRR) and the PB respectively to evaluate
investment alternatives.
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Abstract

The morphological study of the axial skeleton of the Jardina roof rat has revealed that it has distinguished bones. The skull
has an anterior pointed region; this is due to the extension of the bones like the premaxilla, maxilla and nasal that constituted
the rostrum. Add to that the extension of the dental bone from the lower jaw anteriorly. Dorso-posteriorly the skull has a
wide area in the paired parietal bones that covers the brain. The orbit skeleton that protects the eyes lacks the postero-orbital
bone and this makes it connected with the temporal fossa. The bulla bones of both sides were more prominent from the
surrounding otic bones. The protruded upper and lower incisors were based on the premaxilla and the front dental bones
respectively, however, the canines and premolars were absent. The horizontal bone of the jugal extended beside the orbit and
articulated anteriorly with the maxilla and posteriorly with the squamosal. The palatine bone forms the roof of the oral cavity
and the floor of the nasopharynx cavity.

The vertebral column of the rat consisted of five types of vertebrae starting with seven cervicals and followed by thoracics,
lumbars, fused sacrals and several numbers of caudals respectively. The thoracic cage consists of thirteen ribs; the first seven
of which were connected directly to the sternum. The sternum consists of nine sternebrae with a wide anterior end and an
extended posterior end. The heads of the sternebrae are the sites of connecting the cartilage ribs.

Keywords: jardina roof rat, skull, vertebrae, ribs and sternum.
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Abstract

Energy is considered one of the major requirements in developing rural areas. Renewable energy sources can be used in
these areas as alternative assistance to conventional energy sources such as petroleum, coal and gas which derivatives are
finite in nature and increasing environmental pollution and depletion because of massive attrition. Use of solar cells to
produce electrical energy and exploit it directly or store it in batteries and used it when necessary is one of the most
promising methods for obtaining energy. This paper is concerned with a theoretical study for solar cell electric energy
output and utilize the energy to operate a pump to raise water from wells.

Keywords: Cell efficiency, Dynamic pressure, Electric field, p-n junction, Solar plates.
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Abstract

The study was done to detect the bacteria that cause soft rot on onions which called (Pectobacterium carotovorum) This
was done by using bacteriophage, where the bacteria were isolated from the infected onion and the bacteriophage was
isolated from the moist soil surrounding the infected onion to test the efficacy of Bacteriophage against these bacteria. A
syrological test was done for bacteriophage by inject it on NewZealander white rabbit. Bacteriophage was detected in the
infected tissues of onions, and it was also possible to distinguish it from a group of viruses by ELISA test. It was found that
the associated bacteriophage with Pectobacterium carotovorum was effective against these bacteria in the laboratory food
environment. And it was found that its possible to product antibiotics in the rabbit's body after inject it with bacteriophage
through serological tests. It is also possible to detect bacteriophage associated with bacteria in onion tissues, as well as in
the surrounding moist soil.

Keywords: onions, soft mold, bacteriophage, elisa test.
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Js—Iaall —38 819200 :1 <409600 :1 « 204800 :1 102400
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Abstract

The study aims to demonstrate the criteria for choosing top management leaders and their relationship to the level of job performance in
oil companies that operate within the Benghazi district. The relationship between the standards used to choose senior management
leaders and the level of their performance is assessed as well.

The study population consists of all management in the companies' subsidiary to the national oil department in Benghazi. These include
14 companies, of which 10 are completely owned by the national oil department, the remaining 4 being contractual ones.

However, due to the difficulty of interviewing all managers in order to obtain the necessary data for the study, only enterprises that
operate or are located within Benghazi city were included.

This demographic includes board directors, department heads, general managers, and executives from the enterprises under investigation
(120 subjects). Many noteworthy results were obtained, leading to recommendations that were of significant contribution to the field of
study.

Keywords: top level management, leader selection, job performance, oil organizations.
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Abstract

Remote sensing technology is an important technique in studying perilously and hard-to-reach places for investigating
them in the field. Furthermore, it provides fast and accurate data to characterize natural features or physical objects on the
ground. Remote sensing data could be used with other approaches to provide a more comprehensive overview of the
feature of interest.

Accordingly, in this study, the linear features of Jabal Arkenu, in the Kufrah Basin, south of Libya, were studied remotely.
The main source data is a satellite image produced from the Alos Palsar satellite, which has a spatial resolution of 12.5
meters. The lineament features map of Jabal Arkenu was created by analyzing several shadow relief images. The length,
density, direction and intersection of the lineaments have been extracted from the lineaments map and compared to provide
clear maps for determining the type of faults, structural relationships and the geology in the study area. Additionally, the
central part of Jabal Arkenu is dominated by high to very high lineament density, while the greater part of the study area is
characterized by medium to low lineament density. The dominant direction of the analyzed lineaments is in the northeast
direction, and they are concentrated in the north and south parts. Some linear features exist as a boundary between
Nepheline syenite with Cambrian Sandstone and Phonolite with Syenite granite.

Keywords: Jabal Arkenu, Lineament, Digital Elevation Models.

The term lineament has been applied to refer to the alignment
of various geological features, such as shear/rift zones, fault

1. INTRODUCTION

Remote sensing technology is an important technology in day-
to-day life, especially after the development of sensors and
computers to process data. It becomes increasingly important
when the area of interest is difficult to access or the study is in
the field. Remote sensing technology can be used in many fields
of geology, such as structural geology, distinguishing rocks,
geomorphology and linear geology. The term "lineament" has
recently become more common and has gained popularity in the
remote sensing geology literature [M. The linear features of
elements on images are some of the most evident features in
high-altitude aerial and space images.

*Correspondence:

Jamal Zamout
Jamal.zamot@uob.edu.ly

valleys, fracturing or folding, carving outcrops, joints and
mineralized veins, shear zones, dikes, linear sinkholes, or
springs aligned along a fault., etc @, Furthermore, human
facilities such as roads, dams, and railways can also appear as
linear features.

Identification of lineaments using aerial images or digital
elevation models is effective in facilitating and characterizing
shear or fracture zones [, Linear features that are obviously of
structural origin are important for indicating fault zones and
faults [4,

This paper is a quantitative study of linear features of Jabal
Arkenu by extracting them from the Digital Elevation Model
(DEM) and makes a basic statistical analysis to help understand
and identify the places most affected by the shear zones areas or
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faults. The study area is uninhabited and has well-exposed
rocks, so the linear features can be distinguished very easily.

2. LOCATION STUDY AREA

The study feature is a mountain called Jabal Arkenu (ring
complex), which is an integral part of Jabal Al Awaynat area,
SE Libya. Generally, the area of Jabal Al Awaynat extends
over two countries; the southeastern part of Libya and the
southwestern part of Egypt (Fig.1). Jabal Arkenu (ring complex)
is situated between Latitudes 22° 14' 00" & 22° 21' 00" N and
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Longitudes 24° 38' 00"& 24° 48' 30" E. Jabal Arkenu covers an
area of about 270 km? with a width of about 21km from east to
west and a length of about 16 km from north to south. It is
surrounded by Jabal Al Bahri and Jabal Babein in the north,
Jabal Al Awaynat in the south. It takes an oval shape and seems
to be a flaming ring when seen from space (Fig.1).

24O WE

Figure. 1. a) General location of the study area and a satellite image showing Jabal Al Awaynat, Jabal Arkeun, Jabal Al Bahir
and Jabal Babein; b) Satellite image of Jabal Arkenu Ring Complex.

3. GEOLOGY AND GEOMORPHOLOGY OF
THE STUDY AREA

The mountain under study is composed of undifferentiated
Precambrian rocks that are unconformably overlain by the
Palaeozoic and Mesozoic sediments and invaded by igneous
rocks, ring complexes, tertiary volcanic and quaternary deposits
that cover extensive parts of the area PIfl, These rocks have
been subjected to intense deformation, that resulted in folding,
faulting and foliation as well as extensive lineations. Foliations
and lineations have a northeast direction with a sub-vertical
dipping. The trending axes of folds are in NE -SE and NW-SE

directions, while most faults are of the strike-slip type and they
have NE - SW, NW - SE, E -W and N - S directions €. In
addition, the most distinguished geological features of Jabal Al
Awaynat area are the ring complexes of the Cenozoic age.
These ring complexes comprise Jabal Babein, Jabal Bahari, NE
of Jabal Al Awaynat, and Jabal Arkenu, which is the area of
interest. Jabal Arkenu ring complex is a massif in the south-
eastern corner of Libya. It borders the Kufrah Basin at its south-
eastern edge. Jabal Arkenu can be classified into two units; the
first unit contains the different kinds of Precambrian basement
rocks overlain by Palaeozoic sediments; (Cambrian sediments)
that are present at the flanks of Jabal Arkenu and separated by
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an erosional surface. The second unit includes ring complexes,
and both units have the same height [Il7]. Jabal Arkenu ring
complexes illustrate repeated igneous events that are overlapped
with each other with a shift in the centers towards nearly the
southwest [ (Fig.2-a).

According to Flinn, [ The ring complexes were formed almost
at the surface by the emplacement of a highly Feldspathic
magma. On the economic level, there are some possibilities that
iron-quartz veins in the north and east of Jabal Arkeun contain
sources of both gold and silver. [,

Geomorphologically, Jabal Arkenu is a ring mountainous area
that is composed of phonolite, syenite, nepheline syenite and
granite. It is characterized by a belt of longitudinal sand dunes
(Seif Arkenu, and Seif Al Awaynat) stretching in the northeast-
southwest direction. Besides that, the study area is dissected by
two wadies (Wadi Al Debban and Wadi Caldera) running in E-
W and N-NW directions. The highest elevation of Jabal Arkenu
based on the Alos Palsar Satellite produced by the Alaska
Satellite Facility ['9 is 1384 m (Fig.2-b). Moreover, it is
surrounded by flat or gently undulating plains that lay mostly
below 600 m. These plains are composed of sand or gravelly
sand and they exist beside the Sief dunes or as separate areas
distributed all over the area. At the base of Jabal Arkenu and
several kilometres away from the mountain margin, the outwash
fans occur. They are mainly composed of boulders, gravel and
sand whose size becomes smaller far away from the base of the
mountains (61,

2430 28 af 3u
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Figure. 2. a) Geological map of Jabal Arkenu, modified by
authors. b) Elevation map of the study area.

4. MATERIALS AND METHODS

This work was done by using digital elevation models with a
spatial resolution equal to 12.5 meters from open-source
satellite data ALOS PALSAR produced by the Alaska Satellite
Facility (ASF) on (https://search.asf.alaska.edu/#/)12°. A virtual

simulation of sunlight and shadows was made on Jabal Arkenu
via an environment tool in ArcMap 10.5. Considering that Jabal
Arkenu is an uninhabited area with a high altitude, well-exposed
rocks, and no vegetation cover or natural obstacles, the ideal
height angle of light for simulating sunshine in the Arc Map is
45 degrees.

In addition, PCl Geomatica 2016 was used for extracting the
linear features using the logarithm, and finally, direction
analysis by using RockWorks16.

5. DATA PROCESSING AND LINEAMENT
EXTRACTED

The process of extracting the linear features was carried out in
three stages by using digital elevation models and the effect of
shadow on the area. In the first stage, eight separated images
were produced in eight azimuth directions of light, which
represents the light within the ArcMap10.5 program. The eight
distinct azimuth orientations that were used to create eight
images are (0, 45, 90, 135, 180, 225, 270 and 315); (Fig.3, 4 and
5).

Figure. 3. lllustrates the various illumination directions and
the height angle of sunlight for producing shadows on the
area.

Figure. 4. Shows the first four shaded relief images derived

from simulating the sunlight in four azimuth directions (0,

45,90, & 135); the yellow arrows represent the direction of
applied light on the DEM.
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Figure.5. Shows the second four shaded relief images
derived from simulating the sunlight in four azimuth
directions (180, 225, 270, & 315); the yellow arrows
represent the direction of applied light on the DEM.

The second stage is to merge the eight images into two shaded
relief images, each with several azimuth orientations. The first
merged shaded relief image was named Shadows Arkeun
Merging 1 (SAM-1) including (0, 45, 90, 135) as azimuth
orientations, and the second merged shaded relief image was
named Shadows Arkeun Merging (SAM-2) with (180, 225, 270,
& 315) as azimuth orientations (Fig. 6).

Figure. 6. Represents the two shaded relief images (SAM-1
and SAM-2) that were created by combining the first four
shaded relief images for (SAM-1), and the second four
shaded relief images for (SAM-2).

In the third stage, when extracting the automatic linear features
in both images (SAM-1 & SAM-2) for the purpose of study and
comparison, a PCl Geomatica program was used. (Fig.7).
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Fig.7 Two lineament maps of shaded relief images

by PCI Geomatica.

Figure.7. Shows two generated lineament maps of shaded
relief images by PCI Geomatica.

6. GEOSPATIAL ANALYSIS

Length of lineaments

The lengths of lineaments in the generated maps range from 0 to
about 6000m long, and they have been classified into three
categories: very short (0 to 2000m) short (2000 to 4088m) and
extensive (4088 to 6000m). A total of 600 lineaments from the
SAM-1 and SAM-2 have been selected to find an agreement
between the number of lineaments' frequency and their length in
both maps. As a result, in both maps, most of the areas are
mainly controlled by lines less than 1100 meters (Fig.8).

However, the most extended length of the lineaments occurs on
the flanks of Jabal Arkenu and in the central part (Fig.9). It is
possible that, in addition to the variation in the existing rocks
which are dominated by distinct granite rocks that have limited
faults displacement, the research area has been affected by a
displacement motion.
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Table 1: Statistics of total automatic extracted lineament. = = s I
SAM-1 SAM-2 §
Count 603 615
Max 4505m 4544m 5
§
Min 375m 375m
Sum 424Km 434Km - L :
Mean 0.703 0.707 S
Standard Deviation|  0.37694 0.37916 SAM-1 0 2 44 Sxomeon S
Frequency Distribution
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Frequency Distribution Figure.9. Shows the length maps lineament of SAM-1 and
SAM-2.
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Figure. 8. Two frequency distributions of automatic
extraction lineaments.

The lineament density analysis which is also known as
lineament-frequency can be defined as the frequency of the
lineaments per unit area 4. According to 2 and [,
lineaments represent the total length of lineaments in a unit area
divided by the total area. The average lineament density in Jabal
Arkenu in general is 1.5 in total area. However, the lineament
density in the study feature was classified into four categories;
low (0 — 0.9), moderate (0.9 — 1.9), high (1.9 — 2.9), and very
high (2.9-3.8) (Fig.10).

The central part of Jabal Arkenu is dominated by high to very
high lineament density, while the greater part of the study area
is characterized by medium to low lineament density.
Interestingly, the high-intensity lineament is compatible with
higher altitudes (see Fig.2).
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Figure.10. lllustrates the density maps lineaments for SAM-
1 and SAM-2.

Lineament intersection

Lineament intersection is a plan value frequency of intersections
that occur in a unit cell. The intersection map is used to
approximate the regions of different linear directions [*4l. The
intersection maps of SAM 1 and SAM 2 show that the
generated lineaments are generally parallel to each other (Fig.
11-a). The point intersection map was created to locate
intersections of lineament that cover the entire study area
(Fig.11-b). From overlapping the SAM-1 and SAM-2, it can be
seen that most of the lines on both maps are matching with
slight differences in directions.
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Figure.11 a) Intersection map of SAM-1 and SAM-2
b) Point Intersection map
Orientation of the lineaments

The lineaments direction is one of the methods for studying the
linear feature. The dominant direction of the analyzed
lineaments on both maps is in a northeast direction, and they are
concentrated in the north and south parts of the area. Whereas
the least dominant direction is the northwest which is
concentrated in the middle Jabal Arkenu (fig. 12).
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Figure.12 Rose Diagram a,b and c of the lineaments in the
study area showing dominant trends of NE-SW direction

Lineament analysis

The concordance is shown in terms of number, length, and
density Lineament in two maps (SAM-1 and SAM-2) (fig. 9,
and 10). This reflects the compatibility of the terrain on both
maps and the absence of large cliffs which could affect the
appearance of lineament. Moreover, the lineament features
surround parallel to the entire Jabal Arkenu in the form of a ring
in a northeast direction.

According to [3 and [1€], the high-value of lineament density
zone contains the majority of faults and major weak zones,
irrespective of the types of faults. Accordingly, in the study
area, the entire region is characterized by medium density
1.5km?, while the flanks, where there are both Cambrian
sandstone on the west and lower Eocene granite syenite on the
east, is high density. Therefore, the lineament density statistics
indicate that there are weak zones with a strong fracturing
effect.

From the visual comparison, the intersection lineament map
(fig. 11 a and b) shows an absence of clear intersections and the
presence of a high density of parallel lineament whereas the
density is concentrated in the edges (fig. 10), in the northeast
direction of Jabal Arkenu.

According to 61, most faults are strike-slip faults, which
explains the lack of visible intersections or significant overlaps.
It moreover shows that there is not much compression or
reverse fault productivity.

By comparing the structural relationship and the existing
lithology, some linear features exist as a boundary between

Nepheline syenite with Cambrian Sandstone and Phonolite with
Syenite granite. However, some linear features crossed different
lithology toward the E-W direction (Fig.13) and they are
concentrated in the Precambrian rocks. Therefore, it is possible
that these areas of high lineament density are concentrated fault
Zones.

For validation of the extracted lineaments, the Geological map
of Jabal Arkenu that was published by the Industrial Research
Centre (IRC) of Libya is visually superimposed with the point
density intersection map (Fig. 13). Many faults in the published
geological map (Fig.2) have been identified on the flanks and in
the surrounding area of study, which are in line with the results
of the lineament extraction using (ASF) DEM used in this
study.

24°38°07E 24°41°30"E 24°4507E
3 3 .
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Figure.13 Illustrates the density map of point intersection
between SAM-1 and SAM-2.

7. CONCLUSIONS

Jabal Arkenu is an area of widespread fractures that are mostly
in parallel directions in the northeast, which makes them
difficult to discriminate with local faults. in addition, the area is
rich in strike-slip faults with low displacement, which are
concentrated in the flanks and some areas in the middle. Finally,
the area is less impacted by weathering and erosion, due to the
young age of the ring granite intrusions that control the entire
structure of the area.

8. RECOMMENDATION

This research is based on automatic extraction of the linear
features. It is possible that this topic of study needs a manual
extraction to be carried out with another sensor and compared to
reclassify all the structure features on Jabal Arkenu.
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Abstract

Earthworms play an important role in metal pollution monitoring and are widely recognized in terrestrial ecosystems. In the
present study, adult Eisenia fetida (Saving) were exposed to soils contaminated with the metal lead and the fungicide
Remiltine combination at a sub-lethal concentration (50+500 ppm) for ten weeks to evaluate the worm body growth after
28, 49 and 70 days of exposure, the reproductive parameters (cocoon production and the juvenile number per cocoon) were
after 49 and 70 days of exposure. Results showed that the mean values of the worm's body weight exposed to the lead-
Remiltine mixture over 70 days estimate a significant difference as compared to the control site (F=6.06 P<0.05) as the
control worms reported higher weights. Furthermore, the t-test revealed a significantly higher juvenile number in the
control compared to the treated worms (F=13.43 P<0.05). However, at the end of the experiment of 70 days, no significant
difference was reported in cocoon production (F = 0.06 P>0.05).

Keywords: eisenia fetida, artificial soil, lead, remiltine, growth and annelida.

1. INTRODUCTION

Pesticides are no longer subject to any further evaluation by the
national agencies that authorized their use. Yet in cultivated

Intensification of agricultural practices and especially the use of
pesticides and metals often result in a loss of biodiversity. The
present study focuses on earthworms because they represent a
large fraction of soil-living biomass in many temperate
ecosystems and play an important role in soil, functioning as
ecosystem engineers2. They influence organic matter dynamics,
soil structure, and microbial community345. They actively
participate in soil aeration, water infiltration and the mixture of
soil horizons, representing an important source of food for many
other organisms like birds®$. Earthworms have sometimes been
used as bioindicators for soil quality and the environmental
impacts of cropping systems and pollutants”8. Many studies for
growth, mortality and/or reproduction of Eisenia fetida are
currently used to assess the effects of pesticides under
laboratory conditions before marketing authorization®10.1,

*Correspondence:

Abeer H. Amer
abeer.amer@uob.edu.ly

fields, non-target organisms, such as earthworms are exposed to
frequent and different insecticides, fungicides and herbicide
applications and because of the major role they play in soil
functioning, the effects of pesticides on these soil organisms
should be investigated further. Most published ecotoxicological
research on earthworms has targeted metals'? while the results
of insecticides have been much less studied. To date, almost 400
materials of plant protection merchandise, additionally referred
to as pesticides, are authorized in Europe and are inclusive of
natural compounds and metals. In medical literature, maximum
studies on the effects of insecticides on earthworms were
carried out in the 1980s. Some more recently, however, focus
on compounds that are now not authorized in Europe. This is
the case with many studies on carbofuran®®14, benomyl516.7,
carbaryl*®1?, dieldrin and n-dichlorodiphenyltrichloroethane®.
Recently, reporters confirmed that ‘older pesticides had more
inhibitory results on earthworms than the more modern ones’
and reported that ‘newer pesticides are commonly less toxic to
non-target organisms (e.g. earthworms) due to their
exceptionally better selectiveness®® 2L, Others reported that the
mixture of pesticide-heavy metals causes greater effects on
endpoints such as growth and reproduction of earthworms E.
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fetida than the individual pesticides or metals alone.
Consequently, it should be very important to evaluate pesticide-
heavy metal mixtures on soil animals before their use even if
they seem to be safe?>23, The objective of this study was to
assess the effects of the heavy metal lead and the fungicide
Remiltine on the adult growth and developmental stages of
cocoons and juveniles of the earthworm Eisenia fetida as a
model species.

2. MATERIALS AND METHODS:

European strain E. fetida was previously brought from the
Czech Republic and reared in the zoology lab of the Faculty of
Science, University of Benghazi, for several years since then. E.
fetida was chosen for this study because of its reproductive
potential as compared to the local species. Mature E. fetida were
retained in a glass aquarium on a culture media as defined by
the Organization for Economic Cooperation and Development!!
at room temperature of 20 + 2°C. Food comprised of a synthetic
soil was mixed with barley grains powder as a food supplement
every seven days throughout the rearing period. Humidity
settings of the soil were started at around 60% water-holding
capacity. The humidity, then, was maintained by regularly
sprinkling water on the soil. Mycological growing was detached
when detected on the surface of the soil. Rearing soil was
renewed every two months until the worms required for
research were at a stable weight of 7 to 9 g/worm. Adult worms
were exposed to the artificial soil that was contaminated with
one concentration of lead + Remilitine (50 + 500 ppm). The
artificial soil used OECD consisting of 70% quartz sand, 20%
kaolin clay, 10% sphagnum peat and calcium carbonate to
adjust the pH to (5-6.5). A weight of 250 grams of soil was
transferred into glass containers (12 cm W, 15 cm L, 20 cm H)
with 100 mL of each of the lead+ Remilitine mixture. Each
treatment was replicated three times and the control treatment
with three replicates was set using plain water. Ten adult E.
fetida were transferred into each test container after their initial
body weight as a whole replicate was taken. The used dosages
were designated on the bases of a primary trial test with the aim
of finding prolonged effects rather than acute direct mortality.
The extra body weight of E. fetida was again taken after 28, 49
and 70 days post-treatment. The factors measured in this
research were: change in body weight, cocoon creation by E.
fetida after 28 and 70 days post-treatment, and the number of
youths produced from the cocoon after seventy days post-
treatment. All data were subjected to SPSS, whereas a T-test
was used for the mean differences.

3. RESULTS:
The change in body weight:

The mean values of body weight of worms exposed to the lead-
Remiltine mixture (50+500 ppm) over 10 weeks revealed
significant differences in body weight between the lead-
Remiltine treated and control (F=6.06 P<0.05). Furthermore,
there is a significant difference in the worm's body weight as
pass (F=10.75 P<0.05). The mean + S.D of the body weight
revealed an increase in worms' weights over a long time, thus
the mean + S.D was 8.269 + 0.40 8.13g + 0.76 8.80g + 0.65 and
9.90g + 0.81 for the lead-Remiltine treated compared to 8.669
+ 0.73 8.56g *+ 0.32 9.80g + 0.60 and 10.93g + 1.10 for the
control at zero, 28 days, 49 and 70 days (Fig. 1).
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Fig. 1. The mean £ S.D. of the worms' body weight in grams
in control and lead-Remiltine treatments (50 + 500 ppm).
*Significantly different from controls at p<0.05, ** p<0.01.

