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Transforming eLearning in Africa: The Role of Al in

Fostering Digital Literacy and Critical Thinking
Khalid Mirghne Yousif Mohammad, Assistant Professor.
College of Computer Science and Mathematics, University of Bahri, Sudan

Email: Khalid.mirghnee@bahri.edu.sd, khalid. mirghnee@gmail.com
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Abstract

This paper investigates the transformative potential of e-learning platforms, empowered by Ar-
tificial Intelligence, in shaping Africa's educational landscape. In an era of digital expansion,
these platforms hold the promise to profoundly transform education by enhancing its accessibil-
ity, fostering digital literacy, and cultivating critical thinking skills. Specifically, this discourse
delineates the role of e-learning in Africa, emphasizing its capacity to surmount educational
impediments while illustrating the proliferation of digital platforms tailored to local exigencies.
Furthermore, it underscores the importance of digital literacy and critical thinking as vital skills
for surviving and thriving in the 21st century, particularly within the African context. Build-
ing on this, the paper explores how Al is redefining these educational imperatives, offering a
glimpse into a future where personalized learning, adaptive systems, and data analytics syner-
gize to enhance digital literacy and critical thinking. To investigate this, the study employs a
qualitative analytical review and secondary data synthesis to evaluate the integration of Artifi-
cial Intelligence in African e-learning systems. Through a comparative case study analysis of
regional implementations—specifically in Morocco and Kenya—the research critically exam-
ines the 'paradox of innovation,' identifying the systemic gap between data-intensive Al algo-
rithms and the infrastructural realities of resource-constrained environments. Finally, the paper
concludes with a discussion on upcoming challenges and potential pathways, leveraging Al to
further improve e-learning, digital literacy, and critical thinking within the African education
sphere.
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1 Introduction

1.1 Background

Africa faces significant challenges in education, including resource scarcity, unequal access,
language diversity, and the need for resilient solutions that can withstand shocks such as con-
flict, displacement, and health emergencies. E-learning platforms, particularly when supported
by Artificial Intelligence (Al), are increasingly recognized as one pathway to improve access,
quality, and system resilience in low-resource settings (OECD, 2021; OECD, 2024). This pa-
per examines how e-learning can address issues like inadequate infrastructure, teacher shortages,
and geographical barriers, while supporting content localization and flexible delivery models. It
also discusses Al's role in fostering digital literacy and critical thinking within African e-learning
ecosystems, with attention to equity and responsible use (OECD, 2024; UNESCO, 2021). The
goal is to explore how e-learning and Al can contribute to a future where education is more

accessible and empowering for African learners.

1.2 Significance of e-learning in Africa

E-learning has significantly addressed various education challenges in Africa. It mitigates in-
sufficient infrastructure by providing a virtual learning space, reducing dependency on tradi-
tional schools and making education accessible in resource-limited environments. Moreover,
platforms like Siyavula and eLimu demonstrate how localized e-learning improves learner en-
gagement, especially when supported by culturally adaptive Al systems (Aboderin et al., 2025;
Archer et al., 2025). By offering decentralized access, it overcomes geographical barriers, en-
abling students to participate regardless of location. It also promotes cultural sensitivity through

content tailored to local contexts.

1.3 Research Problem

The core research problem revolves around a fundamental 'technological-infrastructure mis-
match' in the African education sector—what might be termed the 'paradox of innovation." Al-
though Al promises 'groundbreaking impact' through personalized and adaptive learning, its
implementation faces significant hurdles in resource-constrained environments, including in-
terrupted power grids, unreliable broadband connectivity, and poor infrastructure (Abuodha &
Kipkebut, 2024; Chikwelu et al., 2024). This systemic gap goes beyond mere shortages of dig-
ital tools or literacy: deploying sophisticated, data-intensive Al algorithms in such inaccessible
contexts marginalizes the populations they aim to serve most and risks widening inequality gaps.
Accordingly, this study investigates how Al-powered e-learning platforms can overcome these
infrastructural and socio-economic barriers to foster digital literacy and critical thinking across
diverse African educational settings (Jatileni et al., 2023; Olayinka et al., 2024). Methodologi-
cally, it synthesizes peer-reviewed literature and high-level institutional reports from organiza-
tions such as UNESCO, the World Bank, and the OECD to map the current digital educational

3
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landscape across the continent (OECD, 2021; UNESCO, 2021, 2024). Through an analyti-
cal framework centred on the 'technological-infrastructure mismatch,' the research examines
how systemic fragilities—such as intermittent power grids and low-bandwidth connectivity—
undermine the efficacy of disruptive Al solutions (Chikwelu et al., 2024; Oladipo et al., 2024).

