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Integrating Artificial Intelligence and Mathematics Teaching:
Challenges and Opportunities

ABSTRACT:

The study aimed to identify potential opportunities and challenges facing the integration process
between artificial intelligence and mathematics teaching. In order to achieve the objectives of the study and
answer its questions, the two researchers used the documentary analytical method. The two researchers
collected information and documents about artificial intelligence and teaching mathematics from reliable
sources and references, and from a number of Arab and foreign research and studies, where they were
reviewed and their results discussed. The results showed that there are a number of applications of artificial
intelligence used in the field of mathematics education, and that effectively integrating artificial intelligence
with mathematics education offers multiple and exciting opportunities for students and teachers, including
enabling students to effectively participate in research and explore the secrets of mathematics in a deeper
way, Providing customized data for learning mathematics quickly and without time or space restrictions.
Artificial Intelligence also acts as an assistant to human mathematics teachers by providing a variety of
innovative teaching methods, provides an economical alternative to commercial educational classes, and
can be used to provide teachers with information that helps them improve instructional design. However,
despite the great benefits that artificial intelligence may provide in the field of education, it points to
potential threats and challenges associated with the widespread use of artificial intelligence technologies in
the educational system. Among these challenges: concern about Privacy and data protection, the difficulty
of assessing deep understanding, and the complete replacement of teachers in student learning by computers
and artificial intelligence seem unlikely.

Keywords: teaching, Artificial intelligence, teaching mathematics, educational technology.
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Electronic bullying (Cyber Bullying) Among a Sample of students
of the Faculty of Education at Omar Al-Mukhtar University -
Al-Bayda

ABSTRACT:

The study currently aimed to identify the level of prevalence of cyberbullying among students of the
College of Education at Omar Al-Mukhtar University and to determine its impact on gender. The study
sample size was (164) male and female students from the College of Education, and a scale set prepared by
the researcher was used. To measure cyberbullying, it consists of (19) items, and the study reached the
following results: The most common phenomenon of cyberbullying among students is that some students
lie or spread rumors about others and friends participate in bullying an unpopular person. (He was exposed
to electronic bullying using video clips, he was exposed to ridicule or being called names in a harmful way,
and he was exposed to bullying through sarcastic comments or immoral movements. There are no
statistically significant differences between the average scores for the prevalence of the phenomenon of
cyberbullying according to the gender variable (male - female) among members of the study sample on the
study scale.

Keywords: Cyberbullying, Omar Al-Mukhtar University, Students of the College of Education.
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The Effectiveness of Behavioral Counseling Programs for
Developing Social Skills among Deaf and Hard of Hearing Children
in a Number of Special Education Centers in Tripoli

ABSTRACT:

The study aimed to identify the effectiveness of a behavioral counseling program for developing social
skills among deaf and hard-of-hearing children, and to discover the extent to which the impact of this
program continues on the study sample after a period of time has passed since the program was
implemented, with a sample of (40) deaf and hard-of-hearing children attending a number of Special
Education Centers in Tripoli. The study used the experimental method to achieve its goals. It also used a
social skills test and a behavioral counseling program to develop social skills among deaf and hard of
hearing children as a tool for the study. It also used a number of statistical methods, including the arithmetic
mean, the standard deviation, the Pearson correlation coefficient, and the Alpha-Cronbach reliability, the
Mann-Whitty test, the t-test, and the Wilcoxon test. The results of this study resulted in the presence of
statistically significant differences between the average ranks of the scores of the experimental and control
groups in the post-measurement on the social skills test in favor of the experimental group, and the presence
of statistically significant differences between the average ranks of the scores The experimental group on
the social skills test before and after implementing the program was in favor of the post-measurement, and
there were no statistically significant differences between the average ranks of the experimental group’s
scores on the social skills test in the post- and post-measurements, which indicates the effectiveness of the
behavioral counseling program followed in this study.

Keywords: Social skills, Deaf people, Special education, Tripoli, Hearing impaired.
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Contemporary Feminist Literary Movement in the City of Bani
Walid

ABSTRACT:

The contemporary feminist literary movement in Libya was characterized by its strength and its
prominence at the local, Arab and international levels, and the city of Bani Walid had a role in enriching it
with many active and effective literary pens, which were able to attract attention to it with its literary
creativity, which reached high levels of excellence.

The woman writer in Bani Walid has been able to occupy a position worthy of the intellectual and
literary history of her ancient city. In this modest study, we will shed light on the literary production of three
women writers from Bani Walid, namely: Aisha Ibrahim, Souad Al-Werfalli, and Maryam Al-Werfalli, and
we will try to give a comprehensive idea of what They introduced it to Libyan literature, and the
distinguished presence they recorded at the local and the international level.

Keywords: Feminist literature, Bani Walid, Libyan writer, Libya.
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The Morphological Structure in the Poetry of Longing for
Homelands the Poem “Homeland of the Stars” by Elia Abu Madi as
an Example

ABSTRACT:

The morphological forms found in Elia Abu Madi's poetry "Homeland of the Stars" were the subject of

the paper. Reducing the number of morphological forms in the poem is the goal of this paper. The study
provides a solution to the primary query: What morphological forms does Elia Abu Madi employ in
"Homeland of the Stars"? The research used a descriptive method, encompassing words, their forms, and
their meanings in order to provide an answer to this topic. The following formulations are some of the ones
employed by poet "Elijah Abu Madi": Forms of the past tense: "He did, he did, he was affected, and he was
infatu'al as in alluded to and heavy" is one of the most commonly used forms of the past tense.
Adjective formulations like "abundance," "pleasant,” "I like a period," "Falak," "Mutlabel," "The Funny,"
"Al-Mugtna and Al-Mufti,” and "the effect,” "the owned," are among the formulae utilised. Additionally,
grammar in the Diaspora poets' adherence to formulae and their consequences, which exposes the hardships
faced by poets who are immigrants.