Cocoon production:

The results showed a significant difference (F=10.32 P<0.05)
after the first part of the experiment, the 28-day period, as the
mean + SD of cocoon produced by control worms was 37.00 +
2.00 compared to 45.33 + 18.71 of lead-Remilitine treated
worms. On the other hand, at the end of the experiment after the
cocoons were treated for 70 days, no significant difference was
reported (F= 0.06 P>0.05) the mean + SD of cocoons was
114.67 + 15.88 for control compared to 128.00 + 20.07 for lead
+ Remilitine treated which could be due to adaptability as
shown in (fig. 2).
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Fig. 2. The mean £S.D. of the number of cocoons per worms
in control and lead-Remiltine treated (50 + 500 ppm) soils,
after 28 and 70 days' post-treatment. *Significantly
different from controls at p<0.05.

Juvenile number:

The juvenile number produced by cocoons of the control worms
and lead-Remilitine treated worms were further counted. The
mean = S.D of these juveniles is presented in (Fig. 3). The t-test
revealed a high significant difference in juvenile numbers
between treatments (F=13.43 P<0.01). The mean + S.D of these
mean + S.D were 94.00 + 35.53 for control juveniles and 84.00
+ 2.64 for lead-Remilitine at 70 days post-treatment.
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Fig. 3. The mean £S.D. of number of juveniles per worms in
control and lead- Remiltine treated 50 + 500 ppm) soils. **
Significantly different from controls at p < 0.01.

4. DISCUSSION:

Soil contamination is considered a global issue and an effort has
been made to compare, and reduce pollution from the
environment by chemical analyses. However, these are
expensive and do not give a good picture of the toxicity of
pollutants, showing approximately the toxicity of pollutants.
These days, many scientists encourage using biota for assessing
chemical compounds' availability in soil. The principal sorts of
contaminants are especially pesticides and heavy metals in
particular in agriculture, which arise as a single chemical in
addition to in combinations. The growth in soil pollution levels
in particular via heavy metals and pesticides has endangered
human existence. Therefore, efforts had been made to reveal,
reduce and get rid of pollution from soil. To obtain this
objective, the present results clearly demonstrated that the lead
nitrate mixed with the fungicide Remilitine in the soil had a
moderating effect at sub-lethal concentration on the growth of
Eisenia fetida. Some studies have been carried out on the effects
of metals on the growth of earthworms, the results of which are
comparable to those reported here. Scientists tested the effect of
Cd, Cu, Pb, Ni and Zn on the growth of Eisenia fetida in
laboratory cultures?*. They concluded that cadmium was the
most toxic metal, with significant decreases in growth at 50
pa/kg in dry soil. The lowest concentrations of other metals that
have significantly retarded growth were 100 pg/kg for Cu and
2000 pg/kg for Zn, both as nitrate. Other researchers estimated
an EC50 value for the effect of cadmium on the growth of
Eisenia andrei of 96 ug/kg dry soil; the EC50 for copper was
greater than 100 pg/kg®. The EC50 values that we found for the
single metals are thus similar to data in the literature. Similar
decreases in body weight of earthworm Pheretima guillelmi at
high concentrations of lead in soil has been recorded by recent
investigators?®. Studies reported that the weight of the
earthworms was a more sensitive index compared to the
mortality indicating toxic effects of acetochlor and
methamidophos?’. Weight loss has also been reported for
Organochlorine pesticide intoxication?82%30 and for the effects
of fungicides and herbicides in Eisenia fetida and Lumbricus
terrestris®®3l, Researchers confirmed that sulfate significantly
reduced the weight of juvenile Aporrectodea trapezoides within
5 weeks when applied to soil fenamiphos and cocoon and
hatchling production32 viability of the worms produced?8:33:34.35
and their sexual maturation®. Cocoon production was found to
be the most sensitive parameter for paraquat fentin, benomyl,

phenmedipham, carbaryl, copper chloride, dieldrin®: while
cocoon hatchability was the most sensitive for
pentachlorophenol, parathion and carbendazim, copper
chloride®¥”. The numbers of juveniles per cocoon can be
regarded as sensitive parameters to evaluate the toxicity of
acetochlor on earthworms as reported by%32 and have also
found that cocoon production in Aporrectodea trapezoides was
inhibited by endosulfan and fenamiphos at normal application
rates and methiocarb at 10x normal rate. The results of
earthworm ecotoxicological tests may be confounded with
different properties of soils such as organic matter, water
holding capacity, pH, cation exchange capacity, carbon/nitrogen
ratio, and clay content and its interaction with chemical
substances and different species of earthworm chosen as test
species®®0. A more recent study revealed that the survival of
juvenile Eisenia fetida is more sensitive to copper-Remilitine
contaminated soils than that of the mature worms*. This is in
agreement with our current results, where the interaction of
chromium-Remilitine mixture is antagonistic, whereas the
toxicity of Remilitine alone is more severe on the body weight
than chromium-Remilitine mixture*2,

5. CONCLUSIONS:

The mixture of lead-fungicide causes greater effects on the
growth and reproduction of the earthworms E. fetida than the
individual fungicide or lead. Consequently, it should be very
important to evaluate pesticide heavy metal mixture on soil
animals before their use even when the pesticide alone seems to
be safe. In addition, the greater sensitivity of juvenile worms
indicates the importance of considering effects on different life
stages which requires conducting a risk assessment of the
effects of pollutants in soils.
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Abstract

A striking illustration of the shortcomings of the simple fluid description appeared in the dispersion relation obtained in the
presence of thermal effects. In this work, it is shown that the substitution of the fluid description with the tools of the
kinetic theory leads to solving these limitations. The distribution function f a is linearized and the Vlasov—Poisson kinetic
system is described. The three terms that control the evolution of the perturbed distribution function and their physical
effects are discussed.

Keywords: dispersion, perturbation, damping, instabilities.

1. INTRODUCTION 2. LINEARIZED KINETIC THEORY

In the framework of the fluid theory, the relation has been
established that the properties of the various waves propagating
in the plasma have been obtained by solving Maxwell's
equations in which the anisotropic, time and space dispersive
relation between the current and the electromagnetic field has
been injected. However, for the problem at hand, this approach
has limitations; some of them have been encountered in the
fluid theory 2 | For instance, the individuality of particles is
not taken into account, which has the consequence that the
plasma fluid can exchange energy with the wave only if a
resonance relation such as w=k ~-v ~_(th,a) is verified. The
v_(th,) a, is an averaged velocity for the species a. The given
relation clearly does not allow the selection of a class of
particles with a given velocity. Realistically, however, we
expect that something will happen for particles having velocity
v~ such as w=k ~v ~, regardless of the details of the distribution
function f_a. Another striking illustration of the shortcomings
of the simple fluid description appeared in the dispersion
relation obtained in the presence of thermal effects. In this
work, we will show that the substitution of the fluid description
with the tools of the Kinetic theory leads to curing these
limitations 341 | In Section 2, the distribution function f a is
linearized and the Vlasov—Poisson kinetic system is described.
The three terms that control the evolution of the perturbed
distribution function and their physical effects are discussed. In
Section 3, it is possible to construct a hierarchy of
approximations to answer and learn many interesting physics in
the process; the technique of the initial value problem is
outlined. Finally, in Section 4, the dielectric function is
calculated using the Landau contour to deal with the Langmuir
waves.

*Correspondence: Awad. S. Alhasi
Alhasiawad@gmail.com

Formally, what we are embarking on is an attempt to set up a
mean-field theory, separating slow (large-scale) and fast (small-
scale) parts of the distribution function, [“I:

fr,v,t) = f(er,v,et) + f(r,v,t) 1)

Where € is some small parameter characterizing the scale
separation between fast and slow variation (note that this
separation need not be the same for spatial and time scales. For
simplicity, the spatial dependence of the equilibrium
distribution will be dropped altogether and considered
homogeneous systems:

fo=f(rvt) 2

Which also means Eo (there is no equilibrium electric field).
Equivalently, all our considerations are restricted to scales much
smaller than the characteristic system size. This equilibrium
distribution can be defined as the average of the exact
distribution over the volume of space that we are considering
and over time scales intermediate between the fast and the slow
ones:

1 t+At/2 d3
fow.©) =(frv,0) == "\ dt‘f7r frut) (3)
Where 07!« At < teq where t., represents the

equilibrium time scale. In the collisionless limit, the kinetic
equation for a neutral gas:

Yer 5 -Vfu=0 @)
Simply describes particles with some initial distribution
individualistically flying in straight lines along their initial
directions of travel. In contrast, for a plasma, even the
collisionless kinetics (and, indeed, especially the collisionless—
or weakly collisional— kinetics) is interesting and nontrivial
because the particles, via the average properties of their
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distribution—charge densities and currents,—collectively
modify E and B, which then act on individual particles and thus
modify f,, etc. Bl. Thus, we shall henceforth consider a
simplified kinetic system, called the Vlasov— Poisson system:

_t+17 V)fa—:la(v)(p) Vyfa=0 (5)
_VZ(P = 4”2a‘1afd3v fa (6)

Formally, considering collisionless plasma would appear to be
legitimate as long as the collision frequency is small compared
to the characteristic frequencies of any other evolution that
might be going on. It is convenient to work in Fourier space:

o(r,t) = T ek @, () f@r,v,t) = fo(v,t) +

Tie® Fi(v,t) ()
Then the Poisson Eq. (6) becomes
P = :_1: Yala f dzvfka (8)

The Vlasov Eq. (5) can be written for k = 0 (i.e., the spatial
average of the equation) as;

o
at

9f k=0
at

©)

Where we can replace ¢_, = ¢ because ¢(r,t) is a real
field. Averaging over time according to Eq. (3) eliminates fast
variation and gives

—_4a ik - 2k
== Xk -k k-0

9fo

o=~ L S o ik- T8
The right-hand side of Eq.(10) describes the slow evolution of
the equilibrium (mean) distribution due to the effect of
fluctuations. In practice, the main question is often how the
equilibrium evolves and so we need a closed equation for the
evolution of f,. This should be obtainable at least in principle
because the fluctuating fields appearing in the right-hand side of
Eq.(10) themselves depend on f,. Indeed, writing the Vlasov
equation Eq. (5) for the k # 0 modes, we find the following
evolution equation for the fluctuations,[4]:

(10)

Lerik-vfi=L0 k- Lty g, ik Lk )
The three terms that control the evolution of the perturbed
distribution function in Eq.(11) represent the three physical
effects that we shall focus on in this work. The second term on
the left-hand side describes the free streaming motion of
particles. It gives rise to the phenomenon of phase mixing and
in its interplay with plasma waves, leading to Landau damping
and kinetic instabilities. The first term on the right-hand side
contains the interaction of the electric-field perturbations
(waves) with the equilibrium particle distribution. The second
term on the right-hand side captures the nonlinear interactions
between the fluctuating fields and the perturbed distribution—it
is negligible only when fluctuation amplitudes are small enough
(which, they rarely are) and is responsible for plasma turbulence
and other nonlinear phenomena 6. The programme for
determining the slow evolution of the equilibrium is “simple”:
solve Eq.(11) together with Eq.(8), calculate the correlation

function of the fluctuations, {(¢; f;), as a functional of f;, and
use it to close Eq.(10); then proceed to solve the latter.
Obviously, this is impossible to do in most cases. However, it is
possible to construct a hierarchy of approximations to the
answer and learn many interesting physics in the process 471,

3. HIERARCHY OF APPROXIMATIONS
3.1 Linear Theory Waves

Consider first infinitesimal perturbations of the equilibrium. All
nonlinear terms can then be ignored, Eq. (10) turns into f, =
const and Eq.(11) becomes;

9o
dv

It ik-fi=Lo,ik- (12)
Eqg. (12) is the linearized kinetic equation. Solving this together
with Eq. (8) allows one to find oscillating and growing or
decaying perturbations of a particular equilibrium f,. The
theory for doing this is very well developed and contains some
of the core ideas that give plasma physics its intellectual shape.
Physically, the linear solutions will describe what happens over

the short term, that is on times ¢ such that

0™l KAt Ltoq Or ty (13)

where w is the characteristic frequency of the perturbations, t.q
is the time after which the equilibrium starts getting modified by
the perturbations via Eq. (10) (which depends on the amplitude
to which they can grow; if perturbations do grow, i.e., the
equilibrium is unstable, they can modify the equilibrium by this
mechanism so as to render it stable), and t,,; is the time at which
perturbation amplitudes become large enough for nonlinear
interactions between individual modes to matter (the second
term on the right-hand side of Eq.(11); if perturbations grow,
they can saturate by this mechanism), (81,

We are concerned with the linearized Vlasov—Poisson system,
Eq.(12) and Eq. (8):

fk , 7 o2 . of

£+1k-vfk=%(pklk-£ (14)
4 -,

Pr = ,‘_12I Ya qafdsvfka (15)

For compactness of notation, we have dropped both the species
index a and the wave number k in the subscripts. We will
discover that electrostatic perturbations in a plasma described
by Eq. (14) and Eq.(15) oscillate can pass their energy to
particles (damp) or even grow, sucking energy from the
particles. We will also discover that it is useful to comprehend
some complex analyses.

3.2. Initial-Value Problem

We shall follow Landau’s original paper [ & in considering an
initial-value problem—because, as we will see, perturbations
can be damped or grow, so it is not appropriate to think of them
over t € (—oo,+00). So we look for f(v,t) satisfying Eq.(14)
with the initial condition:

fut=0) =g (16)

It is, therefore, appropriate to use the Laplace transform to solve
Eq. (14):

Lfp) = [, ePF(b) a7
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It is a mathematical certainty that if there exists a real number
o > 0 such that

[F®| <e t > (18)

Then the integral Eq. (17) exists (i.e., is finite) for all values of
p such that Rep > a. The inverse Laplace transform, giving
us back our distribution function as a function of time, is:

fo = dpe”'L f(p)

2mi
Where the integral in the complex plane is along a straight line
parallel to the imaginary axis and intersecting the real axis at
Re p = o, see (Fig.1a). Since we expect to be able to recover
our desired time-dependent function f(v,t) from its Laplace
transform, it is worth knowing the latter. To find it, we Laplace
transform Eq. (14):

ico+o (19)

—ico+o

[ ate X o [enif]7 +p [ dte M F > —g + piF

= —ik- oL + il Lok 2L (20)
Rewriting Eq. (20) we find the following expression:
= i rok -2
Lf(p) (p+ kv) ( mL(pk v + g) (21)
Spa - C
X
X
! X
i ]
1 T ]
______ L_______} - I.-------}
| Rip ' R(p)
- p) !
:
X) (@) (b)

Figure (1): Layout of the complex-p plane: (a) Original
contour. (b) Deformation of the integration contour
following Landau’s method. The poles are denoted by
crosses. f(p), is analytic forRe p > 6. At Rep < o, f(p)
may have singularities (poles).

The Laplace transform of the potential, Lo(p), itself depends
on f(p) by Eqg. (14):

Lo@p) = [ dteP'p(t) = 17 Yoo [ d0LFo(p)
_4n 1
e Yala f d®v (p+ikD)

This is an algebraic equation for Lo(p) . Collecting terms, we
get

- Qg 7. 9fa
(iZrco@k Zo+g,) (22

411'q,,,

k-

1+ 3aisg, [ &y (pﬂk 5 a;:"] Lo() = e(p, k) Lo (P)

4’_" 3 YJa
K2 Lala f d’v (p+ik)

(23)

Where €(p, E) is called the dielectric function because it
encodes all the self-consistent charge-density perturbations that
plasma sets up in response to an electric field. This is going to
be an important function, written as:

4nqa

= Bo—r—F- Y
ePk)=1+3,i f pﬂ,m)k . (24)
Where the plasma frequency of species « is defined by:

Wpe = [Tt (25)
The solution of Eq.(23) is:

3 Ya
Lo(p) = sz(p i L da ] PV (26)
To calculate @(t), we need to inverse-Laplace-
transform L (p): similar to Eq.(19):

oo+

o) = [ dpe?* Lo(p) @7
Recall that £f(p) and, therefore, Lo(p) only exists (i.e., is
finite) forRep > o, whereas at Rep <o, it can have

singularities, i.e., poles-let us call them p;, indexed by i. If we
analytically continue Lo(p) everywhere to Re p < o except
those poles, the result must have the form:
Lo®) =Li;—-+A®) (28)
Where a; are some coefficients (residues) and A(p) is the
analytic part of the solution. The integration contour in Eq.(27)
can be shifted to Rep — —oco but with the condition that it
cannot cross the poles, as shown in Fig. (1b) (this is proven by
making a closed loop out of the old and the new contours,
joining them at +ico, and noting that this loop encloses no
poles). Then the contributions to the integral from the vertical
segments of the contour are exponentially small, the
contributions from the segments leading towards and away from
the poles cancel, and the contributions from the circles around
the poles can, by Cauchy’s formula, be expressed in terms of
the poles and residues:

o) =Y, a;ePit (29)

Thus, in the long-time limit, perturbations of the potential will
evolve « e Pit, where p;, are poles of Lo (p). In general, p; =
—iw; +v;, where w;is a real frequency (giving wavelike
behavior of perturbations), y; < 0 represents damping and y; >
0 growth of the perturbations (instability).

Note that we need not be particularly interested in what a;’s are
because, if we set up an initial perturbation with a given k and
then wait long enough, only the fastest growing or, failing
growth, the slowest-damped mode will survive, with all others
having exponentially small amplitudes. Thus, a typical outcome
of the linear theory is ¢(t) oscillating at some frequency and
growing or decaying at some unique rate. Since this is a
solution of a linear equation, the coefficient in front of the
exponential can be scaled arbitrarily and so does not matter.
Going back to Eq.(26), we realize that the poles of Lo (p) are
zeros of the dielectric function, [8] :

e(ppk)=0 = p;=pik) = —iw;(k) +yik) (30)
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To find the wave frequencies w; and the damping/growth [ d3v 1 3. % =
rates y;, we must solve this equation, which is called the plasma (1”;“‘"7) s ov
dispersion relation. fdvzmka—vzfdvxfdvyfo(vx, vy, 0,}
4. CALCULATING THE DIELECTRIC 1 a , o F (v,)
- =fdv,——k—F,) = —i dv,—= 31
FUNCTION (Landau Prescription): I e, ¥ 3, T (V2) Lo vz=ip/k <D

Thus in order to be able to solve e(p, k) = 0, we must learn

how to calculate e(p,k) for any given p andk. The
function Lo(p) given by Eqg. (26), must be analytically
continued to the entire complex plane from the area where its
analyticity was guaranteed (Re p > o), [4]. In order to do it, we
must learn how to calculate the velocity integral in Eq. (24)—if
we want e(p, ﬁ) and, therefore, its zeros p;—and also how to
calculate the similar integral in Eq.(26) containing g,. First of
all, let us turn these integrals into a 1D form. Given k, we can
always choose the z-axis to be along k - ko= ikv,. Thus

I(v.)

A ..'1'}
I XEI

_?__lﬁg _._-I.._

3(v2)

Assuming, reasonably, that F'(v,) is a nice (analytic) function
everywhere, we conclude that the integrand in Eq. (31) has one
pole, v, = ip/k. When Rep > ¢ > 0, this pole is harmless
because, in the complex plane associated with the v, variable, it
lies above the integration contour, which is the real axis, v, €
(—o0, +00). We can think of analytically continuing the above
integral to Rep < o as moving the pole v, = ip/k down,
towards and below the real axis. As long as Re p > 0, this can
be done with impunity, in the sense that the pole stays above the
integration contour, and so the analytic continuation is simply
the same integral Eq.(31), still along the real axis.

R(v,)

CLo R(v-) o R(v,)
|
a) Re(p) >0 b) Re(p) =0 c) Re(p) < 0

Figure (2): The Landau prescription for the contour of integration in Eq.(31).

However, if the pole moves so far down that Rep =0
or Re p < 0, we must deform the contour of integration in such
a way as to keep the pole always above it, as shown in Fig. (2).
This is called the Landau prescription and the contour thus
deformed is called the Landau contour, C;. Let us prove that
this is indeed an analytic continuation, i.e., that the integral Eq.
(31) adjusted to be along C;, is an analytic function for all

values of p. Let us cut the Landau contour at v, = +R and
close it in the upper half-plane with a semicircle Cg of radius
R > o/k see, Fig. (.3). Then, with integration running along
the truncated C, and counterclockwise along Cg, we get, by
Cauchy’s formula, [*9 ;

P
L

k

Figure (3):. Proof of Landau’s prescription, see Eq. (32).
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F'(vy)
v,—ip/k

F'(v,)
Jodv,—>

L v,—ip/k + fCRdvz

=2mi F'(ip/k) (32)
Since analyticity is guaranteed for Re p > o, the integral along
Cg is analytic. The righthand side is also analytic, by
assumption. Therefore, the integral along C;, is analytic— this is
the integral along the Landau contour if we take R — co. With

the Landau prescription, our integral is calculated as follows:

chd ZT’(_UZP) =
2Tk
f_+;° dv, 1;’1(_1;%)’ Rep>0
P dv, vi(;;’/)k +inF'(ip/k), Rep=0 (33)
f_:o dv, vji(;;’/)k + i21r:7—"(ip/k)}, Rep<0

Where the integrals are again over the real axis and the
imaginary bits come from the contour making a half
(when Re p = 0) or a full (when Rep < 0) circle around the
pole. In the case of Re p = 0, or ip = w, the integral along the
real axis is formally divergent and so we take its principal value,
defined as

+o0 Flv) _ . 2 e F'(v,)
P dv, i lim,_, {f_koo dv, T
+oo F'(v,)
o7 dv, 222 (34)

The difference between Eq.(34) and the usual Lévesque
definition of an integral is that the latter would be:

+00 F' (vg) . 2 F'(vz)
- dv, uz—:)/k - {hmfﬁ" I dvlﬁ +
. +00 F'(v,)
lime, o Jo ., v, — /k} (35)

And this, with, in general, €; # €,, diverges logarithmically,
whereas in Eq.(34), the divergences neatly cancel.

The Re p = 0 case in Eq. (33):
F'(v,)
Je -

dv, e =
Which tends to be of most use in analytical theory, is a
particular instance of Plemelj’s formula: for a real ¢ and a well-
behaved function f (no poles on or near the real axis)

fx) Ji€3)

F'(vy)
Zv,~w/k

P dv +inF (w/k) (36)

L

. +00 +oco .
lime,.o[_ dx vl [, dx g Timf(©) (37)
Also sometimes written as
i 1 i
lim_ i P pare timd(x — Q) (38)

Finally, armed with Landau’s prescription, we are ready to
calculate. The dielectric function Eq. (24) becomes

Fa(vy)
z Uz_ip/k

And, analogously, our Laplace-transformed solution Eq. (26)
becomes

Lo(p) =

wly 1
k% n2” Cy

eE@K)=1+3, (39)

4mi

epn 2 da

Ga(vz)

oy

(40)

Where G,(v,) = [ duy [ dvyge vy, vy, ;)
4.1. Solving the Dispersion Relation

The limit of slow damping and growth is a particularly
analytically solvable and physically interesting case is one in
which, forp = —iw +y, y K w andy K kv, that is the case
of the damping or growth time of the waves being longer than
either their period or the time particles take to cross them. In
this limit, the dispersion relation Eq. (30), [4, 9] is:
€(p. k) ~ e(~iw, k) + iy% e(~iw, k) =0 (41)
Setting the real part of Eq. (41) to zero gives the equation for
the real frequency:
Re e(—iw, k) =0 (42)
Setting the imaginary part of Eq. (41) to zero gives us the
damping/growth rate in terms of the real frequency:

Y = Ime(—iw, k) [% Ree(—iw,fc))]_1 (43)

Hence, we need only e(p, k) with p = —iw. Using Eq. (36), we
get

Wha 1 Fuvy)

Ree =1 — Zak_znz c Z Y —w/k (44)
2
Ime = - 3,22 2 F, (2) (45)

Let us consider two-species plasma, consisting of electrons and
a single species of ions. There will be two interesting limits:

+ “High-frequency” electron waves: @ > kv, where vy, =

J 2T, /m, is the “thermal speed” of the electrons; this limit will
give us Langmuir waves, slowly damped or growing.

* “Low-frequency” ion waves: a particularly tractable limit will
be that of “hot” electrons and “cold” ions, viz., Ve > @ >>
Uep, |, Where vy,; =/ 2T;/m; is the “thermal speed” of the
ions; this limit will give us the sound “ion-acoustic waves”,
which also can be damped or growing.