2 E-Learning in Africa: Current State and Potential

2.1 Access to Education Challenges

In the vast and diverse landscape of Africa, access to quality education remains a formidable
challenge, marked by pronounced disparities and pockets of underserved regions. International
datasets consistently show wide variation in foundational learning and literacy outcomes across
countries, and persistent gaps by gender, geography, and income (AfDB, 2022; UNESCO,
2023). A closer examination reveals the impact of economic inequalities on educational ac-
cess, as marginalized communities often lack adequate resources, trained teachers, and learning
materials. Rural areas, in particular, face challenges such as limited transportation options,
fewer educational facilities, and weaker connectivity and electricity infrastructure. These re-
alities underscore the urgency of addressing access challenges and set the stage for exploring
how e-learning—bolstered by Al and designed for low-bandwidth contexts—can help mitigate
disparities (OECD, 2024).

2.2 Growth of Digital Platforms in Africa

The transformative potential of e-learning in Africa is increasingly evident through the dynamic
growth of digital platforms tailored to the diverse needs of the continent. Several successful e-
learning initiatives have emerged, acting as catalysts in democratizing education and overcom-
ing traditional barriers. Noteworthy platforms like eLearnAfrica and Rethink Education have
gained prominence, providing accessible and flexible learning opportunities. These platforms
often leverage mobile technology, acknowledging its widespread use across the continent, and
offer courses in multiple languages to accommodate linguistic diversity. Additionally, Massive
Open Online Courses (MOOCs) have gained traction, allowing learners to access high-quality
educational content from renowned institutions globally. Research highlights how Al can op-
timize learner engagement in such environments by analysing interaction patterns and tailoring
interventions accordingly (Archer et al., 2025).

2.3 Tailoring E-Learning to Local Needs

A pivotal aspect of the evolving e-learning landscape in Africa lies in the recognition and ac-
commodation of local needs, emphasizing culturally relevant content and linguistic diversity.
Understanding that education is most impactful when it resonates with the cultural context of
learners, successful e-learning platforms in Africa have prioritized the incorporation of content

that reflects the rich tapestry of local traditions, histories, and values. Language diversity is a
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crucial consideration, given the multitude of languages spoken across the continent. Platforms
such as Siyavula in South Africa or eLimu in Kenya exemplify this approach by offering con-
tent in local languages, thereby ensuring that educational materials are accessible and relatable
to a broader audience. By fostering an environment where learners see themselves reflected in
the educational content, these platforms not only enhance engagement but also contribute to the

preservation and celebration of diverse African cultures (Aboderin et al., 2025).

3 Digital Literacy and Critical Thinking in the 21st Century

3.1 The Importance of Digital Literacy

In an era marked by the ubiquity of information and rapid technological change, digital liter-
acy is a cornerstone for individual empowerment and societal progress. Digital literacy refers
to the ability to access, manage, understand, evaluate, create, and communicate information
safely and effectively using digital technologies (OECD, 2020). It encompasses skills such as
navigating online platforms, recognizing misinformation, protecting privacy, and using digital
tools for communication and problem-solving. With the rise of data-driven and Al-mediated
information environments, digital literacy increasingly includes understanding how algorithms
shape what learners see and how content is generated and recommended (Archer et al., 2025).
In this context, digital literacy is not only about technical proficiency but also about cultivating a
critical mindset. These competencies are essential for employability, lifelong learning, and par-
ticipation in digital economies, particularly across diverse African contexts (UNESCO, 2021a;
UNESCO, 2021b).

3.2 Critical Thinking in the African Context

Cultivating critical thinking skills in Africa is crucial for tackling complex challenges and fos-
tering societal development. Critical thinking involves purposeful, self-regulated judgment,
including analysis, evaluation, inference, and explanation (Oyugi et al., 2024). Economic dis-
parities, health inequalities, and political complexities require citizens capable of questioning
assumptions, assessing evidence, and synthesizing information to make reasoned decisions. In
digitally connected environments, critical thinking also supports learners to evaluate sources,
detect misinformation, and engage constructively with diverse perspectives (UNESCO, 2023).
Historical and sociocultural factors—including colonial legacies in curriculum design—have
shaped educational practices in many African countries, often emphasizing memorization over
inquiry. Strengthening critical thinking can support intellectual agency and innovation while
enabling learners to engage with global knowledge without losing local identity (UNESCO,
2021a; UNESCO, 2021b).