Keywords: Forms, Connotation, Diaspora.
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Linguistic Triangulation Strategy Among Ancient Arab Scholars-
Tohfat Alagran in What was Read with Three Readers of Qur’an

ABSTRACT:

The ancient Arab scholars used multiple strategies to teach the language, and the idea of analogy to the
eloquent language in which the Holy Qur’an was revealed dominated the minds of linguists to transmit and
teach the language. Sibawayh established the rules of grammar and morphology to enable the language
learner to use analogy to the eloquent model upon which the targeted Arab tribes gathered to extrapolate it.
, The fascination of Arabic scholars with this book led to the downplaying of other attempts that sought to
standardize the language and transmit it to serve its learner in many aspects. One of these attempts is
Qatrub’s attempt in his Triangles, with which he aimed for the learner to master the language by combines
words with the same root, which differ only in the movement of their fa’, and some of those who came after
him tried to expand its circle by including the triangles of the word ‘ayn, the fa’ and the initial lam of non-
triple nouns. The development of this art did not stop at this point, but it also included the triangular
vocabulary in Qur’anic Qeraate. to enable the memorizer of the Qur’an to collect these Qeraate. in an easier
way, and what these triangles achieve is that they form mini-dictionaries in the memory of the one who
memorizes them. They are one of the most important mnemonic strategies. Which helps to store information
in the student’s mind, and retrieve it when needed, thus contributing to the transfer and learning of the
language, but it has not found as much popularity as other language learning strategies since its appearance.
To fill the literature with things that are burdensome for the student to acquire, similarly, in recent times,
there have been no equals to it from Arabic teaching scholars except similar attempts in teaching foreign
languages. Therefore, this study draws the attention of Arabic language teachers to use this strategy in our
educational institutions by urging its use and benefit from it.

Keywords: Strategy, Linguistic triangulation, Tohfat Alagran, Teaching Arabic Language.
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Close Test and Readability of the Arabic Language Textbook
Prescribed to Fifth-Grade Students in Basic Education

ABSTRACT:

This study aimed to measure the readability of the Arabic language textbook prescribed for fifth-grade

students in the basic education stage. It also sought to determine the impact of the student's gender on the
level of readability and to identify the order of the texts in the book according to their readability levels. To
achieve these objectives, a Cloze test was developed and applied to three randomly selected texts from the
book, which had not been previously studied by the sample members. To ensure the representativeness of
the three chosen texts, they were presented to a committee of evaluators, including educational supervisors,
Arabic language teachers, and curriculum specialists from the Faculty of Education. The test was
administered to a random sample of 161 students, consisting of 78 males and 83 females, from fifth-grade
students for the 2023-2024 academic year in schools under the supervision of the Education and Teaching
Monitoring in Zawiya.
The results revealed that 64% of the students fell into the frustration level, 12% into the instructional level,
and 24% into the independent level. It was also found that there was no statistically significant effect
attributed to the gender variable on the level of readability, and that the reading texts in the book were
arranged according to their readability levels. Based on the findings, the study recommended the necessity
of training teachers both before and during service on modern methods for teaching the Arabic language,
and preparing textbooks according to educational standards to accommodate individual differences among
students.).

Keywords: Cloze test, Readability, Arabic language textbook.
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Some Behavioral Problems in Autistic Children from the Point of
Psychologists in Tobruk, Al-Bayda, Marj, and Benghazi

ABSTRACT:

some behavioral problems among autistic children from the point of view of psychologists in the cities
of Tobruk, Al-Bayda, Al-Marj, and Benghazi by surveying the viewpoints of the psychologists in charge of
supervising autism centers in those cities. The descriptive approach was used to suit the applied study
procedures, and a questionnaire was also used to collect Information and data about the dimensions of the
behavioral problems targeted in the study. The study sample consisted of (72) male and female specialists.
The study results found that there are differences in the average scores of the sample overall, as well as in
the expected scores for certain dimensions. It also showed that there are no differences in behavioral
problems based on gender and age. Additionally, it revealed that specialists at different educational levels
do not differ in stereotyped behavior and hyperactivity.

Keywords: Behavioral problems, Autistic children, Psychologists, Tobruk, Benghazi.
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Classroom Professional Problems in the Educational Process their
Concept, Types, Methods and Techniques for Solving and Treating
them.

ABSTRACT:

The current research aims to shed light on some of the classroom professional problems that teachers
suffer from in educational institutions, as these problems appear in the educational environment as one of
the negative aspects that have become an obstacle to the professional role of the teacher and prevent the
achievement of educational goals and cause many obstacles that often lead to wasting time and effort for
both educational administrations, the teacher or the learner. Through this research, the concept of some
classroom professional problems was identified, in addition to knowing their types, and finally presenting
the correct and effective methods and techniques to solve and treat them to reduce these problems within
classrooms.

Keywords: Classroom professional problems, Teachers.
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Quranic Intertextuality in the Poetry of Shikh Abdul Latif
Al-Shuwairf

ABSTRACT:

This research attempts to reveal the extent to which Sheikh Abdul Latif Al-Shuwairf benefited from the
Dur’anic texts in his collection (Loyalty), and the way he employed them using the intertextuality technique
3s a procedural approach in monitoring the relationships between texts, and how to evoke absent texts, and
now the extent of their contribution to the process of artistic construction and production of the text and their
mpact in deepening the idea that came in its context.

The research does not suffice with searching for the relationship of Al-Shuwairf’s poetic texts to the
Qur’anic verses, and trying to monitor them and link them with the verses that overlap with them, but rather
the point is in the poet’s method of employing the Qur’anic texts, and his benefit from the beauty of their
rhythm, and the magnificence of their depiction in clarifying the goals and ideas he aspires to, and what he
seeks to arouse multiple semantic dimensions in the recipient’s soul and imagination.

Keywords: Quranic intertextuality, Rhythm, Summoning.
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Applied of Structural Equations and Factor Analysis to Study the
Relationship between Occupational Health, Safety and
Organizational Commitment Depend on the Ability of Employee

ABSTRACT:

This paper aims to know the effect of ability factor on the relationship between occupational health and
safety and organizational commitment. This factor is unobserved variable, therefore, to able measuring
ability factor, we consider this factor as a binary variable with two levels (high, low), through using gender
variable (Male, Female). Results of the study showed that occupational health and safety have a direct
statistically significant effect on organizational commitment. At the same time, gender does not mediate the
relationship between occupational health and safety in predicting organizational commitment. The study
also showed that the dimensions of occupational health and safety "management measures, the level of
awareness, employee training, cooperation and communication" have a direct significant effect on
organizational commitment. At the same time, gender does not mediate the relationship between the
dimensions of occupational health and safety in predicting organizational commitment.