5. CONCLUSION:

Consider the Iimit% > vpp that is the phase velocity of the
waves is much greater than the typical velocity of a particle
from the “thermal bulk” of the distribution. This means that in
Eq. (44), we can expand in v, ~ vy, being small compared to
w/k (higher values of v, are cut off by the "thermal” fall-off of
the equilibrium distribution function). Note that w > kv,

Time

also implies w > kv, ; because % = & 1, this is as

the em;

long as that? is not too huge. Thus, Eq. (44) becomes:

2 2
Ree =1+ Y, 2L p [ 4y, 7! (v,) [1 +%+ (&) +

k?2 ngw w
R
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wi. [ 1 , k1
=1+ Zaﬁ n_afdvaa (v _;n_afdvz:ra(vz) -
K21 K31
2 (Z) n_afdvz UZT“(UZ) - 3 (;) n_afdvzvg Ta(vz) =
w, 3 K202,
145 14350 4. | (46)

Where we have integrated by parts everywhere and assumed
that there are no mean flows, (v,) = 0, and for the terms inside

the bracket we obtain zeros for the 1% term and the 3 rd terms
because the integrals are odd in v,. The 2" term is unity and in

2
the last term, we used: (vZ) = Utzﬂ Which is the result in the

case for a Maxwellian F, or, if F, is not a Maxwellian, can be
viewed as the definition of v, . The ion contribution to Eg.

2 .
(46) is small because %= %« 1 so that ions do not

participate in this dynamics at all. Therefore, in the lowest
order, the dispersion relation Eq. (42) becomes

w? 4me’n,
Ree:l—wpzez() =>w2=w12’e=m_ee (47)

This is the Langmuir dispersion relation or plasma oscillations.
We can do a little better if we retain the (small) k-dependent
term in Eq. (46):

2.2
3k vth,a

2 w?

w?

2
Reezl—%<1+ >:0 > W=

wpe |(1+3k223,) (48)
Uthe

T, .
Ty~ [m is the electron Debye length.
Eq. (48) is the Bohm and Gross dispersion relation, describing

an upgrade of the Langmuir oscillations to dispersive Langmuir
waves, which have a non-zero group velocity (this effect is due
to the electron pressure perturbation joining the electric field in
providing the restoring force for the waves. Note that all this is
only valid for w >» kv, . Which we now see is equivalent to
kApe < 1 This shows that the wavelength of the perturbation
is long compared to the Debye length, 1,,.

Where Ap, =

o
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Abstract

Solar cells were made from natural pigments such as the anthocyanin pigment extracted from berry juice, henna leaves and
roselle, betalain dye extracted from beets and red cabbage, and yellow curcumin dye extracted from turmeric with titanium
dioxide. The ions of some metals are used with some dyes in the formation of cell electrodes with titanium oxide and zinc
oxide. The mixture is heated to 450 °C and makes electrodes that have a higher ability to absorb natural dyes, which
increased the cell current and raised the percentage of cell efficiency. Natural red dyes (anthocyanins dye with the metals
Cd, Zn, Pb, Hg, and Cu, dye-sensitized DSSCs have cell efficiency of 1.340%, 1.326%, 1,147%, 1,369%, and 1,325%,
respectively. Betalain dyes, with the metals Zn, Hg, and Cu, dye-sensitized DSSCs have the cell efficiency of 1.369%,
1.385%, and 1.261%, respectively,) and natural yellow(curcumin dye) with the metals Zn, and Pb, dye-sensitized DSSCs
have the cell efficiency of 1.301%, and 1.384%, respectively. This worked to increase the electrical conductivity of the
electrodes. Possibly these inorganic substances act as aggregation factors for these pigments on the poles of the cell, which
increases the efficiency of the cell.

Keywords: solar cell - titanium dioxide (tio2) - natural dyes- the photovoltaic - fabrication.

Lemon- TiOz, parsley- TiOz, spinach- TiOz, hibiscus-rosa
sinensis- TiO2, pomegranate fruit- TiO2 and vegetable beetroot-

1. INTRODUCTION

Solar cells which used dye-senses photoanode, electrolyte
system, and counter electrodes were developed in recent years,
especially those which use natural dye as sensitizer dyes,
biopolymer electrolytes, green photoanode semiconductors, and
natural carbon electrodes to fabricate the dye-sensitized solar
cells (DSSCs) M. The DSSCs used photosensitizers like the
harda fruit-based natural dye with 3.52% efficiency [,
TiOz, (Cu-TiOz2), and (N-TiO2) nanoparticles were fabricated in
the eucalyptus solar cells (DSSCs) [Bl. TiO> - chlorophyll and
betalain dye were synthesized naturally (DSSC) with an
efficiency of about 0.11% [. Natural betalain dye, with
NiosZnosFe204/carbon (NZF/C), prepared solar cell with an
efficiency of 2.75% 1. Amaranthus and Henna leaves- TiO,
fabricated solar cell (61,

*Correspondence: Hamdy AB. Matter

hamdy.matter@gmail.com

TiO2 used as sensitizers, and examine the efficiency in
preparation of (DSSCs) [l. Nasturtium (Tropaeolum majus)
flower petals as sensitizers in (DSSCs) with an efficiency of
0.28% 81, Chokeberry juice dyes with silicon formed (DSSCs)
[, Malva verticillate- TiO2 and Syzygium cumini- TiO: are co-
sensitizers in DSSCs, with an efficiency n =14.80 %, and,
16.35 %, respectively [, From Crocus sativus (Saffron),
Allium cepa L (red onion), Malva sylvestris (Mallow), and
Oregano (Origanum vulgare) extract natural dyes with TiO2
used as the sensitizer to fabrication (DSSCs), and efficiency of
less than 2% (1. the 2,2'-bipyridine (bipy) increased the voltage
and circuit current of (DSSCs) fabricated using natural dyes
bixin and norbixin !4, Graphene is also used in natural DSSCs
[13], Beetroot-ZnO, Eosin y- ZnO, and yombotumtum- ZnO,
used for fabrication (DSSCs), with efficiencies 0.75%, 1.17%,
and 2.65%, respectively [4. Anthocyanins- TiO2 used for
fabrication (DSSCs), with an efficiency of 2.82 % [19],
Anthoxanthin dyes are rich in Moringa flowers which are used
for fabrication (DSSCs) 16, (beetroot-MnO2 ), (Dragon fruit-
MnOz2) and (prickly pear fruit-MnO2 ) using
PVAF/PTHF/EC/KI/I2/n-MnO2 polymer nanocomposite
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electrolyte for fabrication (DSSCs) [*7]. Beetroot (red dye), and
spinach (green dye) were used as a sensitizer for natural
(DSSC), red dye efficiency, n = 0.56% but green dye, 1 =
0.49% (181, a mixture of natural dyes using nano-crystalline TiO2
as a sensitizer, and cell efficiency n of 0.03 % [9. Celosia
Cristata, as photosensitizers, for natural (DSSC), and the
efficiency was 1.38% [, Natural dye from the leaves
of Peltophorum pterocarpum- TiO2 is used for fabrication
(DSSC) [211. Malabar spinach (green dye) and red spinach (red
dye), and were used as a sensitizer for TiO2 photoanode-based
(DSSC) and the efficiency was 0.847% [22, Red dye (extracted
from red spinach) and yellow dye (extracted from turmeric),
DSSCs fabricated with TiCly, have a photoconversion
efficiency of 0.416% and 0.921%, respectively 231, Natural dye
extraction from Areca catechu- TiO2 was used for fabrication
(DSSC), and the efficiency was 0.38% [?4l. Graphene oxide

— Q"

FTO glass

e

Platinized FTO glass

(GO)- TiO2 with Hibiscus rosa-sinensis dye was the highest
efficiency, n=0.55% for fabrication (DSSC) 2. Cassia fistula
flower extract, a natural dye, was used as a photosensitizer-
(TiO2) to fabricate (DSSC), with efficiency, n=0.21% [,
Musa acuminata bractsas a photosensitizer, using a spin
coating method for fabrication (DSSC), with the largest
conversion efficiency being 4% 7. Purple cabbage extract, a
natural dye, was used as a photosensitizer - TiO2 to fabricate
(DSSC), with a conversion efficiency of 0.162% 2%, Indigofera
tinctoria was used as a photosensitizer - to fabricate (DSSC),
with a conversion efficiency of 0.114% [29,  Ardisia
elliptica dye- ZnO as a sensitizer for fabricated DSSC, with
photo conversion efficiency (PCE) of 0.04% %, Porphyridium
cruentum - (TiO2) as a photosensitizer to fabricate (DSSC), with
an efficiency of 0.569% [31,

Figure. 1. A model of (DSSC); structure and function.

Fig. 1 shows the structure and function of a DSSC model. The
cell consists of 2 electrodes. One is an oxide-semiconductor
mesoporous layer precipitated onto fluorine-doped tin oxide
(FTO) glass and fabricated by a natural dye, which works as a
photoanode. The second is platinized FTO glass as a counter
electrode, also called a cathode. An electrolyte was placed
between the two electrodes. The most natural DSSC liquid
electrolyte was | /I3~ redox couple dissolved in an organic
solvent like 3- acetonitrile. The electricity of the cell is
produced by the transfer process of the electron displayed in the
inset section in Fig. 1. When the dye acts as a sensitizer in the
cell, the electron receives solar radiation, from the highest
occupied molecular orbital (HOMO) and exits to the lowest
unoccupied molecular orbital (LUMO). Electrons are then
injected into the oxide metal semiconductor conduction band.
Then the electrons transfer to the external circuit through the

anode electrode and cathode electrode. The electrons are
received to the external circuit; they change the redox couple
material's state from oxidized to reduced. The electrons
obtained from the reflection of the redox couple utilize dye
regeneration. This cycle is appointed until electricity is
gathered.

2. EXPERIMENTAL
2.1. Materials

All chemicals originated from the U.K. and are used as is
without any more purification. TiO2, mulberry fruits, henna
levees, and roselle, contain (anthocyanins dye), beta vulgaris
(beet), and red cabbage, contain betalain dye and yellow dye
was extracted from turmeric containing (curcumin dye), 10° M
of Pb (NOs)2, Ag NOs, Cu (NOs)2. 6H20, Zn (NOs)2. 6H20, Cd

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

211



SJUOB (2022) 35 (1) Applied Sciences: 210 — 216

Matter & Ayad.

(NOs)2. 6H20 and Hg(NOs)2. 2H20. Citric acid (CsHsO7),
polyethylene glycol (HO[C2H4O]nH), titanium IV isopropoxide
(C12H2804Ti), iodine (I2), potassium iodide (KI), ethylene
glycol (C2HeO2), and 3-methoxypropionate (MPN) as the
electrolyte

2.2. Preparation of the anode

TiO2 paste was prepared by adding a homogeneous mixture of
1.0 g of (TiOz, to 0.005 ml of Triton X-100
(CsH17CsHa[OCH2CHz]), 3 ml of 0.1 M citric acid (CsHsOy),
0.01 ml of polyethylene glycol (HO[C2H40]nH), and 0.01 ml of
titanium IV isopropoxide (Ci2H2804Ti). An (FTO) fluorine-
doped tin oxide glass substrate (surface resistivity = 8 Q / sq.
and transmittance > 80 %) was cleaned on its surface. Prepared
TiO2 paste was distributed on the conducting side of the FTO
glass substrate. The active area cell was 2 x5 cm?, A single-
layered TiO2 nanoporous film was air-dried and heated at 450
°C in a furnace for 1h and left for 6h to cool. The single-layer
thickness of TiO2 film was about 10-15 mm. We prepared two
different anodes: (1) FTO/TiOz and (2) M-treated FTO/TiOx2.
For the M-treated FTO/TiO2, the FTO/TiO2 was treated in 0.001
M Metal ion solution by keeping the FTO/TiO2 in Metal ion
solution for 1h at 80 °C. Then, the Metal ion-treated FTO/TiO2
device was cleaned with distilled water, air-dried, heated to
about 450 °C in a furnace for 1h and left for 12 h to cool.

Green synthesis metal oxide photoanodes: A green anode
synthesis by using an “aqueous” solution to prepare TiO2—ZnO
composite photoanodes for DSSCs. Zn(NOs)2 was added to a
suspension of TiO2 powder and an isopropanol-water mixture.
Then the suspension was sonicated for 90 min. before
electrophoretic deposition (EPD). Next, the layer obtained was
dried at room temperature and used for DSSCs.

2.3. Preparation of the dye sensitizer

Natural red dyes were extracted from mulberry fruits, henna
levees, and roselle, containing ( anthocyanins dye), beta
vulgaris (beet), and red cabbage, containing ( betalain dye), and
yellow dye was extracted from turmeric containing (curcumin
dye), respectively. These plants were obtained from Jalow —
Elwahat - Lybia. The red dyes were obtained from the
following:

1. From mulberry fruits, fresh juice with solvent extraction
(methanol: H20: acetic acid, 25:21:4) then, filtered the (red)
colored solution was collected far from the light (to protect
the dye from photodegradation). Anthocyanin was extracted
in the solution with other dyes such as chlorophyll, less polar,
or non-polar flavonoids or some pigments. Then anthocyanin
dye was separated, by a liquid-liquid separation funnel; 50 ml
of chloroform and 50 ml of anthocyanin dye solution were
mixed properly for about 5 min and two different layers were
formed in the separation funnel. In the bottom layer part
chlorophyll, flavonoids, and some compounds were filtered
out, and in the top part of the solution, anthocyanin, which is
used as a sensitizer for NDSSCs. The concentration of
anthocyanin dye was nearly 0.25 g/ 10 ml in the solution.

2. Henna leaves were cut into small parts in distilled water at a
ratio of 10 g: 1ml. then they were taken in a beaker and heated
at 60 °C for about 60 min. Then, the leaves and stems were
filtered out. The anthocyanins dye solution was collected and
cooled far from light (to avoid photodegradation of the red
dye). Anthocyanin was present in the solution with other

pigments such as chlorophyll, less polar or non-polar
flavonoids, and some compounds. The anthocyanins dye was
extracted with ethanol and separated in the separation funnel
as it was separated from mulberry.

3. Roselle (hibiscus flower) fresh red hibiscus flowers were cut

into small pieces and added to distilled water in a ratio of 10
g: Iml and then taken in a beaker and heated at 60 °C for
about an hour. Then, the leaves and stems were filtered out.
The (red) colored solution was collected and cooled in the
absence of light (to avoid photodegradation of red dye).
Anthocyanin was present in the solution with other pigments
such as chlorophyll, less polar or non-polar flavonoids, and
other compounds. To separate anthocyanin, a liquid-liquid
separation technique was followed. In a separatory funnel, 50
ml of citric acid and 50 ml of dye solution were taken and
mixed properly. The aqueous solution of anthocyanin was
used as a sensitizer for DSSCs. The concentration of red dye
was approximately 0.30 g/ 10 ml in an aqueous solution.

4. Red beetroot (beta vulgaris), containing ( betalain dye). The

red beetroots were cut and soaked in water for two hours,
filterated, and betalain was extracted by hydrochloric acid or
citric acid. The aqueous solution of betalain dye was used as a
sensitizer for DSSCs. The concentration of red dye was
approximately 0.25 g/ 10 ml in an aqueous solution

5. Extraction from red cabbage, containing ( betalain dye) was

the same as red beetroot.

6. From turmeric containing (curcumin dye), used powdered

turmeric of 2 g/10 ml was added to ethanol and kept far from
direct sunlight for one day. Finally, solid residues were
filtrated out and used as the sensitizer for DSSCs. The
concentration of yellow dye was 160 mg/10 ml in the ethanol
solution, and used for the yellow dye as dye-sensitized
DSSCs.

2.4. Electrolyte preparation

A homogenous mixture of 0.127 g of iodine (I2), 0.83 g of
potassium iodide (KI), and 10 ml of ethylene glycol (C2HsOz2)
was used as |I/l's redox electrolyte solution and 3-
methoxypropionate (MPN) as the electrolyte solvent. All
chemicals were of laboratory grade and purchased from the
U.K. This homogenous iodine electrolyte solution was kept in a
dark container in the absence of any light [41,

2.5. Cathode preparation and cell assembly

The glass FTO was covered with carbon made by graphite for
the cathode. The FTO/TiO2 and M-dye treated FTO/TiO2 were
immersed in the dye sensitizer for 1h to fabricate a photoanode.
The dye-absorbed anode (both FTO/TiO2 and M-dye-treated
FTO/TiO2) or photoanode was cleaned with distilled water to
remove any) uncombined natural dyes with photoanode. Then,
it was dried at 40 °C for 1h and was inserted into the cell [,

2.6. The method of cell preparation

A simple solar cell preparing parts of the cell brings two pieces.
Clean the glass panels with alcohol, and be sure to hold them
from the ends after cleaning. Test the connectivity of the glass
by using a special device known as the milliameter, and
determine the connected side of the glass, then place the two
pieces side by side with care to place the connecting side from
one of the two bottles to the outside, and the non-conducting
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side from the other side. Glue the glass together using a
transparent adhesive, leaving a little on the edges to secure them
well. Plating of sheets with tin oxide. Place two drops of
titanium dioxide solution on the surface of the plate using the
dropper, then distribute the solution evenly to the sides. Remove
the adhesive tape from the plates, then place the plate
containing the connected surface on top of a plate or an electric
heating plate overnight to bake the titanium oxide above it.
Clean the bottom plate of titanium oxide, and keep it in a closed
place so that the dust does not collect above it. Prepare a bowl
to place the dye in, which can be prepared from mulberry fruits,
henna levees, and roselle, containing anthocyanins dye, beta
vulgaris (beet), and red cabbage, containing ( betalain dye), and
yellow dye was extracted from turmeric contain (curcumin dye),
respectively. Soak the dye-painted plate for ten minutes, making
sure to place the side with the oxide painted down, and during
this time, clean the second plate with alcohol. Check the clean
sheet again with the multi-device, and mark the unconnected
side with an x. Paint a thin layer of carbon paste on the side
marked with x. Wash the soaked plate first in non-ionizing
water, then with alcohol, then dry it with a clean tissue. Prepare
the solar cell for installation. Install the plates using office
clamps (alligators) on the exposed sides of the plates. Fix the
black wire in the millimeter device on the visible side of the
plate painted with oxide, and this plate is the negative electrode
of the cell. Fix the red wire to the carbon-painted area marked
with an X, which is the positive electrode in the cell. Place the
solar cell under sunlight or another light source with the
negative electrode directed upward, then measure the voltage or
current of the current in the solar cell using the milliampere and
voltage B,

3. RESULTS AND DISCUSSION

In this study, mulberry fruits, henna leaves and roselle, which
contain  anthocyanins dye, beta wvulgaris (beet) and red
cabbage, which contain betalain dye, and turmeric containing
curcumin dye, were used for preparing nano-solar cells; seven
of these dyes can absorb sunlight and convert solar energy into
electrochemical energy. According to this study, it is clear that
mulberry fruits, beta vulgaris (beet), roselle, henna leaves, and
turmeric have a positive impact on efficiency. Natural dyes
were used as sensitizers for semiconductor TiO2 as electron
conductors. From the UV-vis study, the combination of dyes
obtained a wide range of absorption spectra and absorbance of
light than both individual dyes.

3.3. UV-vis spectroscopy

The absorption spectra of mulberry fruits, henna leaves, and
roselle, which contain anthocyanins dye, beta vulgaris (beet),
and red cabbage, which contain betalain dye, and turmeric
containing (curcumin dye), were measured using a UV-vis
spectrophotometer (JENWAY 6300) in the region of 350 nm -
800 nm. Curcumin is the main chemical ingredient in turmeric
extract and appears in bright yellow. The absorption spectrum
of ethanol extracted yellow dye was found in the range of 350
nm -520 nm which has a strong absorption peak at 420 nm. Red
dyes are recognized to be rich in antho- cyanin dye and betalain
dye. The absorption spectrum of distilled water-extracted red
dye was found in the range of 400 nm- 600 nm, which has a
peak of absorption at 520 nm.

Even without any inorganic metals, the resulting porous
materials from natural dyes have remarkably excellent DSSC

performance. A best DSSC performance can be achieved by
incorporating inorganic compounds as inorganic materials can
be well dispersed throughout porous carbon metals. The oxide
increases the catalytic activities at the band uniformity of the
inorganic metals and matches the I3~ reduction potential.
Combining the high surface area of the porous carbon or
graphite material with the premium electronic properties of the
inorganic metals is certain to decrease the Rt values to below 5
Q cm?. Therefore, inorganic metals and natural dyes product-
based materials have clear effects.

3.4. Photovoltaic cherctrisation of DSSCs

Both FTO/ TiO2 and M-treated FTO/TiO2 electrodes fabricated
DSSCs, and sensitized with individual red dyes (anthocyanins
dye and betalain dye) and yellow dye (curcumin dye) were
measured using a calibrated solar simulator with a 500 W
Xenon arc lamp and a light intensity of 100 mW/cm? at AM
1.5G. Open-circuit voltage (Voc), and the short-circuit current
(I) were standardized experimentally. Pmax (Eq. 1) and fill
factor (FF) as (Eq. 2) were calculated from the all perporteis
curve, and the cell efficiency was calculated by using (Eq. 3) :

Bnax = Vimax X Imax ———————

where Vmax and Imax are the maximum voltage and current at
Pmax, respectively.

Pmax
FF=—r——— — — — — — — — (2)
‘/OC X ISC
and,
Voe X Ige X FF
=— .(3
P 3)
where Pin is the incident photon energy.
%n = Voc(v) X Isc(mA) XFF————— €))

Table 1 the main cell parameters such as Vo, lsc, FF, and 11 %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from mulberry fruits with six metal ions formed
six different combinations with anthocyanins dye.

add/antr':(/)ls;(/e;\lnins dye V(O] L=t RS n%
Non-metal add 0.341 | 2.874 | 0.513 | 0.502
Pb? 0.355 3.654 0.521 0.675

Ag* 0.420 | 4.324 0.533 | 0.967

Cu?* 0.375 3.654 0.489 | 0.670

Zn# 0.490 | 4.984 0.543 1.326

Cd# 0.510 | 5.232 | 0.532 | 1.340

Hg? 0.364 | 3.537 | 0.496 | 0.638

From Table 1, DSSCs sensitized with 100% anthocyanins dye
extracted from mulberry fruits show Isc of 2.874 mA. By adding
metal ions with dyes, the Isc increased especially with Cd, Zn,
and Ag ions, the maximum cell efficiency of n % 1.340, 1.326,
and 0.967, respectively, due to, some additional components are
usually incorporated. Then amorphous, mixed, and porous
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carbon metals are known for their weak cohsion to FTO;
additional metal ions make strong adhesive materials must be
combined. Additionally, amorphous carbon is low in
conductivity; thus, conducting metal ions can also increase the
conductivity of the counter electrode. The chemical structure of
anthocyanins, which have hydroxyl groups, and some of them
were a catechol group. They can act as chelating groups to
attach the dye onto the metal ion surface. The hydroxyl groups
showed better performance as chelating groups than the
carboxylic group because the latter presents an electron-
withdrawing perporteis [

Table 2, the main cell parameters such as Ve, lsc, FF, and n %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from henna leaves with six metal ions formed six
different combinations with anthocyanins dye.

add/anttl:gg;[lzlnins dye Voo (V) |l (MA) | FF D%
Non-metal add 0.384 | 2.634 | 0.525 | 0.531
Pb2* 0.455 4.654 0.542 1.147

Ag* 0.426 | 4.419 | 0.515 | 0.969

Cu? 0.381 3.638 | 0.473 | 0.655

Zn%* 0.484 | 4.213 | 0.521 | 0.908

Cad?* 0.502 5.232 0.544 1.428

Hg? 0.353 3.472 0.478 0.585

From Table 2, DSSCs sensitized with pure anthocyanins dye
extracted from henna leaves show Isc of 2.634 mA. By adding
metal ions with anthocyanins dyes, the lsc increased especially
with Cd, Pb, and Ag ions, the maximum cell efficiency of n %
1.340, 1.147, 0.969, respectively. Due to some additional
components that usually increased the porous, amorphous, and
disorder of the surface and which have weak adhesion to FTO,
additional adhesive materials, amorphous carbon is also known
for its low conductivity, thus, conducting metals can also be
increased into the counter electrode.

Table 3, the main cell parameters such as Vo, Isc, FF, and n %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from roselle with six metal ions formed six
different combinations with anthocyanins dye.

add/anti?gs;[lilnins dye W (W) ] L () | 1A 10
Non-metal add 0.393 | 2.834 | 0.564 | 0.628
Pb2* 0.423 3.456 0.523 0.764

Ag* 0.412 3.463 0.512 0.730

Cu?* 0.498 4,743 0.561 1.325

Zn%* 0.423 3.431 0.533 0.773

Cd?* 0.442 | 3.231 | 0521 | 0.744

Hg? 0.512 5.126 0.522 1.369

From Table 3, DSSCs sensitized with pure anthocyanins dye
extracted from mulberry roselle show Isc of 2.834 mA. By

adding metal ions with dyes, the lsc increased especially with
Hg, and Cu, ions, the maximum cell efficiency of n % 1.369,
and 1.325, respectively, due to some additional components that
are usually incorporated.

Table 4, the main cell parameters such as Vo, lsc, FF, and n %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from (Beta vulgaris) red beetroot with six metal
ions formed six different combinations with betalain dye.