5
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3.3 Nexus between Digital Literacy and Critical Thinking

Digital literacy and critical thinking form a mutually reinforcing relationship for developing
21st-century learners. Digital literacy enables learners to access and interact with information,
while critical thinking supports the evaluation of credibility, relevance, and bias in digital content
(Aisyah et al., 2025; Oyugi et al., 2024). In Africa, the combination of these competencies is
especially significant given linguistic diversity, social and economic inequalities, and rapidly
expanding mobile connectivity. Al can support this integration through adaptive practice, timely
feedback, and learning analytics—provided that systems are transparent, inclusive, and aligned
with learning goals (Archer et al., 2025; OECD, 2024).

4 The Role of Al in Fostering Digital Literacy and Critical
Thinking

4.1 Personalized Learning through AI

Artificial Intelligence (AI) enhances education by providing personalized learning tailored to
individual needs. Al algorithms analyze data, identify learning patterns, and adapt content in
real-time, catering to each student's pace and proficiency level. This promotes digital literacy
and critical thinking by encouraging independent exploration and analysis, while also addressing
specific learner challenges like language barriers or knowledge gaps (Archer et al., 2025; OECD,
2024).

4.2 Adaptive Systems in E-learning

Al brings a new approach to education with adaptive learning systems, providing a customized
and dynamic experience. These systems continuously assess learner performance and adjust
delivery based on real-time data. Adaptive platforms can adjust for pace, provide targeted sup-
port, and incorporate multimedia to enhance engagement—crucial features in Africa’s diverse

learning landscape (Archer et al., 2025).

4.3 Data Analytics for Optimization

Al-powered data analytics significantly impacts e-learning by tracking student progress and op-
timizing learning pathways. One vital feature is real-time tracking of learner behaviour, which
allows educators to intervene when necessary and provide tailored support. This targeted ap-
proach boosts both digital literacy and critical thinking, especially in resource-limited environ-
ments (Archer et al., 2025; OECD, 2021).

4.4 Al-Driven Solutions Tailored to African Contexts

A critical analysis of Al implementation across Africa reveals diverse successes and systemic

challenges. In Morocco, the adoption of 'Al literacy' and adaptive learning platforms has demon-
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strated success in advancing critical thinking and personalized learning paths (Ismaili, 2024).
However, this success is contingent on a 'human-centric' approach, where Al literacy is treated as
a prerequisite—students must first be empowered to judge the ethical and cultural implications
of Al outputs to avoid blind dependency (Erbas & Maksuti, 2024).

Similarly, in Kenya, the integration of Al in higher education has prompted a total curriculum
restructuring aimed at fostering 'humanity as an advantage' (Wang’ang’a, 2024). Furthermore,
the deployment of Large Language Models like ChatGPT presents a unique linguistic paradox:
while they facilitate language learning, they also risk fostering a 'digital divide' for indigenous
African languages (Sani, 2025). Languages with low Al compatibility face marginalization,
suggesting that 'localized datasets' are essential for ensuring that Al-driven education does not

lead to linguistic hegemony.

Table 1: Critical Analysis of AI-Driven Educational Solutions in African Contexts

Region/Context | Specific Example & Suc- | Critical Analysis & Connections
cess

Morocco Adaptive Learning Sys- | Al literacy and adaptive platforms have been
tems shown to advance critical thinking and per-
sonalized learning paths. However, success
is tied to "AI literacy" as a prerequisite—
without it, students cannot judge the "ethical
implications" of Al outputs (Ismaili, 2024).

Kenya Higher Education Integra- | Studies in Kenyan higher education reveal
tion that Al can transform learning, but its "con-
sequences" include a need for total curricu-
lum restructuring to prioritize "humanity as
an advantage" (Wang’ang’a, 2024).

West Linguistic Diversity via | Tools like ChatGPT are being used for lan-
Africa/General LLMs guage learning, but they present a "threat
to linguistic diversity." There is a risk of a
"digital divide" where languages with high
Al compatibility dominate, marginalizing in-
digenous African languages (Sani, 2025).