Keywords: teaching, Organizational commitment, Factor and exploratory analysis, Occupational health
and safety, Structural equations.
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Challenges and Obstacles Facing University Libraries in
Supporting Sustainable Development

ABSTRACT:

The study aims to identify the definition of sustainable development and basic concepts, identify the
strategic objectives of sustainable development, the extent to which sustainable development is achieved in
university libraries, identify the challenges and obstacles that limit the achievement of sustainable
development in university libraries, and develop proposals that help achieve sustainable development in
university libraries, and the study used the descriptive approach, and the results showed that there is a lack
of awareness of the importance of sustainable development, and the existence of financial and technical
challenges that hinder the implementation of sustainable initiatives. The study also showed the importance
of cooperation with local and international institutions to enhance joint efforts and achieve better results.
The study made specific recommendations to enhance the role of university libraries in supporting
sustainable development, including raising awareness, training, improving funding, support, adopting
sustainable technology, and strengthening partnerships and cooperation. These recommendations aim to
empower libraries to be role models in responsible environmental, social and economic practices,
contributing to the effective and sustainable achievement of the Sustainable Development Goals.

Keywords: Challenges, Sustainable development, University libraries.
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ABSTRACT:

Employing culture-dependent techniques, this study unveils the fungal diversity associated with
Loggerhead Sea turtle (Caretta caretta) nests on Al-Thalateen beach, Libya, the first to explore this aspect
in the country. By isolating and identifying fungi from eggshells and nest sand samples collected during the
2023 nesting season, we contribute valuable insights into a previously understudied topic. Our analyses
revealed a rich fungal community encompassing ten genera, including Fusarium (identified as F. solani and
F. oxysporium), Aspergillus (Aspergillus niger and Aspergillus sp.), Alternaria sp., Cladosporium sp.,
Penicillium sp., and Stachybotrys sp., all were frequently isolated from both eggshells and nest sand.
Interestingly, Trichoderma sp. and Chaetomium sp. were found exclusively in nest sand samples, hinting at
potential niche preferences within the nest microhabitat. These findings align with observations in other
regions, suggesting a possible ubiquity of these taxa across nesting beaches. The presence of Fusarium and
Aspergillus species, known pathogens in various sea turtle species, warrants further investigation due to
their potential impact on egg health. Future studies employing quantitative methods to assess fungal
abundance and in situ monitoring of fungal growth patterns throughout the incubation period could provide
deeper insights into these interactions. Additionally, investigating nest microenvironment factors like
temperature and humidity alongside fungal isolation efforts would aid in exploring correlations between the
nest's ecological conditions and fungal community composition. By elucidating these relationships, we can
inform the development of targeted conservation strategies to improve Loggerhead turtle nest success in
North Africa.
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Introduction:

Marine turtles face a multitude of threats throughout their life cycle, including habitat
degradation, climate change, and bycatch in fisheries (Wallace et al., 2022). Loggerhead
turtles (Caretta caretta) are a critical component of marine ecosystems in the Mediterranean
Sea, and populations in North Africa, particularly Libya (SPA/RAC-UNEP/MAP, 2021).
Egg mortality is a major bottleneck hindering loggerhead turtle population recovery (Philott,
2001). While predation and environmental factors undeniably contribute to egg loss,
emerging research suggests fungal pathogens pose a growing threat to sea turtle egg health
in various regions (Tiwari et al., 2014). Fungi are ubiquitous in the environment, and their
presence within nests is not inherently detrimental. Specific fungal species can act as
opportunistic pathogens, compromising egg development and viability (Gugli et al., 2010).
A new recognized fungal disease called Sea Turtle Egg Fusariosis (STEF) is spreading
globally (Gleason et al., 2020). This disease infects eggs in sea turtle nests, leading to death
for the developing embryos. It's caused by several fungal species within the Fusarium genus,

especially those in the Fusarium Solani Species Complex (Nardoni and Mancianti, 2023).

Understanding the factors influencing loggerhead turtle nest success is particularly
important in North Africa, where knowledge gaps persist. Recent studies in Libya have
highlighted threats such as predation and beach erosion at nesting areas (SPA/RAC-
UNEP/MAP., 2021), but research on the specific microbial communities within Libyan

loggerhead turtle nests are not available.

Previous studies in the Mediterranean have documented the presence of potentially
pathogenic fungi associated with loggerhead turtle nests, including Aspergillus and
Fusarium species (Gl et al., 2010, Candan, 2018, Risoli et al., 2023). Some studies
included other forms of microbiota from the eggs and nest sand of Sea turtles (Vecchioni et
al., 2022).

In Libya, a comprehensive understanding of the fungal communities within Libyan
nests and their potential impact on egg health is lacking. Given the vulnerability of the
Loggerhead Sea turtle population, a thorough investigation of potential threats, including

threats within the incubated nest, is crucial for setting up effective conservation strategies
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(SPA/RAC-UNEP/MAP, 2021). The present study investigates the mycobiota, or fungal
communities, associated with loggerhead turtle nests on the nesting beaches of Al-Thalateen,
Libya, one of the major nesting sites along the Libyan coast, and ranked second in terms of
nesting density (SPA/RAC-UNEP/MAP, 2021). Our findings contribute to the knowledge
base on fungal communities within loggerhead turtle nests in the Mediterranean region, with
a specific focus on a previously understudied population in North Africa. By elucidating the
composition of the fungal community, we aim to gain insights into potential risks posed by
fungal pathogens to loggerhead turtle egg health at Al-thalateen beach. This knowledge can
inform future management practices aimed at improving nest success and population
recovery efforts (Filek et al., 2024).

Materials and Methods:

Sample Collection and Processing: Fungal isolates were collected from eggshells and nest
sand samples collected during the 2023 nesting season, after the end of the incubation period
and hatchling emergence. Sand eggshell samples were collected using a randomized
sampling design from the 5 Km long Al-Thalateen nesting site (31°13'38.24"N,
16°17'16.84"E). To minimize potential contamination, sterile collection techniques were
employed throughout the process. Samples were transported to the laboratory in sterile

containers and air-dried at room temperature under aseptic conditions.

For sand samples, a one-gram aliquot was subjected to serial dilution using a sterile diluent,
typically phosphate-buffered saline (PBS). One millilitre of aliquots 10"-2 and 107-3
dilutions was then plated onto Petri dishes containing potato dextrose agar (PDA) media
using an aseptic technique. Eggshells collected from unhatched eggs were directly similarly
plated onto PDA media. All plated samples were incubated at room temperature for a period

ranging from 7 to 14 days, to allow for fungal growth.