Metal ag%betalain Voo (V) | Isc (MA) FE n%
Non-metal add 0.389 3.221 0.534 0.669
Pb%* 0421 | 3.345 | 0562 | 0.791

Ag* 0.399 | 3.124 | 0.497 | 0.698

Cu® 0.511 5.166 0.478 1.261

Zn?* 0523 | 4.921 | 0532 | 1.369

Cd? 0434 | 3.125 | 0532 | 0.721

Hg?* 0.456 3.126 0.524 0.746

From Table 4, DSSCs sensitized with pure betalain dye
extracted from (Beta vulgaris) red beetroot show Isc of 3.221
mA. By adding metal ions with dyes, the s increased especially
with Zn, and Cu, ions, with the maximum cell efficiency of n %
1.369, and 1.261, respectively, due to some additional
components that are usually incorporated.

Table 5, the main cell parameters such as Voc, Isc, FF, and 1 %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from red cabbage with six metal ions formed six
different combinations with betalain dye.

Metal agd/betalain Voo (V) | Isc (MA) FE n %
ye

Non-metal add 0.379 3.221 0.522 0.637
Pb?* 0.388 | 3.345 | 0.521 | 0.676

Ag* 0.411 3.351 0.512 0.705

Cu? 0.521 5.211 0.511 1.387

Zn% 0.423 3.822 0.489 0.790

Cd?* 0.394 | 3.432 | 0.488 | 0.659

Hg? 0.525 5.126 0.515 1.385

From Table 5, DSSCs sensitized with pure betalain dye
extracted from red cabbage show Isc of 3.221 mA by adding
metal ions with dyes, the Isc increased especially with Zn, and
Cu, ions with the maximum cell efficiency of n % 1.369, 1.261,
respectively, due to, some additional components are usually
incorporated.
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Table 6 the main cell parameters such as Vo, lsc, FF, and n %
of DSSCs fabricated without metal ion treatment and natural
dye extracted from turmeric with six metal ions formed six
different combinations with curcumin dye.

Metal adg;gurcumin Voo (V) | Ise (MA) FE n %
Non metal add 0.394 3.211 0.512 0.647
Pb?* 0531 | 4996 | 0522 | 1.384

Ag* 0.352 3.421 0.513 0.617

Cu® 0.422 3.311 0.531 0.742

Zn% 0.512 4878 0.521 1.301

Cd?* 0.372 | 3541 | 0512 | 0.674

Hg?* 0.326 4412 0.487 0.700

From Table 6, DSSCs sensitized with pure curcumin dye
extracted from turmeric show Is of 3.211 mA. By adding metal
ions with dyes, the Isc increased especially with Zn, and Cu,
ions with the maximum cell efficiency of n % 1.369, 1.261,
respectively, due to some additional components that are
usually incorporated.

Finally, to sensitize natural-based DSSCs, factors like cost,
chemical components, and environmental factors must be
considered to correctly achieve DSSC performance.

4. CONCLUSIONS

DSSCs were fabricated with natural red dyes ( anthocyanins dye
and betalain dye), and yellow dye (curcumin dye), as well as
with six different metal ions of these dyes. From the UV-vis
absorption spectroscopy, the dyes have higher absorbance and
accumulated absorption properties at all the visible regions,
indicating that the dyes with metal ions absorb light better than
the individual red dyes or yellow. Natural red dyes(
anthocyanins dye with the metals Cd, Zn, Pb, Hg, and Cu, dye-
sensitized DSSCs have the cell efficiency of 1.340%, 1.326%,
1,147%, 1,369%, and 1,325%, respectively and betalain dye,
with the metals Zn, Hg, and Cu, dye-sensitized DSSCs have the
cell efficiency of 1.369%, 1.385%, and 1.261%, respectively,)
and natural yellow(curcumin dye) with the metals Zn, and Pb,
dye-sensitized DSSCs have the cell efficiency of 1.301%, and
1.384%, respectively; dyes showed higher cell parameters than
the DSSCs fabricated without metal ion additions. The cell
efficiency with metal increased more significantly than when
the DSSCs were fabricated without the addition of the metal
ions which are a combination of dyes.
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Abstract

In this study, decomposition reactions were determined and the kinetics of these decomposition reactions were used as an
indications process for catalyst. The rate, rate constants and half-lifetimes were determined at different temperatures.
Additionally, the values of activation energy were also defined. The kinetics of decomposition reactions were analyzed by
first-order equation and rate constants were determined from the slopes of the straight lines of the first-order equation.
After that, half- lifetimes were estimated from rate constants, and the activation energy value for reactions was determined
from the slopes of straight lines of the Arrhenius equation, where its value was 1.59 kJ/mol for MnO2 and 31.60 kJ/mol for
PbO. Furthermore, thermodynamics parameters AH# and AS# were determined from the slopes and intercepts of linear
lines when drawing the Eyring equation. In addition, the values of AG# were calculated from values of AH# and AS#. The
temperature influence on the kinetics of the decomposition reactions was within the study plan.

Keywords: hydrogen peroxide, manganese (IV) oxide, lead (ii) oxide, rate constant, activation energy, free energy of
activation.

1. INTRODUCTION This research uses MnOz and PbO as catalysts due to their

particles having several advantages like simple and rapid
Hydrogen peroxide is environment-friendly, easy to use, preparative methods. Furthermore, there are various possibilities
efficient, and suitable for use in the remediation of to modify the particle surface state and overall homogeneity!”).
contamination. However, hydrogen peroxide when used on its As an important functional metal oxide, manganese dioxide is
own is not an ideal oxidant of most substances, so the activation one of the most attractive inorganic materials because of its
of hydrogen peroxide is a purpose [M. Decomposition of physical and chemical properties and wide application in
hydrogen peroxide to supply oxygen for the atmosphere is a catalysis, ion exchange, and molecular adsorption®10l,
suitable method and transition metal ions, such as manganese, Additionally, lead is one of the pollutants of the environment,
iron, cobalt, and lead are used for the decomposition of so the study of the reaction of H202 with lead oxide can lead to
hydrogen peroxide 1. a better understanding of the fate of H202 and the extent of the

. . . . idati ioni i [7
As the production of many chemicals involves catalysis, oxidation reaction in the environment I

catalysis research is a domain field in applied science and is The temperature has a great effect on the reaction rate, where
involved in many areas of chemistry, such as material science most experiments showed that the reaction rate increases with
and organometallic chemistry. Catalytic reactions are preferred temperature[1,

in environment-friendly green chemistry due to the reduction of

waste generated 1. Reactions of H202 with metal and metal Adding a catalyst to the reaction vessel leads to an intrinsic
oxide surfaces have been studied to some extent, mainly due to change in the reaction rate because of two main causes:

their importance in areas ranging from catalysis to geo- and

environmental chemistry and nuclear technology [ a) A catalyst provides an alternative reaction pathway to the

reaction product. Figure (1). The rate of the reaction is
*Correspondence: Hitham. M. Abuissa increased as this alternative route has lower activation energy
hithamabuissa@uoa.edu.ly than the reaction route in the absence of the catalyst.
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Figure 1. The activation energy of catalyzed and
uncatalysed reactions

The conversion of H20, to water and oxygen is strongly
affected by the catalyst [7:15],

catalyst
2H,0, —— 2H,0 + 0, 1

The decomposition of H20: solution by MnO2 suggested ['1 the
following mechanism for the H202- MnO2 system

MnO, + H,0, > Mn*2 + 2HO™ + 0,
Mn*2 4+ 2HO™ - Mn(0OH),
Mn(OH), + H,0, - MnO, + 2H,0
2H,0, = 2H,0 + 0,

The decomposition of H202 solution by PbO suggested 726l the
following mechanism for the H202- PbO system

PbO+H202 _)Pb02+H20
PbOz + Hzoz - PbO + Hzo + 02
2H202 - 2H20 + 02

The commercial importance of this research is due to the fact
that hydrogen peroxide is one of the commonly cleanest, most
versatile chemicals available. Additionally, hydrogen peroxide
has beneficial properties; it is used in a broad variety of
application areas such as chemical synthesis, electronics,
environmental applications, food processing, mining, pulp &
paper, recycling, textile bleaching, transportation and mouth
wash 171,

2. MATERIALS AND METHODS
2.1 Materials:

The hydrogen peroxide and potassium permanganate were
supplied by Farmitalia Carlo Erba Milano and distilled water
was used to make a dilute solution by diluting 5ml of H20:2 to
100ml, and to make 0.02 M of KMnOgs in one litre. The
manganese dioxide and lead (I1) oxide were supplied by Merck-
Germany and used without purification.

b) The catalyst increases the reaction area of the reaction
particles. Figure (2) [7:12-15]-

o 1 4
o 8 ®é

Figure 2. A catalyst acts as a surface on which the
reaction can take place.

2.2 Heating of Solutions:

The study used eight samples of H202, each one 100 ml. These
samples were heated at different temperatures in the range
between (25-60°C). Each sample was maintained at a specific
temperature in this range and the temperature difference
between samples was 5°C. These samples were prepared for use
with the MnO: catalyst. Then the same heating process was
repeated with eight new samples of hydrogen peroxide for use
with PbO catalyst.

2.3 Concentration Measurement:

For the first eight samples, after heating to a certain
temperature, we added 200 mg MnO: to each sample as a
catalyst. Then, at five-minute intervals, 5 ml of each sample was
titrated by standard 0.02M KMnOs solution in the presence of
5ml of 2M H2SO4 for each titration process. The same steps
were repeated for the other eight samples when adding 200mg
PbO as a catalyst.

Redox Reaction :
2(MnO; + 8H* + 5e~ - Mn?* + 4H,0)
5(H,0, —» 2H* + 0, + 2e7)
Overall reaction
2Mn0; + 5H,0, + 6H* —» 2Mn%* 4+ 8H,0 + 50,

As H202 is sensitive to light, all the experiments were
performed in the absence of light by wrapping black paper
around the vessels to minimize errorl®®l,

3. RESULTS AND DISCUSSION

The measured and calculated results for the decomposition of
hydrogen peroxide by MnO2 and PbO catalysts are given in
figures 3, 4,5, 6, 7 & 8, and tables (1 and 2).

3.1. Hydrogen peroxide decomposition :

The decomposition of hydrogen peroxide on the surfaces of
MnO: and PbO is shown in figures 3,4,5, and 6. The reactions'
behaviour followed a first-order rate expression with respect to
H20:> concentration, which is consistent with the observations of
previous research 161,

Figures (3 and 4) show a linear proportional between
In([H202]0/[H202]) and reactions times due to the
decomposition of H202 on the surfaces of the catalyst. From
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figure 3, we notice that the straight lines are convergent and the
values of the reaction rate constants do not depend greatly on
the temperature when using MnO: as a catalyst, while the
straight line in figure 4 do not converge, and temperature has a
clear effect on the values of the reaction rate constant when
using PbO as a catalyst.

The relationship between [H202] and reaction times for
decomposition of H202 on MnO2 and PbO surfaces is presented
in figures (5 and 6), and the lines in these figures show an
inverse linear relationship.

On the other hand, the rate of decrease in the concentration
values after heating is more than those before heating [1819],
This would accord with the calculated results in Table 1. These
results show that the values of rate constants which are

1.8

determined graphically are in agreement with the values of
mean rate constants which are calculated mathematically at each
temperature. Moreover, (k) increases with temperature, while
the values of half-lifetimes (t12) decrease with temperature. This
could be attributed to increasing the rate of decomposition of
H202 with temperature (181, However, the results of our study
showed an excellent fit to the model for this case of

decomposition Table (1). With decomposition reaction, the
values of rate constants obtained also show the acceptable
correlation coefficient (R? range from 0.96 to 0.99), which
suggests that the first-order reaction equation is applicable for
estimation of rate constants values for decomposition H202 on
MnO:2 and PbO surfaces.

1.6

1.4

1.2

1.0

0.8

In([H0,]/[H;0])

10 20

30

t/min

40 50

Figure 3. First-order fit of H20 2 decomposition on MnO: surface at temperature range (25-60 °C).

8

In([H,0,]/[H,0,])

&>

t/min

Figure 4. First-order fit of H20 2> decomposition on PbO surface at temperature range (25-60 °C)

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

219



SJUOB (2022) 35 (1) Applied Sciences: 217 — 222

Abuissa & Eleribi.

0.6

[H0,]

t/min

Figure 5. [H202] versus time for the decomposition of
hydrogen peroxide on MnO: surface at
temperature range (25-60 °C)

[H,0)]

t/min

Figure 6. [H202] versus time for the decomposition of
hydrogen peroxide on PbO surface at
temperature range (25-60 °C).

Furthermore, a comparison of catalytic activity toward H20:
decomposition for MnO2 and PbO is shown in Table (1). From
the values of the rate, rate constant, and tiz we find that the
catalytic activity toward H202 decomposition was the highest
for MnOz2 and the lowest for PbO at the same temperature.

Furthermore, the values of rate constants in Table 1 were
determined from typical linear plots of first-order reaction in
Figures 3 and 4, according to the following equation [1819:

ln [H202]0 — kt
[H20,]

)

Also, the values of calculated rate constants (kcalculated) in the
table (1)were estimated by equ. (1), where [H,0,], is the initial
concentration, [H,0,] is the concentration after time t, k is the
rate constant, and t is the time.

In addition, the values of the half-life times t1/2 in table 1
were estimated from the following relation 118291
t2 = 0.693/k )

3.2 . Activation Energy and Temperature:

Changes in the values of the reaction rate constants with
temperature generally follow the Arrhenius equation 15171

k = Ae—Fa/RT

®

Where Ea is the Arrhenius activation energy for the reaction; A
is pre-exponential or the frequency factor; R is the gas constant;
T is the absolute temperature. The respective Arrhenius plots
are represented in Figure 7.
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Table 1. Rate constants, correlation coefficients, half-
lifetimes, and rates for decomposition reaction of H202 on
MnO: and PbO surfaces at temperature range (25-60°C)

T/°C MnO: catalyst
k/min |keatcutea/min|  R? | ti2/min | Rate/Mmint

25 0.0317 0.0307 |0.9986| 21.86 0.011

30 | 0.0318 0.0310 |0.9974| 21.79 0.012

35 | 0.0320 0.0319 |0.9958| 21.65 0.013

40 | 0.0320 0.0328 |0.9943| 21.65 0.014

45 | 0.0325 0.0329 |0.9931| 21.32 0.015

50 | 0.0330 0.0340 |0.9908| 21.00 0.016

55 | 0.0333 0.0352 |0.9885| 20.81 0.017

60 | 0.0340 0.0361 |0.9832| 20.38 0.018
T/°C PbO catalyst

k/min? |keatcutea/min|  R? | ty2/min | Rate/Mmint

25 | 0.0088 0.0082 |0.9919| 78.75 0.0013
30 | 0.0105 0.0088 |0.9885| 66.00 0.0017
35 | 0.0123 0.0108 |0.9907| 56.34 0.0024
40 | 0.0154 0.0141 |0.9895| 45.00 0.0027
45 | 0.0201 0.0193 |0.9815| 34.47 0.0027
50 | 0.0234 0.0213 |0.9865| 29.62 0.0033
55 0.0268 0.0231 |0.9734| 25.86 0.0035
60 | 0.0297 0.0255 [0.9685| 23.33 0.0036

a6

3.8 2

aa

500 w05 si0 a5 sz sz ss0  ass sa0z ;-

Tx10%K*

Figure 7. Arrhenius plots for the reaction of decomposition
of H202 on MnO: (blue circle) and PbO
(red square) at temperature range (25-60°C).

From Figure (7), we noted the straight line of PbO is more
inclined, and therefore PbO needs higher activation energy than
the activation energy needed by MnO2, and this proves that
MnO: is better than PbO as a catalyst for the decomposition of
hydrogen peroxide, and this can be confirmed from the results.

3.3 Activation Thermodynamic Parameters:

The respective reaction enthalpies and entropies were obtained
by the slopes and intercepts of linear lines of the Eyring
Equation [16:20]

() = () 2

Where AH# is the enthalpy of activation, kg is the Boltzman
constant, h is the Plank, s constant, and AS* is the entropy of
activation.

AH*
RT

The respective Eyring plot is represented in Figure 8

9.0

9.2

9.4

In(k/T)

o

3.10 3.15 3.40 Y& MnO,

~o. PbO

3.20 3.25 3.30 3.35

Tx10%/K™
Figure. 8. Eyring plot for decomposition of H202 on MnO2
(blue circle) and PbO (red square) at the temperature
range (25-60°C).

Figure 8. shows an inversely linear relation between In (k/T)
and reciprocal of absolute temperature with a more inclined line
in the case of the PbO catalyst. This behaviour can be attributed
to the proportional rate constant with temperature 2%, From the
upper- line which represents the decomposition of H202 on the
MnO: surface, we note that temperature does not have a great
effect on the decomposition process, while the underline which
represents the decomposition of H202 on the PbO surface, gives
a clear indication of the effect of temperature on the
decomposition process.

Furthermore, the value of free activation energy AG# is
calculated from the following equation 2,

AG#= AH*-TAS? (5)

The activation energy and other thermodynamic parameters of
activation are listed in Table (2)

Table 2. Activation Thermodynamic Parameters of
decomposition of H202 on MnO: and PbO surfaces in the
temperature range (25-60°C).

ASH
Ea AR® 1 Gcimol. | AG#as

S e K) | d/mol)
MnO, | 159 0.98 0197 | 5969
PbO 31.60 2899 | -0195 | 8611
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Aqueous hydrogen peroxide solution decomposes in a short
time in the presence of the catalyst. The temperature effect has a
considerable influence on the amount of hydrogen peroxide
decomposed, especially in the case of PbO catalyst.

Characterization of concentration, rate, rate constant, and t:. at
different temperatures reveals the fact that MnO2 and PbO
catalysts and temperature induces decomposition of hydrogen
peroxide, where the concentration of hydrogen peroxide
decreases with a time of catalytic reaction, which, in turn,
reduces the value of the reaction rate. However, the values of k
increase with temperature, while the values of ti.decrease with
temperature.

The plots of the Arrhenius equation for the decomposition of
hydrogen peroxide on MnOz and PbO surfaces suggest that the
PbO catalyst requires higher activation energy than the MnO2
catalyst.

The plot of the Eyring equation shows that the decomposition
process is endothermic in both cases (MnO2 and PbO) with the
larger value of AH# for the PbO catalyst. While the values of
entropies of activation are negative and close in both
decomposition cases (MnOz and PbO).

The values of AG# which measured at 298K suggest that the
PbO catalyst has a higher value of free energy of activation.

Finally, from the results obtained, we conclude that MnOz is
better than PbO as a catalyst for the decomposition of aqueous
hydrogen peroxide.
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Abstract

The naphthy! pyridyl pyrazole (NPP) was the subject of a theoretical inquiry. The data determined through the calculations
were supported by experimental results from 1IHNMR and X-Ray techniques. Geometrical parameters and optimized
energies for the NPP molecule were determined via density functional theory (DFT) at the B3LYP 6-311++G (d, p) level
of theory. The vibrational spectra were obtained and the fundamental vibrations were assigned. 1THNMR chemical shifts
were recorded by using the gauge-invariant atomic orbital (GIAO) method. Further, electronic properties such as HOMO
and LUMO energies were determined via time-dependent density functional theory (TD-DFT). The results of the
calculations were found to be comparable to the experimental results obtained.

Keywords: DFT, naphthyl pyridyl pyrazole (NPP), HOMO and LUMO.

1. INTRODUCTION

7 1% + ——
Pyrazoles™™ and their derivatives have attractive biological, ,,sl;xh 18 =10 ,;[’]M _H = \‘x
physiochemical and photochemical properties. They have a 16 e “‘C:;l . h Q f \_. 4
number of very important pharmaceutical applications.[?® [ \Q}_——&;\ .{? ’
Whilst pyrazoles exist in nature, they are generally obtained via | / \}3\ lﬁ
a number of well-established synthesis proceduresl®l. They are S S | gLZ::: -/ M —
also utilized as a multi-dentate ligand based on bis and more 3- 15 ™1 s - 1
(2-pyridyl)pyrazole arms in coordination chemistry®>8l, The 14 12 '
main feature of pyrazoles is their highly conjugated system.
This property has been used in many studies for the quantitative Figure 1. The general structure of 1-[(2-naphthyl) methyl]-
and qualitative analysis of pyrazole derivatives.®! 3-(2-pyridyl)-1Hpyrazole (NPP).

UV-visible spectroscopy is characteristically used in analytical 2. COMPUTATIONAL METHODS

chemistry for such highly conjugated organic compounds. The

solvent used directly affects the absorption patterns seen in The experimental UV and 1H NMR spectra of NPP were
UV/Vis spectroscopy. Some polar solvents, such as methanol, obtained from a previous study.™ Theoretical calculations were
can form hydrogen bonds with the organic molecule under undertaken utilizing the Gaussian 09 suite of program codes.[*]
analysis, which results in blue and red shifts in the peaks Geometric, vibration, magnetic resonance analysis, atomic
compared with nonpolar solvents®*3l. Numerous studies are charges, dipole moment and thermodynamic properties were
available on the relationship between UV absorption presented herein. The density functional theory (DFT)el
frequencies and the solvent used (141, approach was chosen to use the Becke three-parameter hybrid

functional (B3)["18] for the exchange part of the potential in
combination with the Lee-Yang-Parr (LYP) correlation
functional ! due to its cost-effective approach and its great
accuracy in experimental values.

The aims of this study are (1) to determine various physical
properties of (NPP) using DFT, (2) to calculate the HOMO and
LUMO energies of NPP in different solvents, and (3) to
determine theoretical UV-Vis and 'H NMR properties of NPP
and (4) to give a comparison of the theoretical and the The time-dependent (TD-DFT) method 2021 with the same
experimental results so determined [ (Figure 1). basis set utilized to calculate various electronic properties
(UV/Vis spectra, excitation energies, etc. The GIAO
method[?223 is one of the most common approaches for the
determination of nuclear magnetic shielding properties.

*Correspondence: Othman O. Dakhil
othmandakeel@yahoo.com
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Therefore, 1H NMR isotropic chemical calculations were
obtained via the GIAO method based on the optimized ground
state structure.

3. RESULTS AND DISCUSSION

The studying molecule has three moieties naphthalene, pyrazole
and pyridine. The calculations were performed in C1 symmetry
group (Table 1).

Table 1. The calculated energy and thermodynamically
various parameters for NPP at 298.15 K in neutral ground
state at the B3LYP/6-311++G (d, p) level of theory

Parameters C1 symmetry
Energy (RB3LYP) -892.35949478au
Sum of electronic and thermal Energies= -892.017777
Sum of electronic and thermal Enthalpies= -892.003448
Sum of electronic and thermal Free Energies= -892.002504
Dipole moment (Debye) 1.6174

4. Geometrical Structures

The crystal structure of the NPP is given in the literaturel®l.
Optimized geometric structural parameters were compared with
this structure. The optimized structure of the NPP molecule was
given with the names and numbers of atoms (Figure 2). The
optimized parameters found for this molecule are listed in
Table 2, based on the numbers scheme given in Figure 2.

Figure 2. The optimized structure of NPP
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Table2.The experimental and theoretical bond lengths (A) and bond angles (°) of NPP molecule as determined via B3LYP/6-
311++G (d, p).

. Calculated : Calculated
Bond (A°) Experimental Angle(°A) Experimental
NPP NPP

N3s—Cis 1.350(2) 1.466 C21 —N36 —C18 128.52(16) 119.901
N2z —Nass 1.353(2) 1.396 N2 —N36 —CI8 109.02(18) 118.701
N36 —C21 1.457(2) 1.375 C2—C3 —Cl10 122.68(17) 120.000

C2—C3 1.427(3) 1.421 Cl —C2—C3 120.71(18) 120.000
N37 —C27 1.338(2) 1.352 C27 —N37 —C31 117.35(15) 121.465

Theoretically, the C2—C3 bonds were predicted to be 1.421 A
for NPP. The experimental bond lengths were reported at
1.427A for NPP as expected, the nitrogen-carbon bonds were
shorter than the single carbon-carbon bond. The theoretical
bond lengths for N(36) — C(18), N(36) — C(21) and N(37) —
C(27) were recorded to be 1.466, 1.375 and 1.352 A,
respectively. The same bonds were determined experimentally
to be 1.350, 1.457 and 1.338 A. Since C(18) is sp? hybridized,
the N(36) — C(18) bond was expected to be the tallest bond.
Even though this was corroborated by theory, the experimental
bond length here was not the tallest. The central atoms in all the
measured angles were sp? hybridized. All the measured angles
should thus all be approximately 120° depending on the various
competing steric factors. The experimental and theoretical
values were very close to the trigonal planer angle.