S5 Challenges in Leveraging Al for E-Learning in Africa

Furthermore, a profound 'implementation paradox' exists regarding the stability of the digital
ecosystem. Many African nations suffer from weak or interrupted electricity services, which
fundamentally destabilizes the 'uninterrupted power' requirements of cloud-based Al systems
(Abuodha & Kipkebut, 2024; Chikwelu et al., 2024). This challenge extends beyond static
school environments to mobile contexts—such as internet access on transportations or in remote
transit corridors—where connectivity is often sporadic.

Critical Analysis of the Paradox:

+ Systemic Fragility: Implementing high-level Al in these settings remains largely theo-

retical without 'offline-first' Al models that can function during frequent power or internet
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outages (Chikwelu et al., 2024).

* Infrastructure Dependency: The success of disruptive Al in education is inextricably
linked to investments in 'physical broadband' and 'power grids,' yet these are the very areas

where investment lags behind software development (Abuodha & Kipkebut, 2024).

 Strategic Mismatch: Without a 'multi-pronged approach' that includes decentralized en-
ergy solutions (like solar-powered hubs) and low-bandwidth Al applications, the 'digital
divide' will persist as an insurmountable barrier to equitable eLearning implementation
(Abuodha & Kipkebut, 2024; Chikwelu et al., 2024).

6 Future Directions and Recommendations

To unlock AI’s full educational potential in Africa, a multi-pronged strategy is essential. Govern-
ments and stakeholders must invest in infrastructure and affordable digital tools, while capacity-
building for educators—through training and industry partnerships—is equally vital. Ethical
frameworks should guide Al use to ensure fairness, transparency, and cultural alignment (UN-
ESCO, 2023; OECD, 2024). Innovative funding models, such as public-private partnerships,
can help alleviate financial burdens, and policies must promote inclusivity, regional adaptabil-
ity, data security, and learner privacy. Therefore, curriculum realignment is crucial to ensure
that students gain the requisite skills to navigate these technological complexities, even in low-

resource settings (Chikwelu et al., 2024).

7 Conclusion

This paper explored the relationship between Artificial Intelligence, e-learning, digital literacy,
and critical thinking in the African context. It showed that Al-powered e-learning platforms can
help address long-standing barriers to education by expanding access, personalizing learning,
and supporting culturally relevant content. At the same time, digital literacy and critical think-
ing were identified as essential skills for enabling learners to participate effectively in today's
knowledge-based and technology-driven society. However, the successful adoption of Al in
African education is constrained by significant challenges, including weak digital infrastructure,
unreliable electricity, limited internet connectivity, and shortages of trained educators. These
barriers risk increasing existing inequalities if Al solutions are not designed inclusively. In ad-
dition, concerns related to data privacy, algorithmic bias, and the marginalization of indigenous
African languages highlight the need for ethical and localized approaches to Al implementation.

The qualitative synthesis and regional case study analysis presented in this paper confirm
that the success of Al in African education is not merely a technical hurdle but a socio-technical
challenge requiring 'offline-first' models and localized datasets. Ultimately, the comparative
evaluation of Morocco's human-centric adaptive learning and Kenya's curriculum restructur-

ing efforts demonstrates that strategic, localized alignment is essential for fostering the critical
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thinking skills necessary for the digital age. To realize the full potential of Al, African govern-

ments and stakeholders must invest in infrastructure, teacher capacity building, and affordable

digital access, while promoting policies that ensure fairness, inclusion, and cultural relevance.

Priority should also be given to low-bandwidth and offline-capable technologies that suit lo-

cal realities. With coordinated action and responsible innovation, Al can become a powerful

catalyst for equitable, high-quality, and sustainable educational transformation across Africa.
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Abstract

In this study and in order to provide a theoretical framework to understand the behavior of the
population dynamics under conflict we formulate and solve analytically the linear stochastic
population model that describes the population dynamics in Sudan during the recent armed con-
flict. The war interval defined as t € [to, t1] where t(, t; represent the start and end times of the
war period respectively.

Before conflict the population dynamics are modeled stochastically using Geometric Brow-
nian Motion (GBM), The conflict period is then captured by introducing the time depending
negative drift term to represent mortality, displacement and forced migration introduced in mod-
elling of the population dynamics during the conflict. By applying It6’s lemma, we derived the
population trajectory, expected value and the variance during the war.

The analysis shows clearly that the conflict reduces the effective growth rate from r to r — 4,
lowers the expected population size and increases demographic uncertainty which completely

matched the reports on Sudan’s ongoing humanitarian crisis.