Fungal Isolation: Following incubation, plates were examined for the presence of fungal
colonies. Colonies exhibiting distinct morphologies, such as variations in colour, texture,
and growth patterns, were marked for further analysis. A single representative subculture
from each morphotype was isolated using sterile techniques to ensure pure cultures for

identification.
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Fungal Identification: Isolated fungal cultures were maintained on fresh PDA media and
subjected to microscopic examination for species-level identification, Standard
identification keys were used (Summerell et al., 2003; Raghukumar, 2017). Utilizing a light
microscope, fungal structures were examined at various magnifications. At 10x
magnification (low power), the overall morphology of the vegetative mycelium was
assessed, including characteristics like colony pigmentation, colony texture, and the
presence or absence of septa within the hyphae. Higher magnification objectives, typically
40x and 100x, were employed to visualize and identify diagnostic reproductive structures,
such as conidiophores, conidia, ascospores, or basidiospores, which are crucial for definitive
identification at the species level.

Results:

Fungal isolation from eggshells and nest sand of loggerhead turtles (Caretta caretta)
nesting at Al-Thalateen beach, Libya, revealed a diverse fungal community (Figure 1). Eight
fungal genera and ten species were identified, including Fusarium, Aspergillus,
Trichoderma, Alternaria, Stachybotrys, Chaetomium, Cladosporium, and Penicillium
(Table 1).

Table 1. Fungal isolation from eggshells and nest sand of loggerhead turtles nesting at Al-

Thalateen beach, Libya.

Fungal Genus Eggshells Nest Sand
Fusarium solani + +
Fusarium oxysporium + +
Aspergillus niger + +
Aspergillus sp. + +
Alternaria sp. + +
Cladosporium sp. + +
Penicillium sp. + +
Stachybotrys sp. + +
Chaetomium sp. - +
Trichoderma sp. - +

Note: ‘+” indicates the presence of the fungus, ‘-* means absence.
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Chaetomium sp. Alternaria sp. Stachybotrys sp.

Figure 1. Microscopic images of isolated fungal species, under lens x40.

The most frequently isolated fungi were Fusarium (identified as Fusarium solani and
Fusarium oxysporium), followed by Aspergillus (Aspergillus niger and Aspergillus sp.),
Alternaria sp., Cladosporium sp., and Penicillium sp. and Stachybotrys sp. Additionally,

Trichoderma sp. and Chaetomium sp. were isolated exclusively from nest sand samples.

The presence of these fungi, particularly Fusarium and Aspergillus species, known
pathogens associated with egg mortality in sea turtles (Guclu et al., 2010; Tiwari et al., 2014;
Santos et al., 2015), and for Fusarium species, Sea Turtle Egg Fusariosis (STEF) can spread
and cause catastrophic consequences on incubated clutches, leading to mass egg mortality
in some areas (Gleason et al., 2020).

Discussion:

Studies on fungal communities in marine animal species are limited in Libya,
recently Al-Masri et al., (2023) identified fungal species from the skin and gills of the White
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Seabream Diplodus sargus. The current study sheds light on the fungal community
associated with Loggerhead Sea turtle (Caretta caretta) nests at Al-Thalateen Sirte Beach,
Libya. By isolating and identifying fungi from eggshell and nest sand samples collected
during the 2023 nesting season, we contribute valuable insights to the understudied topic of
fungal diversity in North African loggerhead turtle nests and expand the knowledge base on

fungal communities within Mediterranean loggerhead nests in general.

Our culture-dependent approach revealed a diverse nesting environment mycobiota,
encompassing eight fungal genera (Table 1). The most frequently isolated fungi — Fusarium
(including F. solani and F. oxysporium), Aspergillus (A. niger and Aspergillus sp.),
Alternaria sp., Cladosporium sp., and Penicillium sp. — align with findings from previous
studies on loggerhead nests in other countries, like Turkyie (Gugll et al., 2010); Indian
Ocean (Tiwari et al., 2014) and Brasil (Santos et al., 2015). This suggests a potential
omnipresence of these taxa across nesting beaches globally. Interestingly, Trichoderma sp.
and Chaetomium sp. were isolated exclusively from nest sand samples, hinting at possible
niche preferences within the nest microhabitat, which in agreement with similar studies in
Turkey (Guglu et al., 2010) and Oman (Elshafie et al., 2007). Studies on leatherback and
green turtle nests revealed a diverse array of fungi, with Aspergillus, Cladosporium, and
Curvularia prevalent in leatherback nests (Patino-Martinez et al., 2014) while Aspergillus
variecolor, Aspergillus quadrilinieatus, and Rhizopus oryzae are common in green turtle
nests (Elshafie et al., 2007). Additionally, F. oxysporum, F. solani, and Pseudallescheria
boydii are isolated from failed eggs of various sea turtle species (Gugli et al., 2010; Tiwari
etal., 2014; Santos et al., 2015).

The presence of Fusarium and Aspergillus species in both eggshells and sand require
closer attention. These genera are known to include pathogens associated with egg mortality
in various sea turtle species, including Loggerheads (Gugclu et al., 2010; Tiwari et al., 2014;
Santos et al., 2015). Studies have identified various fungal species like Fusarium oxysporum
and Aspergillus spp. colonizing turtle eggs, potentially leading to mortality and
developmental issues (Elshafie et al., 2007). Additionally, in situ monitoring of fungal
growth patterns throughout the incubation period would provide valuable insights into

potential interactions between fungi and developing embryos (Tiwari et al., 2014).
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The nest microenvironment, encompassing factors like temperature, humidity, and
organic matter content, significantly influences fungal growth patterns within nests (Guclu
et al., 2010). The ideal temperature range for fungal growth is typically between 24°C to
28°C, with optimal relative humidity levels ranging from 60% to 75% (Zhan et al., 2021).
Measuring these parameters alongside fungal isolation efforts would allow for exploration
of potential correlations between the nest microenvironment and fungal community
composition (Santos et al., 2015). Understanding these relationships could inform
management strategies aimed at optimizing nest conditions to mitigate the negative impacts

of fungal colonization on egg health (Tiwari et al., 2014).