A conformational analysis was undertaken to determine the
most stable structure of the NPP molecule, the geometry of
which is represented in Figure 3, while the least stable
conformation is represented in Figure 4. The difference in the
total energies between the most and least stable conformations
was 0.050 Ha.

Total Energy

-892.310
8923155
-892.320 —
-892.325 —
-892.330 —
-892.335 -
-892.340 —
-892.345 —
-892.350 —
-892.355 —
-892.360 -

Total Energy {Hartree)

0 2 4 6 8 10 12 14
Optimization Step Number

Figure 3. The most stable structure of NPP

Total Energy

-892.310 —
-892 315
-892.320 —
-892.325 —
-892.330 —
-892.335 —
-592.340 —
-892.345 —
-892.350 —
-892.355 —
-892.360 —

Total Energy {Hartree)

0 2 4 6 8 m 12 14
Optimization Step Number

Figure 4. The least stable structure of NPP

The lengths of some selected bonds were not in harmony with
the molecular stability. As shown in Figure 5 and Table 3, the
bond between C(13)—N(36) is the shortest case in
conformation 3 (1.443 A), but it is not the most stable
conformation. Similarly, the C(14)—C(19) bond is the shortest
in conformation 7 (1.518 A) as shown in Figure 6 and Table 3.
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Table 3. The lengths of the C(18)—N(36) and C(14) —C(18) for all NPP optimized structures.

1 2 3 4 5 6

7 8 9 10 11 12 13

C(18) —N@36) | 1.50 1.46 1.44 1.46 1.47 1.47

1.46 1.46 1.47 1.46 1.46 1.46 1.46

C(14)—C@a8)| 1.56 1.56 1.53 1.52 1.52 151

1.51 1.52 1.52 1.52 1.52 1.52 1.52

Bond Length (18C, 36N)
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Figure 5. The length of C(18)—N(36) bond
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Figure 6.The length of C(14) —C(18) bond

Dihedral angles were determined for C(14), C(18), N(22) and
N(36). As shown in Figure 7 and Table 4, the dihedral angles
decrease with increasing stability of the isomer in question. This

relation between dihedral angles and stability broke down for
conformation 9. However, at this point, the dihedral increased
with decreasing stability. The molecule reached the least
dihedral value at conformation10.

Table 4. The dihedral angles for (14C, 18C, 22N, 36N)

Step No. Dihedral angle Step No. Dihedral angle
(C14-C18-N22-N36) (C14-C18-N22-N36)

1 -66.463 8 -101.243

2 -68.914 9 -99.816

3 -75.623 10 -106.259

4 -76.708 11 -101.537

5 -81.207 12 -102.134

6 -92.001 13 -102.276

7 -97.599

Figure 7. The dihedral angles for (C14-C18-N22-N36)
NMR Spectrum Analysis

IH NMR spectra were obtained® and predicted. Firstly, full
geometry optimization was performed using the gauge-
including atomic orbital (GIAO) approach with the
DFT/B3LYP method, and 6-311++G(d,p) basis set for chemical
shifts predictions. The results of experimental and calculated

Dihedral Angle (14C, 18C, 22N, 36N)
65 [ : : : : : : 3

70 4|
754
-80 |
-85l
90|

95 |

Dihedral Angle {Degrees)
3
!

-105

-110-| |
O e e e e o e o e e e
0 2 B 6 8 10 12 14
Optimization Step Number
NMR spectra are compared in Table 5 according to the atomic
labeling scheme shown in Figure 1.

There are two types of hydrogen atoms as in those in the CH:
groups and those on the aromatic rings. The chemical shifts of
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protons of the naphthalene ring H(7), H(8), H(9), H(12), H(13),
H(16) and H(17) are predicted theoretically (free molecule) in
the range of 6.69-7.04 ppm, while the same protons are
predicted theoretically (CDCl3) to be in the range of 6.83-7.25
ppm. The experimental results were recorded at 7.18-7.58 ppm
(CDClIs). The CHz protons group’s protons were found to have a
theoretical shift of 4.66 H(19) and 4.09(H20) ppm (gas) while in
(CDCI3) were 4.51H(19) and 3.87(H20) ppm, respectively. The
same protons were recorded experimentally at 5.87 H(19), (Hz0)
ppm. The pyrazole protons, H(24) and H(26) were found to
have a theoretical chemical shift of 6.44ppm (gas) and 6.15ppm
(CDCls), and experimentally, were recorded to have a chemical
shift of 7.07ppm. The naphthalene protons, H(30) and H(33)
were in the range 7.13-7.88 ppm (gas) and 7.05-7.46ppm
(CDCIs). Experimentally, they were in the range of 7.07—
8.01ppm.

Table 5. The experimental and theoretical 1H NMR
isotropic chemical shifts (with respect to TMS) of the NPP
molecule with DFT (B3LYP 6-311++G(d,p)) method

A Experimental Theoretical (ppm)

cDCI3 CDCls GAS
L7 - 16 7.01 6.94
He o 18 6.83 6.69
Ho 7.55-7.58 |14 6.98
H12 755758 |12 7.04
H13 7.23 6.95 6.72
H16 7.45 .01 6.89
H17 7.45 6.94 6.73
H19 5.87 (.66 4.1
H20 5.87 .09 3.87
H24 7.07 6.77 6.54
H26 7.07 6.44 6.15
H30 7.94-801 |18 [
H33 7.94-801 |13 7.05
H34 5 56 8.23 7.91
H35 6.58 6.33 6.13

UV-Vis spectrum and molecular orbital investigations

The MO analysis shows the HOMO orbital of the NPP (Figure
8). It is mainly localized on the conjugated system (—C=C—)
of the naphthalene ring and the lone pair of the pyrroles
nitrogen atoms. The LUMO orbitals are more localized on
double bonds (—C=C—) of the aryl naphthalene ring and
pyridine ring (Figure 9). Thus, the charge transfers from the
HOMO to LUMO in the compound. NPP is significant due to
the contribution of (m) bonds and lone pairs of atoms. Table 6
shows the energies of the HOMO and LUMO orbitals and the
gap between them.

Figure 9. The LUMO of NPP.

Table 6. The energies of HOMO and LUMO.

The orbital Energy
HOMO(eV) 0.29753
LUMO(eV) 0.09704
GAP(eV) 0.20049

UV/Vis Spectra

The theoretical UV-Vis spectra and molecular orbital analysis
were arranged using the TD-DFT method and the B3LYP/6-
311++G(d,p) basis set. The theoretical UV/Vis spectra for the
NPP were determined in the gas phase, methanol and
dichloromethane are shown in (Figures 10, 11 and 12
respectively). The calculated absorption (A), excitation energies
(E), and oscillator strength (f) are reported in Tables 7, 8 and 9
respectively. The peak absorption was recorded at about 260-
264nm for all solvents.

UV-VIS Spectrum
5000 - ~ 0.070
silin - 0.080 o
4000 — L b
3500 —0.050 £
c | r o
F 31 0040 §
& 2500 - P
& 2000 | 0030 &
1]
1500 — - 0020 2
1000 - =
I =
f— 0010
o- L 0.000
e L e s e ———
400 350 300 250 200 150 100
Excitation Energy (nm)

Figure 10. The UV-VIS spectrum of NPP the gas phase
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UV-VIS Spectrum UV-VIS Spectrum
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Figure 11.The UV-VIS spectrum of NPP in CHzCl, Excitation Energy (nm)

Figure 12. The UV-VIS spectrum of NPP in methanol

Table 7. The calculated absorption wavelengths ) (nm), excitation energies (eV), and oscillator strengths (f) of the NPP in the
gas phase.

Configurations composition(corresponding transition Oscillator

Exited state | Wavelength (nm) | Excitation energy(eV) orbitals) strength

0.18957(H-1—L),0.16774(H-5—L),0.42002(H-1—L), -

So =51 272.18 4.5552 0.15215(H-1 —L-2),0.39241(H —L),0.24764(H —L+2), 0.0495

So —>S2 265.18 4.6754 0.10510 (H-3 —L), 0.27012 (H2 —L-1), 0.60837 (H —L) 0.0663
-0.21231 (H-2 —L), 0.60300 (H2 —L-1),

So —S3 263.43 4.7065 0.017

10.26935 (H —L)

Table 8. The calculated absorption wavelengths A (nm), excitation energies (eV), and oscillator strengths (f) of the NPP in
methanol.

Configurations composition(corresponding transition |  Oscillator

Exited state |Wavelength (nm)|Excitation energy (eV) orbitals) strength

0.33829 (H1 —L), 0.41834(H1 —L),
-0.15837(H —L)

So —S1 264.18 4.6931 0.0295
10.10249 (H —L1), -0.32111 (H —L.2),
10.23032(H—L.3)

SeS2 260.89 4.7523 0.10510 (H-3 —L), 0.27012 (H2 —L1), 0.60837 (H —L)| _ 0.0882
-0.21231 (H-2 —L), 0.60300 (H-2 —L-1),

So —S3 260.35 4.7621 0.0123

-0.26935 (H —L)

Table 9. The calculated absorption wavelengths A (nm), excitation energies (eV), oscillator strengths (f) pf the NPP in
dichloromethane.

. Wavelength |Excitation energy| Configurations composition(corresponding transition Oscillator
Exited state .
(nm) (eV) orbitals) strength

0.10388(H-1—L), 0.31584 (H:s—L), 0.43663 (Ha1—L), -

So —S1 264.64 4.6849 0.19043 (H —L-2), 0.0397
-0.35345 (H —L-2), -0.12126(H-1—L.3)

So —S2 261.32 47445 -0.14674(H-2 —L), 0.48305(H-2 —L-1), 0.45196(H —L), 0.0566

So —S3 260.94 47514 0.16139 (H-2 —L), -0.45513(H-2 —L-1), 0.47728(H —L), 0.0469
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Figure 13. Form of the MO involved in the formation of the absorption spectrum of NPP at Amax= 263.43as nm calculated at te
by B3LYP/6-31G* level of theory.

5. CONCLUSIONS

The study reports an experimental *HNMR) and theoretical
(DFT) study of NPP. The structure of NPP was fully optimized
to determine a stable structure and associated geometric
parameters at the B3LYP/6-311++G(d,p) level of theory. The
optimized parameters so obtained were compared to those
determined experimentally via X-ray spectroscopy. No
significant dissimilarities between theory and experiment were
observed. There has not been seen big dissimilarity in theory
from the experimental values. The 1HNMR spectra were
obtained theoretically and compared with the experiment. The
theoretical results generally compared well with their NMR
data. UV/Vis calculations of gas phase were arranged, methanol
and dichloromethane solvents.

6. ACKNOWLEDGMENT.

Great thanks to Prof. Mansour H. Almatarneh from the
University of Jordan for supporting our efforts with Gaussian
09W and Gauss View.

7. REFERENCES

1. Biplab D, Sandip S, T.S. Easwari. Asian J. Research
Chem. 2012, 5(12).

2. Ashraf K, El-dali A, Dakhil O, Alnajar A, Algeriany M.
ChemSci Trans., 2014, 3(3).

3. Trofimenko S, Scorpionates. The Coordination Chemistry
of Polypyrazolylborate Ligands, Imperial College Press,
London, 1999.

4.

10.

11.

12.

13.

Buchel G E, Stepanenko | N, Hejl M, Jakupec M A, Arion
V B and Keppler B K. Inorg Chem., 2009, 48, 10737-
10747.

Chi Y and Chou P T. ChemSoc Rev., 2010, 39, 638.

Najar A M and Ward M D. InorgChem-An Indian, 2013,
J., 8(1),11

Kitagawa S, Kitaura R and Noro S. AngewChemint Ed.,
2004, 43, 2334-2375.

Zhao X, Xiao B, Fletcher A J, Thomas K M, Bradshaw D
and Rosseinsky M. J, Science, 2004, 306, 1012-1015.

Tong M L, Wu Y M, Ru J, Chen X M, Chang H C and
Kitagawa S. Inorg Chem., 2002, 41, 4846-4848.

Etem KOSE. The spectroscopic analysis of 2,4'-
dibromoacetophenone molecule by using quantum
chemical calculations J. of Sci. and Technology — a — Appl.
Sci. and Eng. 2016.

Homocianu M, Airinei A and Dorohoi D O. J Adv Res
Phys. 2011, 2(1),1.

Zakerhamidi M S, Ghanadzadeh A and Moghadam M.
Solvent Effects on the UV/ Visible Absorption Spectra of
Some Aminoazobenzene Dyes ChemSci Trans.2012, 1(1).

Geetanj A, and Ram Singh. UV-visible spectral studies on
amphiphilic isoalloxazines in single and mixed solvent
systems Arch ApplSci Res. 2013, 5(1), 259.

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

229



SJUOB (2022) 35 (1) Applied Sciences: 223 — 230

Dakhil et al.

14.

15.

16.

17.

18.

Sancho | M, Almandoz M C, Blanco S E and Castro E A.
Int J Mol Sci. 2011, 12, 8895-8912.

Frisch, M. J., Trucks, G.W., Schlegel, H.B., Scuseria, G.E.,
Robb, M.A., Cheeseman, J.R., et al. Gaussian 09,
Gaussian, Inc., Wallingford, CT, 2009.

Hohenberg, P., Kohn, W. Inhomogeneous Electron Gas,
Physical Review. 1964, 136 B864-B871.

Becke, A.D. Density-functional  exchange-energy
approximation with correct asymptotic behavior, Physical
Review A. 1993, 38, 3098-3100.

Becke, A.D. Density-functional thermochemistry. Ill. The
role of exact exchange, The Journal of Chemical Physics.
1993, 98, 5648-5652.

20.

21.

22.

Lee, C., Yang, W., Parr, R.G. Physical Review B. 1988,
37, 785-789.

Guillaumont, D., Nakamura, S. Calculation of the
absorption wavelength of dyes using time-dependent
density-functional theory (TD-DFT), Dyes and Pigments.
2000, 46 85-92.

Fabian, J. TDDFT-calculations of Vis/NIR absorbing
compounds, Dyes and Pigments. 2010, 84, 36-53.

Ditchfield, R. Molecular Orbital Theory of Magnetic
Shielding and Magnetic Susceptibility., The Journal of
Chemical Physics. 1972, 56, 5688-5691. 17 (4).

Wolinski, K., Hinton, J.F., Pulay, P. Journal of the
American Chemical Society. 1990, 112, 8251-8260.

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

230



Lol 5 glal

Medical Sciences




The Scientific Journal of University of Benghazi

The Knowledge and Attitude of Physicians working at the Benghazi Medical

Center toward Electronic Prescribing Systems
Arwa. A. Benkhaial', Allaa. E. Elsiaty, Bushra. E. Alwarfly, Heba. A. Alhodere.

1Department of Pharmacology and Toxicology, Faculty of Pharmacy, University of Benghazi.

Received: 27 / 03 / 2022; Accepted: 29 / 05 / 2022

1padld)

i 28 a5V (35 Addaie 50 (pe dpanll L S aalia pad 50 Cia gl oLl Y gla A g iSIY) Alall i gl Akl i 55 ¢ jualall i ) b
S e o Oalalall cLla¥) (U5 (e A8 yaa) i g 5 A pra (g (3] ) Al ) o3a Can Gl amy Lghim ol Ll Apaial) cldaliad) (K3 o slal) o3
L;JMJS)A@@;J&Y\uM)}\?LLJdMMJM\uM\)alyduuuﬁ.mbé\_uj‘).\ﬂ'}ﬂul.s__\a;l\uh.\\n\.m(BMC)‘;\H\g‘)b.u
e (e S d.\lxjc__un.“uhb\w; 2018 ‘)-‘Lugﬂ-ﬁ‘)‘)e—-ﬂd-\‘ujc@u‘ﬁjuﬁf&‘&)‘j@l‘“c—*““dﬁ‘ﬁ ‘;_\LM
S e alad) it e L a5 nl o ¢Ll-105 U e i) 138 o0 <ual, Microsoft Excel 2010. 5 SPSS 25.0. iaul 51 (ppuini aual)
oeal 030381 W %1145 ¢ imaS Jlen gl %39 Laiw caglec (SLal (i guaS 5 jeal agaad Gl Gaant—dll (4 748 Jsa bl g 3la
oanall e glae LS Jo caglee (ho Adlita alga 2t agy Al 55 g0afll 5 el a2 iy Cpnat all sLIaY) alins gy Aaalal) A pendl i saaeSl)
ol %64 s O s B cpeles (Ll 8 i iYL Jlal) aeadl Grni el (8 %27 (e U Lo Akl ) S5 3 5aY) e slae Aaa) e
S Jia) Jas el siaay ) Ay V) g Adlide Cila glee (e () sl iny i YD aladi Wl aealSa b e L Jloal gl agaal
oo Jai ) smany ol sl Al ol clld pas Lgie Gadh ) il slaall anl e Jlaxiasll) @l sa 5 ¢y 5390 Ll 5 e yall 5 ) sall cdle i)
e g LY Aol Al y3 038 (%682.9) 5] iy 8 Lglai LY Slaniul o 1 IS agalina Gl aa oS0 ((%63) A5 SIY) i gl Aok
Jismasll 3 eal Jie il ) clalia¥) el jelay bl ) LS Ay yiSl) clia g ol 56800 Ll & A As 0l (e dle ) i Gae 4 als
Glalud) e Cang ol Aadail) o3 alasi) (8 Cmalll Ll 48 5 s Lla Wiagl jeday oS cdpnll) daka o) Liliine 8 Aakai¥) o Jial e yiYl
il gl daall #30a) ddad (ga T S il 8 4 gSIY) Jslall oda 3455 ads Ayl dpaiall

bl s ¢l g 5l Sy celia¥) U5 (50 48 yra i 5 iSIY) Al Cilien sl dadaif sAalidal) cilalsl)

Abstract

Background: Nowadays, Electronic Prescribing Systems (EPS) provide computer-based solutions for physicians to
prescribe medicines to their patients. Many countries in the Middle East region have adopted these solutions, but health
authorities in Libya have not yet adopted them. Aim: This study aimed to investigate the knowledge and attitude of physicians
working at the Benghazi Medical Centre (BMC) towards EPS and the availability of facilities required for applying such an
EPS in the BMC.

Methods: A cross-sectional survey of physicians in the BMC was conducted over one month in January 2018. The survey
responses were collected and the data from all the respondents were analyzed by “SPSS" 25.0. and Microsoft Excel 2010.

Results: This questionnaire was answered by 105 physicians and surgeons from different departments at the BMC. About
48% of the respondents had no computers at their workplace, while 39% had one, and 11.4% used their own laptops. Most
of the responding physicians use their computers to execute different tasks of their work, like writing patient information,
reviewing drug information and writing medical reports. Approximately 27% of the respondents had internet access at their
workplace, while about 64% did not. Using the internet, the respondents looked up different information about medications
they prescribed; drug interactions, dosing, drug allergies, and contraindications were the most significant information sought.
However, while the majority of the respondents had never heard about EPS (63%), most of them were willing to use it for
prescribing medications (82.9%).

Conclusion: This is a preliminary study that perceives the readiness of a tertiary care hospital in Libya to be implemented
via an electronic prescribing system. As seen, it shows the lack of basic needs, i.e., computers and internet access, for such
systems in our Libyan national facilities, but it clearly shows the eagerness of Libyan physicians to use these systems. Finally,
Libyan health authorities should push forward the implementation of these electronic solutions in hospitals as a part of a
national health reform plan.

Keywords: electronic prescribing systems, benghazi medical centre, attitude of physicians, analysis.

1. INTRODUCTION electronic prescriptions are considered an interesting issue
. o among other electronic health solutions to process health-

Over the years, hand-written prescriptions have been the related data. [ (2]

preferred method of communication for physicians in

therapeutic decisions related to medication and for *Correspondence:

Arwa Benkhaial

i istri icati 1]
pharmacists to distribute medications. Nowadays, E mail: arwa benkhaial @uob.eduly
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Electronic prescribing (E-prescribing) systems can
provide computer-based support for the creation,
transmission,  dispensing, and  monitoring  of

pharmacological therapies. B! E-prescription solutions
capture and circulate prescription information between
prescribers, pharmacies, and insurers that handle related
payments, accelerating flows and eliminating legibility
issues (frequently faced when using handwritten
prescriptions). Such solutions can support aims for cost
containment, enhancement of patient safety, control over
doctors’ prescription patterns, and process quality
assurance.

Implementing E-prescribing systems can overcome many
problems of the paper-based prescribing process and result

in many benefits, including cost saving, reducing
prescription errors, increasing prescription legibility,
improving medication therapy outcomes, reducing

redundant paperwork as well as electronically accessing
updated pharmacopeia information and patient medication
history. B 71111 Sych systems assure patient safety by
reducing the time gap between the point of care (e.g.,
physician's clinic, hospital) and point of service (e.g.,
pharmacy), leading to a reduction in medication errors, and
an improvement in the quality of care. % Patient safety is
assured using these systems, because e-prescribing
reduces adverse drug reactions (ADRs) by allowing
patient allergies, past unpleasant experiences with certain
drugs, and drug-drug interactions to potentially be
identified, also pending pharmacist intervention. M E-
prescribing also may catch dosage errors, especially
regarding the differences between paediatric formulations
and adult dosage levels. 4

E-prescribing systems often form part of a larger electronic
medical record (EMR) system, allowing physicians access
to a broad range of patient information, including medical
histories and details of diagnoses and treatment, besides
prescription information. 2

Health authorities around the world support the adoption
of electronic prescription systems and reports of successful
implementations are primarily from the inpatient setting;
less frequently the ambulatory setting. 4! In the last years,
many countries in the Middle East region have adopted
these solutions successfully. 15161 Health authorities in
Libya have not yet adopted these solutions, but hopefully
will in the next years.

For this, it would be useful to foresee the perceptions of
physicians about these electronic solutions. Therefore, this
study aimed to investigate the knowledge and attitude of
physicians working at the Benghazi Medical Centre
(BMC) towards EPS and the availability of facilities
required for applying such an electronic prescribing
system in BMC. Also, to compare the knowledge of
physicians who had more than 10 years of experience
versus less experienced physicians.

2. METHODS:
First, a draft of the questionnaire was piloted on 10
practicing physicians to check for readability,

understanding, question design, and the length of the
survey. Based on the result of this pilot test, the
questionnaire was modified and the final version was
distributed to participants and a cross-sectional survey of
physicians in the Benghazi Medical Centre (BMC) was
conducted over one month in January 2018.

The physicians were interviewed and asked to fill out the
questionnaire form. It comprised of a series of 12 questions
most of which were of the closed multiple-choice type.
The first four questions were about the demographics of
the physicians, including age, gender, position, and
experience. The fifth to twelfth questions were about the
availability of computers at their working office, the work
they use their computers for, whether they have internet
access at their working office, the information that usually
they look for during prescribing that they would like to
look for electronically, e.g., drug interactions, drug dose,
drug-allergy, contraindications. The last two questions
were about electronic drug prescribing systems and
whether they would like to have the chance of writing
prescriptions electronically.

The survey responses were collected and the data from all
the respondents were analysed by “SPSS" 25.0.
Descriptive statistics including percentages and frequency
distribution were calculated for each of the variables. Later
the graphs were illustrated using Microsoft Excel 2010.
Additionally, a chi-square test was conducted to find if
there is a relationship between the length of experience and
the knowledge of the physicians about EPS. As the
participants were grouped into 2 groups (experience >10
years and < 10 years), the chi-square test was done using
the online website: Calculator.net. 7]

3. RESULTS:

This questionnaire was answered by 105 physicians and
surgeons from different departments at the Benghazi
Medical Centre, including medicine and surgery. The
demographic data of the responding physicians revealed
that the majority (53.3%) of the respondents were from the
age group of 25-35 years, while approximately 9% were
from the oldest age groups (50 years and more). The mean
age of the participating physicians was 36.5 +1.607.
About 63% of the respondents were females, while 37%
were males. About 50% of the respondents had work
experience of fewer than 5 years, and about 18% had an
experience of work of over 15 years. Almost 45% of the
respondents worked as senior house officers (SHO), while
almost 28% were consultants. A summary of the
demographic data of the responding physicians is shown
in Table 1.
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Table 1. Demographics of responding physicians.

Category Frequency Percentage (%)
25-35 yrs. 56 53.3
36-45 yrs. 28 26.7
Age group 46-50 yrs. 12 11.4
Over 50 yrs. 9 8.6
Gender Male 39 37.1
Female 66 62.9
Current Position Consultant 29 27.6
Specialist 11 105
Registrar 18 17.1
SHO* 47 44.8
Work Experience 0-5 yrs. 52 495
6-10 yrs. 21 20.0
11-15yrs 13 124
Over 15 yrs. 19 18.1

*SHO Senior Health Officer

About 48% of the respondents had no computers at their
workplace, while 39% had one, and 11.4% used their own
laptops (Figure 1).