The composition of the nest microenvironment, including factors such as
temperature, humidity, and organic matter content, can influence fungal growth. The ideal
temperature range for fungal growth is typically between 24°C to 28°C, with optimal relative
humidity levels ranging from 60% to 75% (Zhan et al., 2021). Measuring these parameters
alongside fungal isolation would allow for the exploration of potential correlations between
the nest microenvironment and fungal community composition. Understanding these
relationships could inform management strategies to optimize nest conditions and potentially

mitigate negative fungal impacts.

Our study employed a culture-dependent approach for fungal isolation, which may
not capture the entire fungal diversity within the nesting environment. Future studies could
incorporate molecular techniques, as advocated by Candan et al. (2018) in their work on
Green Turtle fungal communities. This would allow for a more comprehensive
understanding of the fungal community composition, potentially revealing unculturable but
ecologically relevant species. Additionally, investigating the abundance of each fungal
genus through quantitative methods would provide a more nuanced understanding of the
fungal populations within eggshells and nest sand. Studies on loggerhead turtle nests showed
a correlation between fungal presence and hatching success, for example, fungal presence
on unhatched eggs of both loggerhead (Caretta caretta) and green (Chelonia mydas) turtles
can lead to complete egg mass mortality, resulting in zero hatching success (Phillott &
Parmenter, 2001, Tiwari et al,., 2014), which highlight the importance of understanding

fungal populations in such ecosystems (Gugli et al., 2010).
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To gain a deeper understanding of the fungal community within the nest
environment, further studies employing quantitative methods to assess fungal abundance for
each genus would be valuable. This would allow for comparisons between fungal
populations in eggshells and nest sand, and potentially elucidate variations across nest sites
or incubation stages. Additionally, employing molecular identification techniques could

provide a more precise understanding of fungal species diversity within each genus.

In conclusion, this study provides the first preliminary data on the fungal community
associated with Loggerhead Sea turtle nests from Libya. The identification of a diverse
fungal assemblage, including potentially pathogenic genera, underscores the need for further
research on the interplay between fungi and egg health in this understudied population. By
elucidating these interactions and the role of the nest microenvironment, we can contribute
to the development of informed conservation strategies to improve Loggerhead turtle nest

success in North Africa.
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ABSTRACT:

Radiotherapy plays a crucial role in the management of malignant tumors, serving as an essential or
adjunct treatment modality for approximately 50% of cancer patients. For optimal outcomes, the prescribed
and delivered radiation doses to the planning target volume must align within + 5%. This study investigates
the impact of upgrading the Elekta Precise Linear Accelerator (LINAC) at the Radiotherapy Department of
Tripoli University Hospital in Tripoli, Libya, from a standard radiation head (SH) to a multileaf collimator
(MLC) head on photon beam characteristics, specifically the beam profile parameters for energies of 6 MV
and 15 MV. Utilizing a PTW MP3-M 3D water scanning system, detailed dosimetric measurements—
including beam flatness, symmetry, and penumbra—were conducted before and after the upgrade across
various field sizes and depths. The results of this study reveal a significant difference in beam profile
parameters post-upgrade. The relative differences in beam flatness were 66.30% for the 6 MV beam and
24.64% for the 15 MV beam. Additionally, the highest recorded relative difference in beam penumbra was
31.76% for the 6 MV beam energy and 17.65% for the 15 MV beam energy. Consequently, it is essential
and strongly recommended that the collected beam profile data be recommissioned since it is provided to
the treatment planning system used to predict dose distribution in cancer patients.

Keywords: Beam Profile, MLC, SH Collimator, Flatness, Symmetry, Penumbra, Elekta Preces Linac.

Introduction:

Currently, radiotherapy is one of the most commonly used oncological therapies in
the treatment of malignant tumors. Furthermore, it is considered an essential or

complementary part of treatment in approximately 50% of cancer patients [1,2,3]. For
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radiotherapy to be effective and achieve a controlled cure rate without excessive healthy
tissue complications, the prescribed and delivered dose to a planning target volume (PTV)
must agree within £ 5% [4, 5, 6]. The delivered radiation dose is influenced by several
factors, some are related to tumor specifications, while others are associated with the
radiation machine used. The Linear accelerator has been a vital tool in contemporary external
beam radiation therapy since 1953 [7]. The design of Linear accelerators can vary between
manufacturers in terms of the specific components used, the overall layout of the machine,
and the control systems employed. Different manufacturers may prioritize different features
or technologies in their designs, leading to variations in performance and capabilities [8, 9,
10].

The year 2013 witnessed an upgrade of the first linear accelerator (LINAC) machine
installed in the Radiotherapy Department at Tripoli University Hospital (TUH) in Libya
during the year 2004. The machine was an Elekta Precise LINAC with multiple photon and
electron beam energies and a standard radiation head (SH) with asymmetric jaws. The
upgrade involves replacing the SH with a multileaf collimator head (MLC) to define the
radiation field geometry. The new head has two banks, each containing 40 leaves with a
nominal width projection of 10 mm at the isocenter [11]. The design of the treatment head
of a LINAC has a significant influence on the dose distribution. Since the radiation dose
distribution is influenced by the characteristics of the radiation beam, such as the percentage
depth dose and beam profile, variations in this quantity are expected due to the upgrade that
the LINAC has undergone. According to Task Group 53 [12] of the American Association
of Physicists in Medicine, the machine should be recommissioned after significant
maintenance, adjustments, or other alterations to the beam modifications. Additionally, the
results of Aghila et al [13]. in their study of the impact of upgrading the LINAC showed
significant differences in percentage depth dose parameters. Therefore, this study aimed to
examine and assess the impacts of upgrading the Elekta Precise LINAC on the beam profile
parameters for photon beams of energies 6 MV and 15 MV. The investigation involved
detailed measurements and analyses of the beam profiles before and after the upgrade.
Various dosimetric parameters of the beam profile, such as beam flatness, symmetry, and

penumbra, were evaluated to quantify the changes resulting from the enhancements.

Materials and Methods:
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An Elekta Precise linear accelerator (Elekta Ltd., Crawley, UK) with two treatment
modes, photon and electron beams, was employed for the measurements in this study. The
photon mode energies were 4 MV, 6 MV, and 15 MV before the upgrade, and they were 6
MV, 10 MV, and 15 MV beam energies following the upgrade. However, the electron mode
energies were 4 MeV, 6 MeV, 8 MeV, 10 MeV, 15 MeV, and 18 MeV before the upgrade,

while after the upgrade, the energy of 12 MeV was added to the previous energies.

The beam profile measurements were obtained using a motorized PTW MP3-M 3D
water scanning system (PTW, Freiburg, Germany), a water tank of inner size 59.6 cm x 59.4
cm x 50.25 cm, a TANDEM electrometer, a TBA control unit, and two 0.125 cm?® Semiflex
ionization chambers for in-field and reference. MEPHISTO mc? navigation software (PTW,
Freiburg) version 1.6 was used for data processing and analysis. The measurements of beam
profile pre- and post-upgrade were conducted at a constant source-to-surface distance of 100
cm for various field sizes ranging from 3 x 3 cm? to 35 x 35 cm? at specific depths (depth
of maximum dose cm (dmax), 5 cm, 10 cm, 20 cm, and 30 cm). The angles of the gantry and
the collimator were at 0°during the measurements. The International Atomic Energy Agency
(IAEA) Technical Report Series 277 and 398 dosimetry protocols [14, 15] were followed

for the beam profile measurements.
Results and Discussion:

The beam profile, which is the absorbed dose distribution at a given depth in water
phantom parallel to the water surface and perpendicular to the beam central axis [16, 17], is
influenced by the primary of accelerated electron, thickness, and atomic number of target
that the accelerated electrons collide with, and the flattening filter [18]. It should be noted
that the data on radiation dose distribution along the central and off-axis, together with other
parameter measurements, are essential for predicting the radiation dose within patients via
the treatment planning systems [19]. For calculations of beam flatness, beam symmetry, and
beam penumbra, the beam profiles were normalized to 100% at the central axis to their
corresponding field sizes. The relative difference (RD) between the parameter values pre-

and post-upgrade was calculated using the following formula:

RD — |V1_V2|

= ———-X
V1+V2)/2 100

Where: V; the value pre-upgrade, V, the value post-upgrade.
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Beam profile:

Beam profile measurements for selected field sizes (5%5 cm?, 10x10 cm?, 20x20 cm?,
and 30x30 cm?) of energies 6 MV and 15 MV are presented in Figures 1 and 2, respectively.

The profiles were measured at depths of depth of dose maximum dmax cm, 5 cm, 10 cm, 20
cm, and 30 cm.
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Figure 1: Beam profiles of size 5x5 cm?, 10x10 cm?, 20x20 cm? and 30x30 cm? for photon
energy of 6 MV.
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Figure 2: Beam profiles of size 5x5 cm?, 10x10 cm?, 20x20 cm? and 30x30 cm? for photon
energy of 15 MV.

Figures 1 Land 2 illustrate a well-distribution of radiation dose on both sides of the
central axis. The radiation dose is uniformly distributed and then decreases towards the edges

to form a penumbra region.

Measured field size:

Figures 3 and 4 illustrate a detailed analysis of the percentage difference in field sizes
for 6 MV and 15 MV photon beams, respectively, following an upgrade in collimation
technology. Figure 3 shows that the 6 MV photon beam has minimal variations, with
differences ranging from 0.1% to 1.77% across different field sizes. On the other hand,
Figure 4 indicates larger differences for the 15 MV beam, ranging from 2.1% to 3.3%,

highlighting that collimation system effects are more significant at higher energy levels.
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Figure 3: Nominal field size vs measured FWHM for photon energy of 6 MV.
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Figure 4. Nominal field size vs measured FWHM for photon energy of 15 MV.

Beam flatness:

The results of beam flatness values of 6 MV and 15 MV photon beam energies

measured at various depths (dmax cm, 5 cm, 10 cm, 20 cm, and 30 cm) and field sizes (5%5
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cm2, 10x10 cm2, 20x20 cm2, and 30x30 cm2), for both the SH and the ML Collimators,

are presented in Tables 1 and 2, respectively. Table 3 shows the Relative difference (RD) in

beam flatness values between the SH and ML collimators across two distinct photon beam

energies: 6 MV and 15 MV.

Table 1: represent the beam flatness values of 6 MV beam energy at various depths and field

sizes for both the SH and ML collimator.

Depth (cm)
Field size Collimator type
dmax 5 10 20 30
ML Collimator 2.42 3.2 3.56 3.68 3.83
5x5 cm? -
SH Collimator 4.82 5.31 5.73 5.92 6.16
ML Collimator 0.77 1.39 1.97 2.87 3.5
10x10 cm? -
SH Collimator 1.11 1.81 2.52 3.63 4.12
ML Collimator 1.56 1.83 1.93 3.89 5.28
20x20 cm?
SH Collimator 1.07 1.28 2.23 4.36 5.82
ML Collimator 1.31 1.57 1.95 4.31 6.45
30x30 cm? -
SH Collimator 1.00 1.23 1.82 4.51 6.73

Table 2: represent the beam flatness values of 15 MV beam energy at various depths and

field sizes for both the SH and ML collimator.

Depth (cm)
Field size Collimator type
dmax 5 10 20 30
ML Collimator 4.84 5.44 5.58 5.02 5.29
5x5 cm? -
SH Collimator 6.20 6.25 6.43 6.52 6.61
ML Collimator 1.04 1.59 2.28 2.98 3.41
10x10 cm?
SH Collimator 1.30 1.7 2.3 3 3.4
ML Collimator 1.24 1.57 1.72 2.39 3.15
20x20 cm? -
SH Collimator 2.14 2.41 2.38 2.73 3.72
ML Collimator 1.49 1.89 2.26 3.27 5.13
30x30 cm? i
SH Collimator 3.85 3.95 4.41 4.49 5.47

Table 3: represent the relative difference in beam flatness values between the Jaw collimator

and Multileaf collimators for 6 MV and 15 MV photon beam energies.