( )

Have a
computer
Do not have
a computer
Use own
laptop

B Computer
out of order

\_ J

Figure 1. The distribution of responding doctors according
to the availability of computers at their workplace.

Most of the responding doctors use their computers to
execute different tasks of their work, such as writing

patient information, reviewing drug information and
writing medical reports (Figure 2).

( )

%1

Writing patient
information

W Writing
prescriptions

Writing medical
reports

\_ J

Figure 2. The work that the responding doctors accomplish
using their computers.

Approximately 27% of the respondents had internet access
at their workplace, while about 64% did not (Figure 3).
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Figure 3. Distribution of doctors according to the
availability of internet access at their workplace.

Using the internet, the respondents looked up different
information about medications they prescribed e.g., drug
interactions, dosing, drug allergies, and contraindications
were the most important information (Figure 4).
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Figure 4. The type of information that the responding
doctors look up on the internet.

However, the majority of the respondents had never heard
about EPS (63%), but most of them were willing to use it
for prescribing medications (82.9%). See Figures 5 & 6.

\_ J

Figure 5. The respondents' knowledge about the electronic
prescribing system

82.9
100
80
o 17.1
40
2 a=y
0
. Yes No

Figure 6. The distribution of the percentage of respondents
who would like to use an electronic prescribing system.

The chi-square test of independence showed that there was
no significant association between the knowledge of the
physicians about EPS and the length of years of work
experience, X2 (2, N = 105) = 3.047, p = .245.

4. DISCUSSION

Electronic prescribing systems (EPS) are a new trend in
modern health technologies, especially in developing
countries like Libya. These systems have specific
requirements to be equipped in healthcare facilities.
Therefore, we aimed in this to study the availability of such
equipment, i.e., computers and internet access, and the
preparedness of physicians at BMC to be provided with an
electronic prescribing system.

For healthcare facilities to be installed and fully
implemented with an EPS they should be fully equipped
with computers. ['81 Unfortunately, this was not the case at
the BMC, where almost half of the physicians had no
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computers at their desktops, and about 11% of the
physicians used their own laptops for documentation work.

The majority of the physicians used their computers for
looking up drug information. Meanwhile, approximately
19% of the physicians used computers for documenting
patient information and writing medical reports. Though
this could be a good sign that it is time for introducing an
electronic medical record system at the BMC, it also shows
how critical the readiness of medication information at the
time of writing prescriptions for doctors is.

The internet is the major source of information all over the
globe, and physicians in particular use internet resources
for patient care. %1 At the BMC, the majority (63%) of the
physicians had no internet access and only 27% had
internet access and usually used their own mobile access.

Relevant and easily accessible drug information at point-
of-care is essential for physicians' decision-making when
prescribing. % This was the case at the BMC too, where
all kinds of drug information, i.e., drug interaction, drug
doses, drug allergies and contraindications, was a
significant need for BMC physicians. This emphasizes the
urgent need for implementing an EPS. The respondents’
answers to the question, "Would you like to use an
electronic prescribing system for writing prescriptions?”
also confirmed this. Additionally, it shows the positive
attitude of the physicians towards EPS, where the majority
(82.9%) answered "Yes" though many (62.9%) had never
heard about it before.

Similar results were found even in developed countries,
e.g., the United States, as they began implementing such
systems. This is seen in the results of the study by Devine
et. al., where the physicians had positive attitudes that
facilitated the adoption of these systems. (14

Analyzing the relationship between the years of
experience (more than 10 years) and the knowledge of
physicians about EPS, showed no significant relationship.
This can be due to the small sample size of the study.

5. CONCLUSION:

This is a preliminary study that assesses the readiness of a
tertiary care hospital in Libya to be implemented with an
electronic prescribing system. First, it shows the lack of
basic needs, i.e., computers and internet, for such systems
in our national facilities, but furthermore it obviously
shows the eagerness of Libyan physicians to use these
systems.

Finally, the Libyan health authorities should push forward
the implementation of these electronic solutions in
hospitals as a part of a national health reform plan.
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Abstract

Background: The histologic classification of bladder tumors remains an important predictor of treatment response and
patient outcome.

Aim: The present study aimed to see the histomorphological pattern of urinary bladder cancer (UBC) with regard to age and
sex, and to determine the stage, grade, and the presence of muscle invasion.

Methods: A six-year retrospective study of all consecutive cases diagnosed in the Department of Pathology, Faculty of
Medicine (2006-2011), and Department of Urology, Faculty of Medicine, Benghazi Libya (2019-2020). Results: The study
included 120 patients. The ages ranged from 18-96 years old with a median of 67.5 years. 90% were males and 10% were
females giving a male to female ratio of 9:1. Transitional Cell Carcinoma (TCC) was the predominant histological type 100
(83.3%), followed by Squamous Cell Carcinoma (SCC) 20 (16.7%). Grade Il of urinary bladder cancer was the most common
tumor grade accounting for 77 (64.2%). 98 (81.7%) of the patients had Non-Muscle Invasive Bladder Cancer (NMIBC)
versus 22 (18.3%) who had Muscle Invasive Bladder Cancer (MIBC). Pathological staging showed that 33 (27.5%) cases
were urothelial confined carcinoma (PTa) while 67(55.8%) each accounted for lamina propria (PT1) and only 20 (16.7%)
were muscle-invasive carcinoma(PT2).

Conclusion: TCC is the most common histopathological type of UBC. Bladder tumors are more commonly encountered in
males with the majority of cases occurring in the 6th decade. Both intermediate-grade TCC in stage (PT1) and low-grade
carcinomas stage (PTa) were relatively common patterns seen in this study

Keywords: bladder cancer - urothelial tumors - urinary bladder.
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1. INTRODUCTION

Globally, many studies have shown that bladder cancer is the
ninth most common malignancy . Approximately 90% of
bladder cancers are urothelial carcinomas (UCs) that arise from
the inner epithelial cells lining the bladder 2, It is well known
that tobacco smoking is a major risk factor accounting for up to
50%-65% of urothelial bladder cancer. However, occupational-
related risks accounted for 20%-25% of urothelial bladder cancer
of which transitional cell carcinoma (TCC) was the most
common type 1.

Previous studies have revealed that UBCs have various histologic
features pattern based on the growth pattern of the intraepithelial
lesion 51, Roughly three-fourths of UBC are non-muscle
invasive [61. Men are affected more often than women (3-4:1) [,
The natural history of these bladder cancers is that of recurrence
and progression to higher grades and stages [8l. The present study
aimed to analyze the histological pattern of urinary bladder
cancer with regards to age and sex and to determine the grade,
stage, and presence of muscle invasion over a 6-year period.

2. METHODS

This retrospective study was carried out in Paraffin-embedded
specimens retrieved from the pathology archives at the Pathology
Department in Benghazi University during the 6-year study
period between 1st January 2006 and 31st December 2011, and
archival data from the Department of Urology, Faculty of
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Medicine, Benghazi Libya (from 1st January 2019 to 31st
December 2020) was included in the study. Patients who
underwent transurethral resection of bladder tumor (TURBT) and
radical cystectomy. Specimens were studied by routine paraffin
processing and hematoxylin and eosin stain. Demographic data
including patients' age, sex and histopathologic diagnosis
collected from pathology reports. The urinary bladder cancer
cases were divided based on histological patterns into non-
invasive and invasive carcinoma. The quantitative variables such
as age are expressed as median and qualitative variables such as
histopathological diagnosis are represented by frequencies and
percentages.

3. RESULTS

The total number of patients included in this study was 120
patients with a median age of 67.5 years (range 18- 96). The age
peak was between 61 and 70 years (37.5%) as shown in Fig. 1.
Only 7.5% of patients were under the age of 40 years. The male-
to-female ratio was about 9:1. Table 3 shows that Transitional
Cell Carcinoma was the dominant histopathological subtype 100
(83.3%), while SCC represented 20 (16.7%). Among the studied
cases, intermediate grade |1 urinary bladder carcinoma was found
to be the most common with 77 (64.2%) followed by high grade
I with 32 (26.7%), and grade Il comprised 11 (9.2%). In
pathological staging, 33(27.5%) cases were urothelial confined
carcinoma (PTa) while 67 (55.8%) lamina propria invasive
carcinoma (PT1) and 20 (16.7%) muscle-invasive carcinoma
(PT2).

45
40
16
10
& é -

60-51 70-61 above 70

Age (Years)

Figure 1: Distribution of patients according to age groups

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

239



SJUOB (2022) 35 (1) Medical Sciences: 238 — 241

Garalla & Darraz.

Table 1: Patient demographics and clinical and pathologic findings in UBC

‘ Number Total (%)
Age
Median (range) 67.5 (18-96)

Sex
Male 108 90%
Female 12 10%
Histopathology
TCC 100 83.3%
SCC 20 16.7%
Pathologic Stage
PTa 33 27.5%
PT1 67 55.8%
PT2 20 16.7%
Grade
| 32 26.7%
] 77 64.2%
11 11 9.2%
Muscle invasive
Muscle non invaded 98 81.7%
Muscle invasion 22 18.3%

4. DISCUSSION:

This study is based on an analysis of the clinicopathological
characteristics of bladder tumors in transurethral resection of
bladder tumor (TURBT) and radical cystectomy. In this study,
the majority of patients were in their sixth to seventh decades of
life, which was fairly concordant with local and the median age
of patients with bladder cancer was 67.5 years. This was in
accordance with other studies where bladder neoplasms are
primarily encountered in men aged 50 to 70 years [® 1011 12],
Nevertheless, a slightly lower mean age of occurrence of 33.2
years was documented in another related study by Comperat et al
181, The present study has revealed that urinary bladder cancer
is more common in males as compared to females. Overall, the
male-to-female ratio was 9:1. The sex ratio in the current study
was in good agreement with other studies, which have all shown
a male-to-female predominance 24151,

In the present study, we found TCC is the most common type of
UBC in more than 83.3% of the studied cases. This result was in
good agreement with Laishram RS et al and Raphael S et al,
which have shown that TCC is the most common malignant
bladder tumor [16:17],

In the current study, SCC represented only 16.7% of malignant
bladder tumors. On the other hand, our findings are contrary to
other studies where SCC was the most common pattern of
bladder cancer®19. The cause for this discrepancy is associated
with the various risk factors and environmental factors involved
in the etiology of bladder cancers. Additionally, it could be
explained in terms of diagnostic approach and/or possibly being
due to the effects of hereditary factors.

Tumor grading and staging of UBC currently are highly
correlated with recurrence and progression, and also have a great
prognostic significance. Our data revealed that in UBC, most of
the cases were in the Intermediate grade (grade 1) at 77(64.2%)

followed by low grade (grade I) at 32(26.7%) and only 11(9.2%)
cases were High grade (grade Il1). A similar finding was also
reported where 66 were low grade and 44 were high grade 2%,

In this study, we found that early pathological stages (PTa and
PT1) accounted for 83.3% while late-stage cancer accounted for
16.7%. This is similar to the findings of Vaidya et al where early-
stage cancer (pTa and pT1) accounted for 73% 211, The patients'
pathological reports showed that in most of the studied cases of
UBC, 98 (81.7%) of the patients had Non-Muscle Invasive
Bladder Cancer (NMIBC), while only 22 (18.3%) had Muscle
Invasive Bladder Cancer (MIBC). This is in agreement with
published data which has shown that about 70-75% of bladder
cancers are non-muscle invasive bladder cancer (NMIBC) [2223],

5. CONCLUSION:

In conclusion, this study has shown that bladder tumors are more
commonly encountered in males with the majority of cases
occurring in the 6th decade. Transitional cell carcinoma of
bladder cancer was the commonest histological type observed.
Both intermediate-grade TCC in stage (PT1) and low-grade
carcinomas stage (PTa) were relatively common patterns seen in
this study.
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Recommendation

As the prognosis of early-stage bladder cancer is better than that
of an advanced disease after curative resection, it is
recommended that the tumour should be detected earlier.
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Abstract

Background: Foreign body ingestion, and food impaction, in adults are common emergency department problems.
Endoscopic intervention is required for potential therapy to minimize the risk of complications

Aim: To describe the endoscopic findings and interventions for patients with a history of unintentional foreign body
ingestion, and food impaction, referred to the adult gastrointestinal endoscopy service.

Methods: Endoscopy reports for all patients referred to adult gastrointestinal service with a history of non-intentional foreign
body ingestion, or food impaction were retrieved from the electronic records in the Endoscopy Department at the Benghazi
Medical Center, from March 2010 to December 2019, using relevant keywords.

Results: A total of 20 patients (7 males and 13 females), were referred to the adult endoscopy service with a history of either
food impaction or non-intentional foreign body ingestion, during the period from March 2010 to December 2019.

Eleven patients had a history of foreign body ingestion, with a foreign body identified and removed in 6 (54.5%) patients.

Nine patients presented with a history of food impaction, while a food bolus was identified and managed in 7 (77.7%) of
them.

The most common type of impacted food in the study series was a piece of meat stuck in the esophagus (4 patients). In three
patients, the piece was removed and in the fourth, it was pushed into the stomach.

Conclusions: The number of referred cases to our Endoscopy Department is relatively small. In more than half of the patients,
foreign body or food bolus or material could be identified, and in all of them, endoscopic management was successful with
no reported complications.

Keywords: endoscopy, food impaction, foreign body, gastrointestinal.
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1. INTRODUCTION

Foreign body ingestion and food impaction are common
Emergency Department issues, that usually require urgent
endoscopic intervention. [

In the literature, the term “foreign body” can also be used to
denote both true foreign body and impacted food material (e.g.,
fish bone). In this case series, these are described separately.

Most of the cases of intentional foreign body ingestion are in the
pediatric age group especially from 6 months to 3 years of age,
while in adults, it's usually seen in patients with psychiatric
disorders, mental retardation, or drug intoxication. [?

In contrast, food impaction is more common in elderly people or
in the presence of underlying gastrointestinal abnormality -3

Food boluses or foreign bodies usually pass throughout the
gastrointestinal tract and are excreted with feces, without
complications. Only 10-20% of ingested foreign bodies require
intervention to avoid complications (ulceration and/or
perforation), while the majority will pass through the
gastrointestinal tract without any complication. [°]

The most common site where foreign bodies or food boluses are
stuck is the esophagus. It's rare for them to lodge in other parts of
the gastrointestinal tract. [6]

Endoscopic intervention is the definitive diagnostic and
therapeutic option, with different endoscopic techniques
available for safely retrieving foreign bodies and impacted food
in the upper gastrointestinal tract. Laryngoscopy may be
indicated in some patients, and only a minority will require
surgical intervention. [7-10]

Foreign bodies or impacted food are usually found in 50-90 % of
patients with relevant history during an upper endoscopy. 1151

Although asymptomatic patients with a history of non-sharp or
non-threatening foreign body ingestion can be observed for up to
24 hours, an upper gastrointestinal endoscopy is generally
recommended for most cases with a history of foreign body
ingestion. [9,11,12,16-20]

The main types of foreign bodies and food boluses reported in
the literature were coins, fish or chicken bones, or dental
prostheses. [12

In this case series, we described the endoscopic findings and
interventions for patients with a history of unintentional foreign
body ingestion, and food impaction referred to the adult
gastrointestinal endoscopy service and their management.

2. MATERIALS AND METHODS:

Endoscopy reports were retrieved from the electronic records in
the Endoscopy Department at the Benghazi Medical Center, from
March 2010 to December 2019. Data are stored in Endobase
software and a search was made by using relevant keywords.

Inclusion criteria were all patients referred to the adult
gastrointestinal service with a history of non-intentional foreign
body ingestion or food impaction.

The following data were collected from endoscopy reports: age,
sex, indication for endoscopy, findings, and any interventions.

3. RESULTS:

A total of 20 patients (7 males and 13 females) were referred to
the adult endoscopy service with a history of either food
impaction or non-intentional foreign body ingestion, during the
period from March 2010 to December 2019.

The age range of patients was 14-84 years, with a mean of 37.8
years.

Eleven patients had a history of foreign body ingestion, with a
foreign body identified and removed in 6 (54.5%) patients.

Nine patients presented with a history of food impaction, while a
food bolus was identified and managed in 7 (77.7%) of them.

The most common type of impacted food in the study series was
a piece of meat stuck in the esophagus (4 patients). In three
patients, the piece was removed and in the fourth, it was pushed
into the stomach.

Metallic needles were the most commonly observed type of
foreign body and were identified and endoscopically removed in
5 patients, all females.

The endoscopic findings of the study series, and endoscopic
intervention, are shown in the table.
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Endoscopic Findings and Intervention

Age

Patient Ne Sex History Endoscopic findings Procedure
(years)
1 44 M Food impaction Piece of meat found obstructing the distal Cut into small particles
esophagus by biopsy forceps, and
pushed into the
stomach, although a
large particle was
removed by grasping
forceps.

2 76 M Food impaction Impacted food bolus in the upper esophagus removed by endoscopy,
pushed to the stomach
with biopsy forceps.

3 14 F Foreign body A pin needle was found in the prepyloric Removed by

ingestion area, with mild erythematous antral gastritis. polypectomy snare
4 20 F Foreign body No foreign body found
ingestion

5 16 F Foreign body A pin was found in the prepyloric area. Removed by

ingestion polypectomy snare

6 48 Food impaction No food bolus found

7 46 Food impaction A peach seed was found in the stomach. The patient missed a
second arranged
endoscopy

8 15 F Foreign body A pin was found at the gastric body, with Removed by

ingestion erythematous pangastritis. polypectomy snare
9 26 F Foreign body Normal
ingestion

10 61 M Food impaction A piece of meat stuck at GEJ Pushed into the stomach
with biopsy forceps

11 23 F Foreign body A sewing needle, in the second part of the Removed using rat

ingestion duodenum. tooth forceps

12 21 F Foreign body Normal

ingestion
13 19 F Foreign body Normal. Examination was done under X-ray. | Follow-up with X-ray,
ingestion The needle was seen at the level of the mid- and after one month it
esophagus but outside the esophageal lumen was removed by
bronchial colonoscopy.
14 30 F Foreign body Superficial erosion beyond cricopharyngeum
ingestion

15 53 M Food impaction A food bolus found below the upper Pushed into the stomach

esophageal sphincter with biopsy forceps

16 43 M Foreign body Single erosion in the middle third of the

ingestion esophagus

17 84 M Food impaction A piece of meat stuck at GEJ Removed in pieces by
dormia basket

18 24 F Food impaction A piece of peanut stuck at 30cm from incisor | Removed by snare

teeth due to tight esophageal stricture.

19 20 F Foreign body A pin stuck at the pyloric ring. Removed by oval snare

ingestion

20 73 M Food impaction A piece of meat stuck at GEJ. The esophagus | Removed by snare

was full of liquids and food particles.
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4. DISCUSSION

Sites of impaction:

In this case series, foreign bodies or impacted food were
identified in 13 cases.

Eleven patients with a history of foreign body ingestion were
endoscoped, and foreign bodies were detected in five of them.
Most of the foreign bodies were found in the stomach (4 patients).

Out of the 9 patients with a history of food impaction, a food
bolus or particle was found in 8 patients and was endoscopically
managed in 7 patients. The most common site for impacted food
was the esophagus (7 patients), mostly in the lower third (4
patients).

This is in comparison to other reports where most of the foreign
bodies and food materials lodged in the esophagus were found in
the lower esophagus (69.4% in one study). (23]

In another observation, half of the patients with a history of
foreign body ingestion, objects were seen by endoscopy. 24

It was shown that up to 90% of foreign bodies will pass
spontaneously through the gastrointestinal tract, and at least 10%
may require endoscopic intervention. Only 1% or less may need
surgical intervention. 122

In one of our cases, a needle that was not detected by an upper
endoscopy was traced by serial X-ray imaging until localized in
the colon and removed by colonoscopy.

In five patients with a history of foreign body ingestion, no
foreign body could be identified during endoscopy. Although no
imaging studies were done, none were referred back for a second
endoscopy.

In two of the patients with a history of foreign body ingestion and
negative endoscopy, mucosal erosions were noted (one below the
cricopharyngeal level and the other in the mid-esophagus), which
were thought to be due to injury from a sharp foreign body.

Endoscopic management:

Endoscopy is the main diagnostic and therapeutic tool, given the
high rate of detecting foreign bodies or impacted food and the
low rate of complications. 21

Food boluses or particles are the commonest types of objects
lodged in the upper gastrointestinal tract reported in the literature
(68.8%).

Most of the foreign bodies can be removed endoscopically. The
success rates of 95.5%, 94.1%, and 99.9% were observed by
Skok P et al, Li Z-S, and Nandi P et al, respectively, [1213.23]

Older age, location (in the esophagus), larger size, and longer
impaction time were significant risk factors predicting
conversion to surgery due to the inability to remove the foreign
body endoscopically. (24

All foreign bodies retrieved in our patients were pins, (except in
one case who ingested a sewing needle), and all the subjects were
females. This can be explained by the habit of holding the blunt
tip of the pin between lips while wrapping the headscarf before
fixing the scarf with the pin, then accidentally the pin may fall in
the mouth and gets unintentionally swallowed. No other types of
foreign bodies were seen in our patients’ group. Endoscopic

intervention was performed in all patients, as there was a risk of
perforation without intervention, [16.25.26]

Among the commonly reported foreign bodies in the literature
are dental prostheses, while food materials included food boluses,
and chicken and fish bones. Other reported foreign bodies include
hooks, batteries, coins, keys, screws, razor blades, lighters,
buttons, toys, toothbrushes and safety pins. [11:23]

Endoscopic management of foreign bodies is preferably done
with forceps, while food impaction is usually managed with a
retrieval basket or mobilization (push technique). 211

The endoscopic management of esophageal foreign bodies or
impacted food is either by push or pull techniques. [10-121518.27]

In our cases, the most commonly used device accessories for
foreign body removal were rat-tooth forceps and snares. 12

Successful endoscopic management was achieved in 12 cases
(92. 3%), a figure that is similar to others reported in the
literature, [-12.17.18]

One of the study patients was found to have a large peach seed in
the stomach that couldn’t be retrieved, and the patient missed a
second endoscopy appointment for another attempt.

The most common type of impacted food in our cases was a piece
of meat, mostly stuck at the gastroesophageal junction. This is in
comparison to other food materials reported more frequently in
many studies, where fish bones were more common. On the
contrary, meat (beef and poultry) is the most common type of
obstructive food in the esophagus according to Weinstock LB et
al and Okan I et al . [28.29]

Soft food impaction in the esophagus is associated with a lower
risk of serious adverse effects. 5]

Four patients in this case series had meat bolus lodged in the
esophagus. The choice of accessory device used was variable.
The bolus was removed in three patients using a different
accessory in each: a snare, a basket, and grasping forceps. In the
fourth patient, the bolus was pushed into the stomach, by biopsy
forceps.

In general, soft food material (i.e., excluding bones) is safely
managed by pushing down into the stomach using biopsy forceps,
with or without prior cutting into fragments.

Underlying esophageal disease:

About 30% of patients with food impaction (particularly with
meat and fish bones) have an underlying esophageal disease 11

Food impaction may be due to upper gastrointestinal pathology,
like benign or malignant esophageal strictures, or esophageal
dysmotility. [5:12:1831]

Other underlying conditions include also carcinoma,
diverticulum, post gastrectomy, hiatus hernia, or achalasia. [*%

In cases of food impaction, benign strictures are common. In a
small number of patients, the cause can be tight fundoplication or
no abnormality. (28]

We had one case (a 24-year-old woman) with a lower esophageal
benign stricture. A peanut was found stuck at the
gastroesophageal junction and was successfully retrieved by a
snare. A net basket is ideal for the endoscopic removal of
impacted soft or non-sharp food particles in the esophagus.
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Because of the unavailability of net baskets, the use of other
endoscopic accessories (snare, biopsy forceps, and dormia
baskets), in the study patients was a second option.

None of the remaining patients had an underlying esophageal
abnormality that may contribute to food or foreign body
ingestion, but in patients with a history of foreign body ingestion
and negative endoscopy, mucosal erosions were detected.

Complications:

Endoscopic removal of foreign bodies generally carries low risk
of complications.

We didn’t report any complications from endoscopic
management of foreign body or food impaction, probably
because of the small number of patients in this case series.

Complications related to foreign body or impacted food were
reported in many observations (<5%), and they included:
lacerations, bleeding, and perforation (with
pneumomediastinum, mediastinitis, or abscess). [%:10:12:32]

Esophageal perforation (rarely other parts of the gastrointestinal
tract) and subsequent fatal complications may occur with
ingested foreign objects or impacted food, and the outcome
depends on the site of impaction, the duration before treatment,
and the type of ingested object. 52

5. CONCLUSION:

Unintentional foreign body ingestion and food impaction in
adults, despite being common the number of referred cases to our
endoscopy department is relatively small. In more than half of the
patients, foreign body or food bolus or material could be
identified, and in all of them, endoscopic management was
successful with no reported complications.
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Abstract

Background: Alhagi maurorum is a medicinal plant found in different regions of the world including the eastern part of
Libya.