Depth (cm)
Beam energy Field size (cm?)
dmax 5 10 20 30
5x5 66.3% 49.59% 46.72% 46.67% 46.65%
6 MV 10x10 36.17% 26.25% 24.5% 23.38% 16.27%
20x20 37.26% 35.37% 14.42% 11.39% 9.73%
30x30 26.84% 24.29% 6.9% 4.54% 4.25%
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55 24.64% 13.86% 14.15% 26% 22.18%

15 MV 10x10 22.22% 6.69% 0.87% 0.67% 0.29%
20x20 53.25% | 42.21% 32.2% 13.28% 16.59%

30x30 88.39% | 70.55% | 64.47% | 31.44% 6.42%

For 6 MV photon beam energy, the results presented in Table 1 show that the range
of beam flatness values for the SH collimator is 0.77% to 6.45%, while for the ML
collimator, it is 1.00% to 6.73%. For 15 MV photon beam energy, as shown in Table 2, the
range of beam flatness values for the SH collimator is 1.30% to 6.61%, and for the ML
collimator, it is 1.04% to 5.29%. Moreover, as shown in Tables 1 and 2, the values of beam
flatness increase with increasing depth of measurements. The results are in agreement with
those of R. I. Chowdhury et al [20].

The RD in beam flatness values between the SH and ML collimators, as shown in
Table 3, are significant, and the highest RD values occur at a depth of maximum dose for
both photon beam energies. For the 6 MV photon beam energy, the results indicate a
substantial RD in beam flatness associated with various field sizes at dmax, Where the 5x5
cm? field size shows the highest difference of 66.30%. As the measurement depth increases,
these differences generally diminish across all field sizes, with the 30x30 cm? field size
demonstrating a significantly lower relative difference of only 4.25%. The 15 MV photon
beam energy reveals variable RDs in beam flatness across different field sizes and depths.
A significant RD of 24.64% is observed at dmax for the 5x5 cm? field, with marked
fluctuations noted at deeper levels. The maximum discrepancy recorded for the 15 MV
photon beam energy was 88.39% at a 30x30 cm? field size and a depth of 5 cm.

Beam symmetry:

The beam symmetry values for 6 MV and 15 MV photon beam energies were
measured at various depths (dmax cm, 5 cm, 10 cm, 20 cm, and 30 cm) and field sizes (5x5
cm?, 10x10 cm?, 20x20 cm?, and 30x30 cm?) for both the SH and ML collimators, with the
results detailed in Tables 4 and 5, respectively. Additionally, Table 6 presents the RD in
beam symmetry values between the SH and ML collimators for the two-photon beam
energies of 6 MV and 15 MV.
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Table 4: represent the beam symmetry values of 6 MV beam energy at various depths and
field sizes for both the SH and ML collimator.

. . . Depth (cm)
Field size Collimator type
dmax 5 10 20 30
ML Collimator 1.11 1.25 0.71 0.26 1.08
5x5 cm? :
Jaw Collimator 0.92 1.02 0.59 0.21 0.91
ML Collimator 0.08 1.08 0.91 0.67 0.24
10x10 cm? .
Jaw Collimator 0.1 0.9 1.07 0.53 0.19
ML Collimator 0.86 0.73 0.95 0.48 0.71
20x20 cm? :
Jaw Collimator 11 0.92 0.79 0.61 0.59
ML Collimator 0.1 0.24 0.38 0.49 0.7
30x30 cm? -
Jaw Collimator 0.08 0.19 0.31 0.38 0.52

Table 5: represent the beam symmetry values of 15 MV beam energy at various depths and
field sizes for both the SH and ML collimator.

) ) ) Depth (cm)
Field size Collimator type
Armax 5 10 20 30
ML Collimator 0.53 1.1 0.92 1.15 1.85
5x5 cm? :
SH Collimator 0.38 0.77 0.75 0.84 1.31
ML Collimator 0.78 1.79 1.92 1.19 1.66
10x10 cm? -
SH Collimator 0.6 1.43 1.45 0.93 1.24
ML Collimator 1.32 1.72 1.13 1.31 1.53
20x20 cm? :
SH Collimator 1.13 1.45 1.41 1.07 1.24
ML Collimator 1.02 1.04 0.51 1.43 1.11
30x30 cm? -
SH Collimator 0.78 0.82 0.58 1.2 0.91

Table 6: represent the relative difference in beam symmetry values between the SH and ML
collimators for 6 MV and 15 MV photon beam energies.

. . Depth (cm)
Beam energy Field size (cm?)
Omax 5 10 20 30

5x5 32.97 35.29 20.36 31.16 34.18
-y 10x10 26.09 22.36 27.89 24.53 28.97
20x20 15.51 17.03 22.05 20.17 20.94
30x30 26.67 23.66 12.84 17.49 19.8
5x5 18.72 20.26 18.46 21.28 17.09
10x10 22.22 18.18 16.16 23.33 23.26

15 MV
20x20 24.49 23.03 18.39 23.85 18.46
30x30 2222 23.26 20.29 25.29 29.51
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The beam symmetry values of the photon beam with energies of 6 MV and 15 MV
and the two types of collimators are within the acceptable limits according to the IEC 60731
standards. Specifically, for the 6 MV photon beam, the symmetry values for the ML
collimator vary from 0.08 to 1.25 and from 0.08 to 1.1 for the SH collimator. In contrast, for
the 15 MV photon beam, the ML collimator shows symmetry values from 0.51 to 1.92, while
the SH collimator ranges from 0.38 to 1.45. The analysis of Tables 4 and 5 reveals no
discernible relationship or pattern between symmetry values and variations in field size or

depth of measurement, in contrast to the observed patterns associated with flatness values.

The data presented in Table 6 reveal that the RD in beam symmetry values are
significant, ranging from 12.84 to 35.29 for the 6 MV photon beam energy, while those for
15 MV range from 16.16 to 29.51. The calculated RD indicate that the 6 MV beam exhibits
higher symmetry values than the 15 MV beam across most field sizes, with marked
fluctuations in symmetry as a function of depth, particularly notable at dmax and depths of 5
cm and 30 cm. Conversely, the 15 MV values demonstrate a trend of decreasing symmetry

with increasing depth, particularly evident in larger field sizes.
Beam penumbra:

Tables 7 and 8 present the left and right penumbra measurements of 6 MV and 15
MYV photon beams across various field sizes and depths, respectively, for both the ML and
Jaw Collimators. Table 9 shows the RD in penumbra values between the ML and SH

collimators for both photon beam energies.

Table 7: presented left and right penumbra for 6 MV photon beam across various field sizes
and depths.