Aim: It is widely used in liver diseases with its hepatoprotective activity but its effect as an anti-ulcerogenic is not known
locally. This study was undertaken to investigate the anti-ulcer effect the Alhagi maurorum has.

Methods: A camel thorn extract (CTE) was prepared and administered to a group of mice for five days before they received
ethanol to induce gastric ulcers. Comparable groups were a negative control group of mice that received normal saline and a
positive control group of mice that received ethanol. The histopathological study of all stomachs was performed and graded
according to the lesion scoring system.

Result: Statistically, the mice that received CTE showed a significant improvement in the lesion score as compared to the
animals that received ethanol.

Conclusion: We conclude the Alhagi maurorum has gastroprotective activity against ethanol-induced gastric ulcers.

Keywords: alhagi maurorum, ethanol, gastric mucosa.

1. INTRODUCTION

The Leguminosae is a family of plants that is composed of

Gastric ulcers are one of the most common gastrointestinal
diseases [, However the exact causes of this disease are not
clearly understood but any reason such as stress, drug use and
smoking that results in an imbalance between aggressive and
protective factors may be considered an etiology (2. The major
challenge of prolonged use of antiulcer drugs such as proton
pump inhibitors, H2-blockers, and many others is their adverse
effects [ 4. Therefore, researchers have focused on the
investigation of the medicinal plants used in traditional medicine
for the prevention and treatment of gastric ulcers. Many
medicinal plants have shown antiulcer effects in animal studies
[3.51 One of the medicinal plant families that may have a great
role in the treatment of gastric ulcers is the Leguminosae.

*Correspondence: Huda M. Gargoum.
drhudi@yahoo.com

hundreds of genera and thousands of species [6l. A variety of
plants in this family contain raw materials that are used as herbal
medicines [/, Alhagi maurorum (camelthorn) belongs to this
family. It is a spiny plant with strong, stiff, abundant spines and
produces small size, bright pink to maroon flowers. The plant
grows in sandy and loamy soils in North Africa, the Middle East
and South East Europe 1. Chemically, it has been found that the
Alhagi maurorum is composed of many fatty acids and sterols,
coumarins, alkaloids, vitamins and flavonoids such as tamarixtin,
isorhamnetin, quercetin chrysoeriol and kampferol [3-14],
Although there is not enough data to reveal the importance of this
herb in traditional medicine, some researchers showed that the
Alhagi maurorum is used for rheumatic pains, and liver and
gastrointestinal disorders 5171, It is also used for polyps in nasal
cavities, certain tumors, kidney stones and as a diuretic, laxative,

expectorant, antiseptic and anti-diarrheal medicine and herb [8- 18-
20].
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2. MATERIALS AND METHODS

Plant collection and preparation of extracts

An sufficient amount of fresh herb of Alhagi maurorum (Camel
thorn) was gathered from Jagbob, a city in the eastern south of
Libya. The plant was washed with tap water and left to dry at
room temperature then crushed and ground by continuous
soxhlation; 85 grams of the dried powders of Camel thorn were
gradually extracted with petroleum ether, chloroform, ethyl
acetate and ethanol (500 ml) respectively. By using a rotary
evaporator, the Camel thorn ethanolic extracts (CTE) were
evaporated and preserved for use in the pharmacological study.
Twelve grams of CTE were obtained from 85 grams of the crude
plant 211,

Experimental animals

Both sexes of albino mice weighing 25-30 g were maintained and
bred in the animal house of the Faculty of Medicine - Benghazi
University, Benghazi, Libya. All animals were kept in standard
cages (48x35x22 cm), at room temperature (20 +5°C) with
artificial light from 7.00 am to 4.00 pm, and supplied with food
and tap water ad libitum. All animal experiments were carried out
in accordance with the Benghazi University Ethical Committee
regulations.

The mice were divided into 3 different groups each of 6 mice.
The first (control (N)) group received normal saline orally.

The second group (E) received 1 ml/kg body weight of 95%
ethanol orally 11. The third group received CTE and ethanol
(C+E). Oral doses of 660 mg/kg of CTE were administered for 5
consecutive days. The last dose of CTE was received 120 min
prior to the ethanol receiving. All animals were starved of food
but not water 18 hours before the administration of the ethanol.
All animals were terminated and their stomachs were removed
and opened along the lesser curvature. The stomachs were
dropped in 10% formalin and sent for histological examination.

Histological procedure:

All the specimens were stained with haematoxylin and eosin
(H&E). The stained slides were examined by a histopathologist
who was blind to the groups under a light microscope for any
histopathological changes. These changes were graded according
to the lesion scoring system [, The total score was 14. It was
assigned as 1. Epithelial cell loss (Score: 0-3); 2. Oedema in the
submucosa (Score: 0-4); 3. Haemorrhagic damage (Score: 0-4)
and 4. Presence of inflammatory cells (Score: 0-3). The total
score was 14.

Statistical analysis

The statistical significance was determined by one-way analysis
of variance (ANOVA) followed Mann-Whitney U test as a post-
hoc analysis between different groups. The value of P < 0.05 is
considered statistically significant. value of P < 0.01 is
considered highly significant All statistical analyses were done
using the GraphPad prism Software.

3. RESULT

The histological evaluation of sections of the stomach of mice in
the first group (N) is shown in Figure (1 A). The sections (H/E
stain, 10X) showed a normal histological appearance of the
stomach with normal mucosa (M), the sub-mucosa (SM),
muscular external (ME), and the blood vessels (BV)

In contrast, the histological sections of gastric mucosa in mice
administered oral ethanol (E group) revealed a moderate to
severe disruption of the epithelium surface (white arrow in figure
1 B) and edema of the sub-mucosal layer with massive leukocytes
infiltration (black arrow in figure 1 B (H/E stain, 20X)).

Figure 1 C shows the histological section of gastric mucosa in
mice that received camel thorn and ethanol (C+E group). As
noticed, there was only mild to moderate damage to the surface
epithelium and there was no edema of the sub-mucosal layer and
some infiltration of leukocytes (H/E stain, 20X).

According to the histological score system mentioned previously,
there was a significant difference of the ethanol received group
(E) as compared with control group (N) (Figure 2). Although
there was a significant difference of (C+ E) group as compared
with group (N), the ethanol-induced histological changes were
much improved in this group compared with group (E). P value

is<0.01

Figure 1: Histological changes in the stomach of different
groups of mice. A: normal stomach. B gastric changes in
Ethanol received group. C: gastric changes in Camel thorn
and Ethanol received group
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Mean of histological score

Groups

Figure 2:Histological score of stomachs of different groups
** highly significant
4. DISCUSSION

Ethanol penetrates the gastric mucosa rapidly and results in
damage of the gastric layers 281, In the current study, oral
administration of ethanol resulted in histological changes.
Moderate to severe changes were observed on the gastric mucosa,
sub- mucosa and muscle layers of ethanol-receiving groups. The
group treated with camel thorn significantly decreased the
mucosal damage, edema and leukocyte infiltrations of ethanol-
induced damage. The histological ulcer score was higher in the
ethanol group when compared with the scores of both C+E group
and N group. These findings were concomitant with other
studies. Shaker (2010) reported that an inflammation of the
gastric wall and vascular dilatation were detected 24 In another
study, Alhagi extract caused a significant improvement in gastric
damage induced by indomethacin in rats [2°l, Furthermore, the
camel thorn increased pH and reduced gastric acid content and it
was suggested that this plant had anti-secretory and mucosal
protective effects on gastric mucosa in rats [26}

The mechanism of gastric improvement is not fully understood.
It could be explained by the presence of flavonoids and
triterpenoids [#71. It has been reported that these compounds have
a cytoprotective effect 28 291, Different studies showed that the
terpenes were associated with the antiulcerogenic effects of
different herbs and it has been suggested that the terpenes
decrease prostaglandine metabolism and vascular permeability
[30-32], The anti-ulcer activity is also attributed to the presence of
flavonoids. Many flavonoids contained in several medicinal
plants have antioxidant activity that inhibits lipid peroxidation
and free radicals; therefore they prevent the gastric alteration
caused by different gastric layer barkers [33-39, In a previous study
in our laboratory, we isolated phyto chemical compounds such as
flavonoids, phenols and terpen 3],

In conclusion, the Alhagi maurorum extract improved ethanol-
induced gastric damage and significantly reduced the histological
score. Further studies are required to investigate the mechanism
of anti-ulcer and cytoprotective activity of Alhagi maurorum.
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Abstract

Background: Untreated childhood hearing loss can adversely affect speech and language development as well as academic, social,
emotional, and behavioral development. Early cochlear implantation before the age of 4 years, within the critical period for central auditory
development, was found to be crucial in reducing the negative impact of auditory deprivation and appears to provide better outcomes than
late implantation.

aim: The aim of this study was to determine the reasons behind late cochlear implantation in children with congenital severe to profound
sensorineural hearing loss.

Methods: A retrospective study was conducted on all cases who received cochlear implants at Specialty Surgical Center, Benghazi, Libya
between October 2017 and June 2021. Patients' medical records were reviewed and demographic and clinical data were collected. Children
with other disabilities, and post-lingual and post-meningitis implantees were excluded from the study. Information about the reasons for
the delay in receiving cochlear implants was obtained over the phone from parents whose children underwent cochlear implant surgery
beyond the age of 4 years.

Results: A total of 74 children were included, 38 boys and 36 girls. The mean age at implantation was 47 months. Forty-one percent (41%)
of children were implanted after 4 years of age. Two-thirds of these children live outside Benghazi. Most of the children had at least one
risk factor for hearing loss. The majority of parents reported more than one reason for the delayed implantation.

Conclusion: It is found that parent decision-making for cochlear implantation is difficult and affected by many factors, including their
personal beliefs (denial, social stigma and fear of surgery), lack of awareness about the existence of cochlear implant technology, and
financial constraints. It is recommended that a national newborn hearing screening program is established for early detection and
intervention and cost-effectiveness.

Keywords: age, children, cochlear implant, early intervention, hearing loss, neuroplasticity.
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1. INTRODUCTION

Over the past three decades, cochlear implantation (CI) has
become widely accepted throughout the world as an effective
auditory rehabilitation technology for individuals with severe to
profound hearing loss across the age span. According to the
National Institutes on Deafness and Other Communication
Disorders (NIDCD), more than 736,900 people have received
cochlear implants worldwide.!!

Hearing loss is rising, as per World Health Organization (WHO).
About 466 million people worldwide have disabling hearing loss,
and 34 million of these are children. The number of people who
need hearing rehabilitation over the next thirty years is expected
to increase to 700 million.[l Globally, the prevalence of
congenital hearing loss varies from 0.3 to 15 per 1000 live
births.®] In developing countries that lack newborn hearing
screening coverage, the incidence of early onset hearing loss is
higher than in developed countries.! The incidence of
sensorineural hearing loss is 10 times higher in high-risk infants
than full-term healthy neonates.!

Since the establishment of newborn hearing screening programs
in many developed countries, more and more infants born with
hearing loss are identified each year.[®1 As a consequence, age at
implantation is decreasing over recent years and evidence
supporting earlier pediatric cochlear implantation is growing.

Many recent studies have highlighted the advantages of early
cochlear implantation on speech and language development in
children with profound hearing loss. Children implanted under 2
years of age developed receptive and expressive language skills
comparable to their normal hearing peers and showed better
auditory outcomes than children implanted at a later age.l"]
Moreover, cochlear implantation during infancy (prior to 12
months of age) provides the ability to enhance the development
of the auditory cortex and to achieve normal speech and language
milestones.!®®! Due to the importance of early intervention for
children diagnosed with Dbilateral severe to profound
sensorineural hearing loss, this study aimed to identify factors
contributing to delayed pediatric cochlear implantation in Libya.

2. MATERIAL AND METHODS

A retrospective study was conducted on all patients who received
cochlear implants at the Specialty Surgical Center in Benghazi,
Libya between October 2017 and June 2021. Patients' medical
records were reviewed and demographic and clinical data were
collected, including address, parental educational level, cause of
hearing loss, and age at cochlear implantation. Children with
other disabilities, as well as post-lingual and post-meningitis
implantees, were excluded from the analysis. Children who didn't
undergo cochlear implant surgery until after the age of 4 years
were targeted in this study. Information about the reasons for the
delay in receiving cochlear implants was obtained from parents
of the target population by asking an open-ended question over
the phone after giving verbal consent. The survey responses were
analysed by “Google forms” and interpreted. Descriptive
statistics including frequencies and percentages were computed
for the research variables.

3. RESULTS

A total of 74 unilaterally implanted children were included, 38
boys and 36 girls. Only 6 children (8%) were non-Libyans.
Nearly half (47%) of the children live outside Benghazi. The
mean age at implantation was 47 months (ranging from 21
months to 8 years). Forty-one percent (41%) of children were
implanted after 4 years of age. Table 1 summarizes the subjects'
demographic characteristics. Further analysis of the distribution
of the geographic location of children who received cochlear
implants after the age of 4 years, as observed in Figure 1, revealed
that the majority (about two-thirds) reside outside Benghazi.
According to the 2015 Libyan Bureau of Statistics and Census
Annual Bulletin, (p.25)11%, about 47% of our study target
population had no access to a specialty center in their region (See
Appendix).

Table 1: Demographic characteristics of study subjects

Frequency Percentage
Gender
Male 36 49%
Female 38 51%
City
Benghazi 39 53%
Outside Benghazi 35 47%
Nationality
Libyan 68 92%
Non-Libyan 6 8%
Age at implantation
Mean 4 years
Range 21 months to 8 years
Before 2 years 4 5%
2 - 4 years 40 54%
>4 - 6 years 20 27%
After 6 years 10 14%
Note. N =74
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B implanted after age of
4years

W implanted at or befors
age of 4 years

Benghazi

Qutside Benghazi

A total of 30 parents of children who received their cochlear
implants late were surveyed over the phone. About two-thirds
(67%) of the parents have bachelor's degrees or vocational
training. Table 2 presents the parents' educational levels. The
majority (83%) of parents reported more than one reason for the
delayed implantation. As much as 63% of parents attributed
parental delays and/or healthcare system delays as barriers to
early cochlear implantation. Less than half (47%) of parents
mentioned financial constraints as a cause for delayed cochlear
implant surgery. Half (50%) of parents reported other reasons
like traveling abroad seeking treatment for their children, recent
conflict and political instability, living far from specialty
hospitals, and the presence of other medical conditions. Table 3
lists the causes of delayed intervention in children with
congenital profound hearing loss as stated by their parents.

Table 2: Parents’ education level

Figure 1: Geographic location of study subjects based on the . Percentag
age at implantation Education Level Father Mother o
Primary school 1 - 1.67%
Middle school 6 3 15%
Secondary school 4 2 10%
' College graduate 6 15 35%
' ' ﬂ ﬂ - ' Vocational training 10 9 32%
e «\*“” ..e-*‘“ A U
“‘w AP N Lc.m“‘ w”“ Uneducated - 1 1.67%
st 4
ik F@ctais
Dead 3 - 5%
Figure 2: Identified risk factors for congenital hearing los
Table 3: Reasons for delayed intervention as reported by parents
Reason
Parental causes/factors 19/30 (63%0)
Lack of awareness 10/30
Denial of hearing loss itself/Social stigma 5/30
Social issues 3/30
Fear of surgery 3/30
Family indecision (reluctance) 2/30
The child is too young, will talk later 4/30
Lack of trust in local hearing health care providers 1/30
Wait and see (hope with hearing aids) 1/30
Hearing healthcare system reasons 19/30 (63%0)
Delayed diagnosis 16/30
Lack of age-appropriate hearing test 3/30
Different professional opinions/recommendations 7/30
Surgical wait list 3/30
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Financial restrictions

14/30 (47%)

For hearing aids/aural rehabilitation
For cochlear implant

Other reasons

15/30 (50%)

Geographic location 2/30
Related to the civil conflict 8/30
Travel abroad 10/30
Medical conditions 3/30
Delay due to more than one reason 25/30 (83%0)

4. DISCUSSION

Pediatric cochlear implant candidacy criteria have continuously
changed since its FDA approval for children in 1990. Age at
implantation was reduced to 18 months from >24 months in
1998; then lowered to 12 months in 2000, and recently further
reduced to 9 months in 2020. These continuous updates are
driven by the positive impact of early cochlear implantation on
the maturation of the auditory system and the development of
speech perception.[1-13]

Neuroplasticity - the ability of the brain to change and adapt to a
new situation (either external or internal stimulus) like
maturation, injury, or learning - occurs during a

restricted timeframe during development called the critical
period. The critical period for the central auditory system is
before 6-7 years of age with the first 4 years of life being the best
age for children to receive cochlear implants as it is the period of
greatest neural plasticity.[’:11.14-16]

Furthermore, cochlear implantation in young infants is
considered surgically safe with no serious anesthesia or
postoperative complications reported.[*18] Karltorp and her
colleagues in Sweden (2019)1°] assessed the surgical safety of
cochlear implantation in children younger than 12 months of age
and concluded that there were no increased surgical risks and
interestingly, it led to normal language development in children
implanted before 9 months of age.

Early implantation improves auditory and communicative skills
necessary for the development of receptive and expressive
language skills. Early cochlear implantation has a positive impact
on quality of life; it is associated with better employment
opportunities and educational achievement. It also provides
benefits to society by lowering the cost of care for congenitally
profound hearing loss individuals.['*2%] Age at implantation is
considered the best predictive factor for speech intelligibility
performance in prelingually hearing impaired children.[16]

Over the last two decades, newborn hearing screening was
implemented in many countries, with the goal of screening all
infants before 1 month of age; confirming the diagnosis of
hearing loss no later than 3 months of age; and ensuring initiation
of essential intervention by 6 months of age.[?] Neumann et al.
(2020)® indicated that the average age of diagnosis of congenital
hearing loss was reduced significantly to less than 5 months in
screened children compared to 35 months in non-screened

children. As a result, children with hearing loss began to receive
early intervention before 7 months of age, in contrast to at 35
months before the start of newborn hearing screening programs.

As seen in the results section, parental factors and healthcare
system delays were the two most frequently reported reasons for
delayed implantation. This is supported by numerous studies that
evaluated factors that may delay the process of getting cochlear
implants in children. Results of a Kothari et al (2015)124 study in
Indore, India indicated that lack of information about the
availability of cochlear implant technology and unawareness of
the benefits of early intervention among parents were the most
commonly identified causes for receiving implants late. In
addition to Kothari et al's (2015) findings, Armstrong et al.
(2013)231 confirmed that parental-related delays like poor
compliance with appointments/follow-up visits, reluctance
toward evaluations, and fear of surgery were the most common
causes associated with a delayed intervention. Other parental
factors are found to be responsible for the delay in seeking
medical help, like uneducated parents, and denial or non-
acceptance of hearing loss.[202224251 However, regarding
illiteracy, our study did not show a significant effect of parents'
education level on why our target group received cochlear
implants after 4 years of age.

Along with parental delays, CI surgery timing may be influenced
by healthcare system delays, which may lead to delayed
confirmation of hearing loss. Slow referral to cochlear implant
centers, long duration of preoperative evaluation, wait-time for
sedated auditory brainstem response (ABR) testing
appointments, and lack of age-appropriate audiometric testing

were determined as barriers to early cochlear implantation.[20.26-
28]

Although cochlear implant surgery was funded by the
government for all CI recipients in this study, a significant
number of parents reported financial restrictions as a factor for
the delay in getting cochlear implants. Further analysis revealed
that the high cost of hearing aids, care and cost of cochlear
implant external device parts and replacements, and post-
implantation rehabilitation services were a burden for many
families.[2%]

Coexistence of medical conditions for example middle ear
disease or neurological/developmental problems noted to delay
confirmation of hearing loss and therefore lead to late
intervention even despite the successfulness of early detection of
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prelingual hearing loss with the implementation of newborn
hearing screening in Canada.[?"]

Less than a third (27%) of parents mentioned the recent conflict
as a barrier to early cochlear implantation. Reviewing the Post
Conflict Assessment of Hospitals report by El-Zanaty &
associates (2012)B% revealed that about 16% of hospitals in
Libya were entirely damaged post-2011 conflict in terms of
human resources, technical equipment, adequacy of the allocated
budget, support from authorities, and drug supplies.

Our research pointed out several challenges for early cochlear
implantation in our community, including:

. Lack of national newborn hearing screening

o Lack of awareness of hearing loss within the
community

. Shortage of hearing healthcare professionals:
experienced  cochlear implant surgeons, pediatric
audiologists, speech-language pathologists, trained hearing
aid technicians

« Lack of interdisciplinary teams

« No standard clinical
protocols

audiological assessment

- Unavailability of age-appropriate testing
« Cost of hearing aids

Additional factors have been identified in the literature that can
delay the process of cochlear implantation such as no newborn
hearing screening program, socioeconomic status, age of parents,
number of children, experience with previous ClI child, access to
audiology center, transportation, hearing aid use, and duration of
preoperative assessment.[202631-331  These factors were not
thoroughly studied here, so future research is suggested to
investigate their role in delaying cochlear implantation in Libya.

With the significant drop in the age of identification of hearing
loss since the implementation of early hearing detection and
intervention programs in some regions of the world, it is strongly
recommended to establish a national newborn hearing screening
program to early identify infants at risk for hearing loss who need
further audiological testing and monitoring.

In general, the limitations of this study are attributed to its
retrospective design, which may lead to recall bias as some of the
information studied was recalled by parents. Also, the small
sample size and limited data from one center may affect the
ability to generalize the results. Additionally, the lack of previous
studies on the same topic in our region could be considered a
limitation. All of these limitations may make the results not
representative and inconclusive.

5. CONCLUSION

The pediatric cochlear implant decision-making process is
complex and influenced by several factors. In summary, placing
special focus on children with associated risk factors,
establishing newborn hearing screening, educating parents and
primary care providers on the importance of early identification,
and supporting families of children with hearing loss would

likely limit delays in intervention and ensure access to
rehabilitation services in a timely manner.
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Abstract

Background: Meningitis is an inflammation that affects the delicate membranes called meninges, which cover the brain and
spinal cord. Meningitis occurs when fluid surrounding the meninges becomes infected. The most common causes of
meningitis are viruses, bacteria, protozoa, fungi, and other agents.

Aim: To investigate the epidemiological picture of meningitis in patients at Benghazi Pediatric Hospital.
Methods: a descriptive cross-sectional study was conducted from 2017 — 2020.

Results: The majority of meningitis cases were in males (59%) with females at 41%, while the majority of meningitis cases
were in the age group of below 1 year (73.7%). The majority of patients according to the unit of admission, were from unit
B (the cardiovascular unit) (25.9%) and the lowest was from the surgery unit (0.2%). In general, the majority of meningitis
patients according to the year had an increase from 2017 (17.2%) to 2020 (24.6%). While meningitis occurring in patients
according to months showed the highest incidence in July (13.8%) and August (12.8%), and according to the season in the
summer (35.2%) and winter (14.2%). The distribution of patients according to the duration of disease was from 6 to 10 days
(20.2%); the distribution of patients according to outcome in all years, the majority were discharged in good health (89.9 %).

Conclusion: This study concluded that meningitis affected males more than females, and is common in children whose age
is under one year. Meningitis is more common during July and August, showing more incidence in summer than winter.

Keywords: Distribution, Epidemiology, Meningitis, Pediatric Hospital, Season.

1. INTRODUCTION

The central nervous system (CNS ) is framed by the brain and

The main bacterial species responsible for causing meningitis are
Streptococcus pneumonia, Haemophilus influenza type b, and

spinal string, both secured by layers called meninges, ordered
into three layers: pia mate, archanoid mater, and dura mater; if
there is an infection in the two-layer pia, arachnoids, this
infection is called meningitis [Y. Meningitis is an inflammation
of the layers of the brain or spine, which is caused by various
infectious agents, such as bacteria, viruses, fungi, and
protozoans, that more commonly result in a mild or
asymptomatic infection. Young children are most at risk for
meningitis!?,

*Correspondence:

Asma. B. Elshebani.
asma.elshebani@uob.edu.ly

Neisseria meningitidis. Thereafter, new vaccines such as the H.
influenza b conjugate vaccine and the heptavalent pneumococcal
conjugate vaccine resulted in pronounced declines in the invasive
diseases caused by these pathogens. However, bacterial
meningitis remains a serious cause of morbidity and mortality in
childhood in regions where immunization coverage is below
optimal levels 34, Many viruses can cause viral meningitis.
However, enteroviruses have been found to be the cause of most
viral meningitis cases worldwide. The pathogenesis of viral
meningitis is not clearly defined, and diagnosed [l Viral
meningitis usually affects young children and is most commonly
seen in summer and autumnl7.,
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Meningitis is a life-threatening disease with a high case fatality
rate and leads to serious long-term complications [8]. Meningitis
has many symptoms, the most common ones include a severe
headache, high temperature, neurological signs such as lethargy,
coma, nausea and vomiting, sensitivity to light, and a stiff neck
81, Also, meningitis and meningitis-related sepsis can result in
severe after-effects, such as loss of hearing, visual and physical
weakness, cognitive disability, and limb loss, which have
emotional, social and financial impacts on those who have been
infected.  Although there has been significant progress in
reducing the incidence of meningitis over the past 20 years, there
were still an estimated 5 million new cases globally and 290 000
deaths from meningitis in 2017 1. Therefore, it remains a major
global public health threat despite the availability of safe and
cost-effective vaccines [0, The global mortality rate for
meningitis continues to be high, ranging between 2% to 30%
globally 12,

Epidemics of meningitis are seen all over the world, particularly
in sub-Saharan Africa [*314, Updated information is important to
add recommendations for the treatment or prevention of
meningitis which could have great significance for local and
global health. We aimed to determine the epidemiological picture
of meningitis patients at Benghazi Pediatric Hospital, with the
following objectives: to find the age and sex distribution of cases;
to find the rate of meningitis in each year, and to find the seasonal
variations of the disease.