Depth (cm)
Field size | Collimator type Omax 5 10 20 30
R. R. R. R. R.
L. pen Pen L. pen Pen L. pen Pen L. pen Pen L. pen Pen
ExE o2 ML Collimator 05 0.52 0.54 0.54 0.57 0.58 0.63 0.65 0.68 0.67
x5 cm
SH Collimator 0.62 0.64 0.67 0.68 0.73 0.75 0.81 0.83 0.89 0.9
10x10 ML Collimator | 0.53 0.55 0.61 0.6 0.68 0.69 0.81 0.8 0.87 0.88
cm? SH Collimator 0.65 0.66 0.72 0.73 0.82 0.82 1.02 1.01 1.19 1.19
20x20 ML Collimator | 0.55 0.57 0.61 0.63 0.79 0.81 0.98 1.01 1.21 1.22
cm? SH Collimator 0.67 0.67 0.77 0.77 0.92 0.95 1.35 1.36 1.62 1.65
30x30 ML Collimator | 0.57 0.58 0.67 0.67 0.89 0.91 1.12 1.14 1.75 1.78
cm? SH Collimator 0.64 0.67 0.78 0.8 0.97 1.01 1.21 1.25 1.92 1.89
L 1|
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Table 8: presented left and right penumbra for 15 MV photon beam across various field sizes

and depths.
Depth (cm)
Field size | Collimator type Ormax 5 10 20 30
R. R. R. R. R.
Lpen | poo |Lepen | oo | Lepen| oo |Lepen| oo | Lopen| oo
B o ML Collimator 0.65 0.64 0.65 0.63 0.7 0.7 0.77 0.76 0.82 0.8
X5 cm
SH Collimator 0.68 0.69 0.71 0.72 0.76 0.77 0.84 0.86 0.91 0.92
10x10 ML Collimator 0.63 0.61 0.65 0.62 0.73 0.73 0.85 0.85 0.94 0.93
cm? SH Collimator 0.72 0.71 0.74 0.74 0.84 0.84 0.99 0.96 1.09 11
20x20 ML Collimator 0.84 0.8 0.88 0.88 101 1.04 112 1.15 14 1.38
cm? SH Collimator 0.88 0.88 0.92 0.93 1.04 1.06 1.16 1.18 1.43 1.42
30x30 ML Collimator 0.92 0.92 1.02 1.02 1.09 1.08 112 1.14 1.46 15
cm? SH Collimator 0.97 0.97 1.11 1.09 1.12 1.14 1.27 1.28 1.71 1.7

Table 9: represent the relative difference in left and right penumbra between the Jaw
collimator (before upgrading) and Multileaf collimator (after upgrading) for the 6 MV and
15 MV photon beam energies.

Depth (cm)
eiz"r‘g“y F"(*('fnﬁ')ze dmax 5 10 20 30

L.Pen. | R.Pen. | L.Pen. | R.Pen. | L.Pen. | R.Pen. | L.Pen. | R.Pen. | L.Pen. | R. Pen.

5x5 2143 | 20.69 | 21.49 | 2295 | 24.62 | 25.56 25 24.32 | 26.75 29.3

6 MV 10x10 20.34 | 18.18 | 16.54 | 1955 | 18.67 | 17.22 | 22.95 23.2 31.07 | 29.95
20x20 19.67 | 16.13 | 23.19 20 15.2 1591 | 31.76 | 29.54 | 28.98 | 29.97

30x30 11.57 14.4 15.17 | 17.69 8.6 10.42 7.73 9.21 9.26 5.99

5x5 451 7.52 8.82 13.33 8.22 9.52 8.7 12.35 104 13.95

15 MV 10x10 13.33 | 15.15 | 1295 | 17.65 | 14.01 | 14.01 | 1522 | 12.15 | 14.78 | 16.75
20x20 4.65 9.52 4.44 5.52 2.93 19 351 2.58 212 2.86

30x30 5.29 5.29 8.45 6.64 2.71 5.41 1255 | 1157 | 15.77 12.5

The results in Tables 7 and 8 elucidate the influence of field size, depth of

measurement, and photon beam energy on measured penumbra for both photon beam

energies. However, Table 9 illustrates the RD between the SH to ML collimator on the

measured penumbra which measure the impact of upgrading the LINAC. For both photon

beam energies, values of the left and right penumbra consistently increase in correlation with

field size and depth due to the geometric divergence of the radiation beam, which results in
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increased scattering at the edges. The penumbra width ranges are (0.50 mm — 1.92 mm) for

a 6 MV photon beam and (0.61 mm — 1.71 mm) for a photon beam of energy 15MV.

Table 9 provides critical insight into the relative differences in left and right
penumbra across various field sizes and depths, comparing measurements obtained with the
jaw collimator before the LINAC upgrade to those achieved with the multileaf collimator
thereafter, specifically for 6 MV and 15 MV photon beam energies. The relative differences
in left and right penumbra values, calculated from beam profiles for jaw and ML collimators
at both photon beam energies, are significant and clearly shown in Table 9. For the 6 MV
photon beam energy, the minimum value of RD in the right and left penumbra is 5.99%,
while the maximum value is 31.76%. However, for the 15 MV photon beam energy, the
minimum value of RD in the right and left penumbra is 1.9%, while the maximum value is
17.65%.

Conclusion:

This study effectively analyzes the impact of upgrading the treatment head of the
Elekta Precise linear accelerator from the SH to the MLC on the beam profile parameters of
6 MV and 15 MV photon beam energies. The results revealed significant differences in the
studied parameters of the beam profile at both beam energies, highlighting the
methodological variations introduced by the upgrade. Specifically, there was considerable
disagreement in most of the investigated beam profile parameters between the SH and MLC
collimators. Notably, the highest discrepancies were observed in measured field size, beam
flatness, beam symmetry, and beam penumbra. The relative differences (RD) in beam
flatness reached an alarming 88.39%, indicating a substantial alteration that could affect
dosimetry and patient treatment outcomes. Additionally, discrepancies of 31.76% in beam
penumbra measurements as well as 35.29% in beam symmetry further emphasize the need
for careful adjustment and verification of treatment parameters post-upgrade. The percentage
difference in measured field size was also notable at 3.3%.

These results emphasize the importance of recommissioning following any
significant modifications to ensure the accuracy of data collection, which in turn leads to
more precise treatment delivery. Thorough recommissioning is essential for maintaining the

integrity of treatment plans and ensuring patient safety. By systematically evaluating these
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beam profile parameters after such upgrades, clinical teams can better adapt to changes,
optimize treatment effectiveness, and minimize potential risks. Thus, this study provides

critical insights that can enhance the reliability of radiotherapy practices in clinical settings.
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