2. MATERIAL AND METHODS
2.1. Study design

A descriptive cross-sectional study was conducted at Benghazi
Pediatrics Hospital, from March 2020 to January 2021. All cases
admitted to the hospital from January 2017 to December 2020
were included in this study.

2.2. Statistical analysis

The files Performa were designed from the case history file and
in accordance with the requirements of the aim and objectives of
the study. Necessary permission for this study was sought from
the authorities including the treating doctors. All information
present in the patients' records was collected and analyzed.
Results were expressed as mean + standard deviation (SD),
number and percentage (%). Categorical data were compared
using the Chi-square test.

Statistical analysis was performed with the aid of the statistical
package for the social sciences (SPSS) computer program
(Version 23 Windows). P value < 0.05 was considered
significant. Data were presented in tables and figures; figures
were done by Microsoft Excel Program.

3. RESULTS

In table 1, the distribution of patients according to age shows that
the highest frequency was among patients aged less than one year
(73,7%) followed by the aged 1-5 years (20.5%).

Table 1: Distribution of patients according to age.

Age /year No. %
<1 764 73.7
1-5 213 20.5
6-10 45 4.3
11-15 14 1.4

>15 1 0.1
Total 1037 100

Mean age = 1.2years, Std. Deviation =2.3 years, Median= 4 months,
Minimum age= One day, Maximum = 19 years.

In figure 1, the distribution of patients according to sex shows
that more than half of the meningitis patients were male (59%)
and 41% were female.

m Male

m Female

Figure 1. Distribution of patients according to sex.

In figure 2, the distribution of patients according to the duration of the disease shows the highest duration was from 6-10 days (56.6%)

and the least was >25 days (2%).
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Figure 2. Distribution of patients according to the duration of the disease.

In table 2, the distribution of patients according to the unit of admission shows the highest frequency was from patients admitted to Unit
B(cardiovascular unit) (26%), and the lowest was from the surgery unit(0.2%).

Table 2: Distribution of patients according to the unit of admission.

Unit of admission No. %
Unite A (Respiratory) 251 24.2
Unite B (Cardiovascular) 269 259
Unite C (Neurology) 205 19.8
Neonate 163 15.7

Gastro 78 7.5

ICU (Intensive care unit) 53 5.1
Nephro 8 0.8
Isolation 8 0.8
Surgery 2 0.2

Total 1037 100

In figure 3, the distribution of patients according to the year of incidence shows the highest increase in 2018 (31%) then in 2019 (27.2%)
after which comes 2020 (24.6%), and 2017, the lowest (17.2%).
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In table 3, the rate of meningitis in each year shows an increase in the rate of meningitis cases 2017-2018; a slight decrease in 2018-
2019; then again an increase in 2020.

Figure3. Distribution of patients according to the years.

Table 3: Rate of meningitis in each year.

Total admission

Meningitis cases

Years Rate of meningitis
No. % No. %

2017 15205 245 179 17.2 11.8/1000

2018 18011 29 321 31 17.8/1000

2019 16210 26 282 27.2 17.4/1000

2020 12762 20.5 255 24.6 20/1000

Total 62188 100 1037 100 16.7/1000

Table 4 and Figure 4 show the distribution of patients according to the months and total years, showing the highest frequency in July

(13.8%) and August (12.8%).

Table 4: Distribution of patients according to the months and years.

N 2017 2018 2019 Total
No. % No. % No. % No. % No. %
January 10 5.6 10 31 35 12.4 30 11.9 85 8.2
February 6 3.4 12 3.7 20 7.1 22 8.6 60 5.8
March 14 7.8 19 5.9 26 9.2 34 13.3 93 9
April 12 6.7 16 5 21 74 8 3.1 57 5.5
May 21 11.7 22 6.9 11 3.9 11 4.3 65 6.3
June 13 7.3 24 7.5 24 8.5 22 8.6 83 8
July 14 7.8 69 215 37 13.1 23 9 143 13.8
August 31 17.3 53 16.5 20 7.1 29 114 133 12.8
September 11 6.1 30 9.3 25 8.9 23 9 89 8.6
October 20 11.2 27 8.4 29 10.3 18 7.1 94 9
November 18 10.1 15 4.7 16 5.7 24 9.4 73 7
December 9 5 24 7.5 18 6.4 11 4.3 62 6
Total 179 100 321 100 282 100 255 100 1037 100

X?=108.795. df=33 ; p=0.0001(Significant).
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Figure 4. Distribution of patients according to the months and years.

Table 5 shows the distribution of patients according to the season and year, Where the highest frequency in all years was during the
summer (35.2%).

Table 5:Distribution of patients according to the season and year.

2017 2018 2019 2020 Total
Season
No. % No. % No. % No. % No. %

Spring a7 26.2 57 17.8 58 20.6 51 20 213 20.5
Summer 58 324 146 455 81 28.7 75 29.4 365 35.2
Autumn 49 27.4 72 22.4 70 24.8 64 25.1 250 24.1
Winter 25 14 46 14.3 73 25.9 65 25.5 209 20.2

Total 179 100 321 100 282 100 255 100 1037 100

X?=37.908. df=9 ; p=0.0001 (Significant).
In table 6, the distribution of patients according to outcome in all years shows the highest frequency in discharged in good health (89.9%).

Table 6: Distribution of patients according to outcome and years.

2017 2018 2019 2020 Total
Outcome
No. % No. % No. % No. % No. %
Discharged in good health 160 89.4 298 92.8 253 89.7 221 86.7 932 89.9
Died 6 3.4 10 3.1 14 5 16 6.3 46 4.4
Discharged against 5 28 8 25 13 46 10 3.9 36 35
medical advise
Transferred to other 8 44 5 16 2 0.7 8 3.1 23 2.2
hospitals
Total 179 100 321 100 282 100 255 100 1037 100

X2=15.381 .df=9 ; p=0.081( Not significant).

©2022 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629;

263

National Library of Libya, Legal number : 154/2018




SJUOB (2022) 35 (1) Medical Sciences: 259 — 266

Elshebani et al.

4. DISCUSSION

In this study, we found that the majority of meningitis cases were
in the age group of below one year (73.7 %) (table 1). The
youngest child was <1 year old, and the oldest child was 19 years
old. This comes in agreement with a study that shows that
meningitis in infancy has serious consequences. The 2% of
children who survived the acute attack died before the age of 5
years, neonatal meningitis was associated with a higher
frequency of disability, especially neuromotor disability and
seizure disorders, than meningitis after one month of agel*®l. In
another study on children's meningitis in medical colleges and
hospitals, Kolkata showed that 44.17% of meningitis cases were
below three years of agel'8l. A previous study at Aghia Sofia
children's hospital in Athens showed that the risk of meningitis
was higher in infants and young children aged < 5 years [7],
Also, a study from Iraq at Al-Ramadi Maternity and Children's
Hospital showed that the first age group (< 1 year) occupied the
highest number (60.8%) with a statistically significant ( P <
0.05). Similar results were also reported in Jordan. The incidence
of bacterial meningitis is higher in developing countries than in
developed countries and particularly high in children under one
year of age [*8, Increased exposure to infections and underlying
immune system problems present at birth increase an infant's risk
of meningitis.

Males were found to be slightly more affected than females
where males were (59%) and females were (41%) as shown in
(figure 2); similar results were reported in Cuba 1, North
America 29, and Saudi Arabia 23, While in a different study
from Kenya, findings reported that female children (56%) were
more at risk of being affected with clinical symptoms of
meningitis compared to their male counterparts (44%). About
38% of the children diagnosed with bacterial meningitis were
female 22,

Treatment of bacterial meningitis, the duration of antibiotic
therapy depends on the organism isolated. For S pneumoniae
(pneumococcus) and H influenzae type b (Hib),10-14 days of
treatment is generally recommended, while for N meningitides a
seven-day course is sufficient. In Listeria monocytogenes and
group B Streptococcal meningitis, antibiotics should be given for
14-21 days. For Gram-negative bacilli, a minimum of three
weeks is needed [?3]. That can be the potential reason which could
account for our results revealing 59% of patients stay 6-10 days
for treatment and 2% stay more than 25 days, assuming that most
infections are bacterial infections since there was no data
available of analytic results of the patient confirming organism
of meningitis infection. According to the unit of admission, the
distribution of patients in this study shows that the highest
percentage was from unit B, the cardiovascular unit (26%), and
the lowest percentage was (0.2%) from the surgery unit, while
there was no significant difference between units of admission.
The results of the present study of meningitis among children
admitted to Benghazi Pediatrics Hospital during the years 2017
to 2020 showed an increased rate of admitted children with
meningitis in the year 2017 (11.7/ 1000) whereas in the year 2018
it was (17.8/1000), with no significant difference between the
two years; a slight decrease from the year 2018 to 2019 then again
an increase in 2020 (20/1000). While a previous study in 2012 at
the same hospital showed a rate of (6.06/1000) 24, which can
indicate a rate increase in meningitis cases from 2012 to 2020. A
large Norwegian study reviewed the incidence among children in
the age group of 2 to 16 years and they observed a decline in the

occurrence from 19.1 per 100,000 in 1988 - 1991, to 6.9 per
100,000 in 2003 - 2006. The incidence of bacterial meningitis
among children in Norway has decreased significantly over the
last 20 years, and meningitis is now a rare disease. Bacterial
meningitis is most common among children below the age of two
and is still associated with substantial mortality and risk of long-
term neurological sequelae 1. Furthermore, a study in the
Emirates showed that there has been a decline in the incidence of
meningitis cases in Al-Ain over the past five years. This decrease
can potentially be attributed to multiple factors including
improvements in living conditions, the regional introduction of
vaccines against H. influenzae type b and

N. meningitides, better availability of healthcare facilities, earlier
detection of meningitis, and improved prevention and
management methods by the Ministry of Health against all types
of meningitis infections. The decline in incidence rates is unlikely
to have been affected by changes in surveillance because no
modifications were made to the national diagnostic criteria used
for meningitis, and only passive surveillance was conducted
throughout the entire study period %, An early Korean study
agrees with our results showing a rapid increase in the rate of
meningitis (45%) in the year 1989, reaching 89% in 1995 [271, In
addition, our study reveals a significant increase in meningitis
according to the months and years showing X?= 27.673. df=11;
P =0.004. The highest frequency was in July and August which
corresponds with other studies which showed that the incidence
of meningitis in tropical areas occurs in the dry season and
decreases in periods of rains, while temperate regions usually
experience epidemics in the winter and spring periods [2829],

A relationship between climate and dust and meningitis has often
been advocated in the last decade. First quantitative studies were
recently conducted [-32 leading to new hypotheses on the
relationships between them. In our study, most cases were
reported during the summer season. Results from another study
highlighted the special case of dust in comparison to wind,
humidity, or temperature: a strong similarity between sections is
noticed in the elaboration of the time-lags between the seasonal
element of dust and meningitis. This result, together with the
supposition of dust damaging the pharyngeal mucosa and easing
bacterial irruption reinforces our confidence in dust forcing on
meningitis seasonality districts is noticed in the elaboration of the
time-lags between the seasonal element of dust and meningitis .
Dust data should now be integrated into epidemiological and
forecasting models to make them more realistic and usable from
a public health perspective [331. Moreover, our results according
to the distribution of patients according to outcome and years
show the highest frequency in all years was in patients who were
discharged in good health, and the lowest frequency in all years
was in patients who were discharged against medical advice with
no significant difference.

5. CONCLUSION

From this study, we found that meningitis affected males more
than females, and is common in children whose age is below one
year. Additionally, meningitis is more common during July and
August, showing more incidence in summer than winter. The
epidemiology of meningitis in our study follows similar patterns
of age, sex, and seasonality distribution as found in other
countries and populations. We recommend that a prospective
study be done.
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Abstract

Background: Septoplasty is one of the commonest procedures done in ENT department in which bleeding necessitate
packing. Nasal packing is painful and it may be the fearful step of surgery by the patient, her we will study the need of nasal
packing after this procedure.

Aim: The aim is to determine the need for an anterior nasal pack (A.N.P.) after septal surgery

Patients and methods: This study is a prospective comparative study that was carried out in Al -Hawari Center for 26
months. Eighty-eight patients were operated on and divided randomly on whether or not to apply a nasal pack.

Research data were collected from each patient. Forty-four cases were packed with Vaseline gauze or merocele and the
remaining 44 cases were not.

Results: A total of 88 subjects were included with 44 in each group. the mean age of septal surgery cases was 28.1 years of
age; standard deviation (S D) =7.4. The minimum and maximum ages were 18 and 48 years respectively. For the primary
outcome of the study (post-operative bleeding, headache and pain), there were no statistically significant differences between
the two groups (P-values 0.15, 0.39 and 0.38 respectively). However, The overall complications in both groups show a p-
value of 0.02 which is a statistically significant difference

Conclusion:_In this small series study, we noticed no significant benefit of nasal packing. On the other hand, it increases the
patients suffering by causing complete nasal obstruction, pain and headache. It increases the length of the hospital stay and
so the overall cost. Therefore, nasal packing may be of use only in selected cases where bleeding tendencies are more. In a
cleanly-performed surgery that does not cause bleeding, nose packing is not needed.

Keywords: septoplasty, nasal packing, complications.

1. INTRODUCTION Septoplasty is associated with numerous post-operative

complications such as septal perforation, loss of septal support

Septoplasty is the most common operation performed on the nose
since 1875, first by Adams, then modified by Frier and Killian in
1902. Modern septal surgery commenced in 1940 through the
work of Coltie, Goldman and Smith.

*Correspondence: Hussain. A. Belkhair.
khamry1970@yahoo.com

and saddle nose deformity. Cerebrospinal fluid rhinorrhea can
occur due to damage to the cribriform plate during resection of
the bony septum, and recurrent or persistent nasal obstruction.
Septal hematomas, synechiae and toxic shock syndromes may
occur. In addition, pain and bleeding due to high vascularity and
rich nerve supply in this area are characteristics of nasal
operations that particularly occur if packing is used. Therefore,
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nasal packing is frequently used post-septal surgery and might be
required for 24 hours to control bleeding post-operatively. When
splints are used, they are usually removed 5 to 7 days
postoperatively to support cartilage. Anti-staphylococcal
antibiotics and analgesics should be prescribed if packing or
splints are used.

Splints may be placed to provide support during the postoperative
period while the perichondrium re-attaches to the nasal septal
cartilage in its new straightened position.[*]

Nasal packing as a definition is the application of gauze or cotton
packs in the nasal chambers®. Vaseline gauze, Oxidized
Cellulose (surgical), Nasal tampon (Merocel) and Rocket pack
(Rhino rocket) are the types of materials used for anterior nasal
packing.[?

Nasal packs are designed to provide hemostasis after epistaxis or
surgery and they provide support for the cartilaginous, bony
structure and nasal conchae or soft tissue (i.e. sliding flaps). In
addition, they help to minimize post-septoplasty complications
such as mucosal damage, hemorrhage, formation of synechiae
and septal hematoma. It also advances the healing of wounds.
Unfortunately, it is linked to various complications including
postoperative pain, discomfort, interrupted sleep, disordered
breathing, infection, pressure necrosis, nasal obstruction, risk of
sinus infection and toxic shock syndrome.!

2. AIM OF THE STUDY

The aim is to determine the need for anterior nasal packs (A.N.P.)
after septal surgery.

3. STUDY QUESTION

Do septal deviation surgeries without nasal packs in Libyan
patients at Al-Hawari Center reduce the incidence of
postoperative pain, bleeding and headache?

4. OBJECTIVES

Primary outcome: estimate the incidence of post-operative pain,
bleeding and headache. The predictive variable of this study is
the application or not of nasal packs.

5. PATIENTS & METHODS

This study is a prospective comparative study that was carried
out in Al -Hawari Center for 26 months. Approval from the
Institutional Review Board was obtained. Subjects with a
symptomatic deviated nasal septum who required septal
correction surgery such as septoplasty or submucosal resection
were included. Eighty-eight patients were operated on and
divided randomly on whether or not to apply a nasal pack
according to different surgeons' preferences.

Patients were admitted one day before surgery and kept for 24 to
48 hours post-operatively for observation. The removal of the
nasal pack was according to each surgeon's practice. Research
data were collected from each patient such as name, age, gender,
history of nasal obstruction, and nasal bleeding. The exclusion
criteria included subjects younger than 18 years of age as the nose
continues to grow until puberty, and those with a history of
diabetes, hypertension, or bleeding tendency, as they may have

more tendencies for infection or nasal bleeding respectively.
Also, subjects who had a history of sinusitis or nasal polyposis
were excluded since both cause headache and nasal obstruction.
In addition, subjects with a history of recent nasal trauma (less
than 3 months) or previous nasal surgery were excluded as well,
because fibrosis and bleeding will be more common than usual.
The exclusion criteria were chosen to prevent the effect of
confounding and increasing the validity of the study result.

A complete ORL examination was done, and a zero rigid nasal
endoscope was used to complete the examination. Routine
preoperative laboratory tests were performed; written informed
consent was obtained from each subject. Under general
anesthesia, all operations were performed by different surgeons.
During surgery, a 3-4 horizontal trans-septal mattress suture and
vicryl suture No.2 round needle were used to approximate the
mucoperichondrial flap and stabilize the remaining cartilage.
Bilateral flexible splints were inserted and fixed in place by silk
on straight needle No.2.

Forty-four cases were packed with Vaseline gauze or merocele
and the remaining 44 cases were left without nasal packing. All
subjects received an oral antibiotic and analgesics. Post-
operatively, each was evaluated for pain, nasal obstruction and
bleeding, or any additional complaint stated by the subjects. The
nasal pack was removed after 24 - 48 hours and the splints were
kept for one week post-operatively.

6. STATISTICAL ANALYSIS:

Data were described statistically by the use of mean + Standard
deviation(SD), percentages, and the number of cases when
appropriate. Chi-square or Fisher exact tests were performed to
analyze differences in postoperative complication rates as well as
for group comparisons for categorical data when appropriate,
while a t-test was used for comparison of continuous data. A p-
value less than 0.05 were considered statistically significant. All
the calculations were done using (SPSS) version 22.

7. RESULT:

A total of 88 subjects were included with 44 in each group. The
mean age of septal surgery cases was 28.1 years of age, standard
deviation (S D) =7.4. The minimum and maximum ages were 18
and 48 years respectively, most of the cases (75.0 %) were males
and 25.0 % were females. More than three-quarters (76.14 %) of
the cases were operated on by a septoplasty type of operation and
23.86% of them were operated by a submucosal resection.

For the primary outcome of the study (post-operative bleeding,
headache and pain), there were no statistically significant
differences between the two groups in these variables (p-value
0.15, 0.39 and 0.38 respectively) as it is shown in Tables (1,2 and
3). However, the result was clinically significant for the higher
level of pain observed in the packing group (54%) compared to
the non-packing (46%). In addition, subjects with nasal packing
had a significant increase in the incidences of headaches (66%)
Post-operative packing group versus zero in the non-packing
group. The overall complications in both groups show a p-value
of 0.02 which is a statistically significant difference as shown in
Table 4
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Table 1: Distribution of cases with and without nasal pack according to post-op. bleeding
Bleeding No bleeding
Use of nasal pack P-value

No % No %
No Pack 0 0 44 51.2

Pack 2 100 42 48.8 0.15
Total 2 100 86 100

Table 2: Distribution of cases with nasal packs & cases without nasal packs according to the history of postoperative headache

Headache No headache
Use of nasal pack P-value
No % No %
No Pack 2 33.3 42 51.2
Pack 4 66.7 40 48.8 P=0.39
Total 6 100 82 100

Table 3: Distribution of cases with and without nasal packs according to the history of postoperative pain

Pain No pain
Use of nasal pack P-value
No % No %
No Pack 23 46 21 55.3
P=0.38
Pack 27 54 17 44.7
Total 50 100 38 100

Table 4: Distribution of cases with and without nasal packs according to the number of complications

No complications Complications
Use of nasal pack P-value
No % No %
No Pack 42 54.5 2 18.2
Pack 35 45.5 9 81.8 0.02
Total 77 100 11 100

8. DISCUSSION:

As far as the primary purpose of this study goes, the results
indicate that packing or not after septoplasty or submucosal
resection has no statistical and clinically significant difference in
postoperative bleeding, headache or pain. Nasal packing has been
used by otolaryngologists for a long time in anticipation of
decreasing the incidence of post-septoplasty complications and
improving the outcome of the surgery. The practice of packing
the nose after septoplasty was based on a desire to prevent
postoperative complications such as bleeding, septal hematoma,
adhesion formation and stabilization of the remaining cartilage to
prevent postoperative deviation.

Suturing the septum in septoplasty is suggested as a safe
procedure that can replace nasal packing, so patients would not
have to endure the painful event of pack removal. In a previous
comparison between nasal packing and suturing, no significant
difference in hemorrhage, crusting or mucosal atrophy was
shown.

The result of the current study is in agreement with an Iranian
study conducted by BijanNaghibzadeh et.al [ involving 145
cases which stated that the frequency of bleeding after
septoplasty without nasal packing is very low. It concluded that
nasal packing should be reserved only for those who bleed more
during surgery or developed a septal hematoma. Septoplasty can
be safely performed without postoperative nasal packing. Nasal
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packing had no significant benefit that would compensate for its
usage. The septal suture is one of the procedures that can be used
as an alternative method to nasal packing.[®! In addition, two
studies performed in Saudi Arabia and Islamabad showed no
significant difference between nasal packing or not for pain and
bleeding but showed that nasal packing subjects had more
incidences of epiphora, headache, and sleep disturbance. The
authors concluded that nasal packing after septoplasty should not
be carried out in every patient.3€! Another study done in Turkey
by Erkan which examined 39 cases had the same conclusion as
the current study.[78]

However, the recent study contradicts other studies such as a
study performed on 44 cases comparing three groups with or
without nasal packing and a group with trans-septal suture
following a septoplasty. The group with nasal packing showed a
significant decrease in post-operative pain.’! In 2013, a
prospective cohort study was conducted in India on 50 cases that
showed a significant difference between using nasal packing and
not using nasal packing for pain. They concluded that septoplasty
for simple deviated nasal septum can be safe without nasal
packing and by applying a quilting suture on the septum.l% In
Pakistan, a prospective cohort study conducted on 88 cases
concluded that nasal packing has no significant benefits.
However, patients with nasal packing complained of post
septoplasty epiphora, headache, dysphagia and severe pain
during removal of packing. In addition, Ribbon gauze is
suggested to be the reason for this post-operative pain due to the
significant injury to the nasal mucosa which leads to ciliary
movement problem(%12]

In the current study, subjects with nasal packing had a significant
increase in the incidences of headaches. This and the pain
affiliated can be attributed to the stretching of the nasal walls by
the pack. Post-operative bleeding was not clinically significant.
An important factor to minimize bleeding is good homeostasis
during surgery, through proper infiltration of epinephrine
solution. No bleeding will occur if this is achieved and the
mucosal flap is elevated in the right plane.

9. CONCLUSION

Nasal packing is a practice in our hospital for every nasal
operation, but in this small series study, we noticed no significant
benefit of nasal packing. On the other hand, it increases patients
suffering by causing complete nasal obstruction, pain, headache
and other complications. It increases the length of the hospital
stay and so the overall cost. Trans-septal mattress suture is
another alternative to nasal packing as it approximates the flaps,
prevents septal hematoma and supports the remaining septal
cartilage. Therefore, nasal packing may be of use in selected
cases where bleeding tendencies are more, and in a cleanly
performed septal surgery that does not cause bleeding, nose
packing is not needed.
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