Keywords: Stochastic Modeling, Stochastic Differential Equations, Geometric Brownian
Motion, Armed Conflict, Sudan.
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1 Introduction

Population dynamics usually influenced by both natural growth processes and external shocks
such as conflicts, epidemics, pandemic and environmental changes. Traditional deterministic
models provide a basic framework for population prediction but fail to capture the inherent
randomness in growth rates and the uncertainty introduced by extreme events on other side we
find that stochastic population models, which incorporate random fluctuations, offer a more
realistic representation of population dynamics as they allow the assessment of variability and
risk in population projections, providing valuable insight beyond the average behavior predicted
by classical models.

This study makes three major contributions to the modeling of population dynamics under
armed conflict. First, a conflict-dependent negative drift term is incorporated into a Geometric
Brownian Motion (GBM) framework to capture the effects of war including excess mortality,
displacement, and forced migration. Second, closed-form analytical expressions for the ex-
pected population size and variance during conflict periods are derived, allowing direct assess-
ment of population decline and uncertainty. Third, an explicit extinction criterion is established
to identify the threshold at which sustained conflict intensity leads to inevitable population col-
lapse.

The article is organized as follows: Section 2 reviews the related literature. Section 3
presents the mathematical framework. Section 4 develops the pre-war population model. Sec-
tion 5 introduces the stochastic population model under conflicts and its analytical solution.
Section 6 analyzes the population dynamics during the war. Section 7 presents a comparison
between the deterministic and stochastic models. Section 8 introduces the conclusion of the

study. Section 9 includes some recommendation.

2 Literature Review

Generally, conflicts produce non-stationary population processes, where parameters such as
growth rate and survival probability vary over time implies accruing of mortality, displacement
and other demographic effects. Concerning the recent conflict in Sudan and according to the
UNHCR recent reports [1] the war in Sudan that began in 2023 has created one of the largest
displacement crises globally, and millions fleeing across borders. Oxfam reports [2] state that
displacement in Sudan exceeded 10—14 million individuals.

Based on these reports clear that the population dynamics in Sudan strongly influenced by
nonlinear shocks, including forced migration, mortality, that is the population trajectories in
Sudan are no longer smooth or predictable but instead subject to large random fluctuations and
discontinuities and clearly demonstrate how population systems deviate significantly from de-
terministic assumptions so, it’s reasonable to use stochastic model in describing these dynamics
this also align with the Demographic Transition Theory (DTT) [3] which suggests that war
introduces structural breaks in population models, making classical deterministic approaches

insufficient.
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Using Stochastic Differential Equations (SDEs) in modelling population dynamics consid-
ered as a powerful framework for capturing the randomness and environmental fluctuations that
deterministic models cannot adequately represent. While classical deterministic approaches,
such as the logistic growth equation introduced by Verhulst (1838) [4], the predator—prey frame-
work of Lotka (1925) [5] and Volterra (1926) [6], provided the foundational structure for pop-
ulation modelling, they fail to account for demographic noise, environmental variability, and
sudden shocks such as conflict, displacement, and disease outbreaks. To address these limita-
tions, Mao, Marion, and Renshaw (2002) [7] in their study Environmental Brownian Noise Sup-
presses Explosions in Population Dynamics, demonstrated that incorporating Brownian motion
into Lotka—Volterra systems can stabilize population trajectories and prevent unrealistic explo-
sions. Collectively, these contributions establish SDEs as an indispensable tool for modelling
populations subjected to uncertainty, and they provide the methodological foundation for the
present study, which adapts these stochastic frameworks to investigate population dynamics in

Sudan during this recent conflict.

3 Mathematical Framework

Throughout this study we denote by N () to the population size at time ¢ and consider the one-
dimensional adapted standard Brownian motion W (¢) defined on the complete filtered proba-
bility space (2, F, {Fi }ier, P).

To ensure the existence and uniqueness solution to the stochastic differential equation that
describe the population dynamics during the conflict (introduced bellow) we will put the fol-

lowing assumptions [8]
1. Initially N(0) = Ny >0
2. The intrinsic growth rate r and the volatility o are positive constants.

3. The population is considered without classification by age, gender or spatial structure.

4 Pre-War Population Model

The stochastic linear population growth model follows the Geometric Brownian Motion in the
form [8]
dN(t) = rN(t)dt + oN(t)dW(t) (1)

known as standard stochastic population growth model in the absence of conflicts so, we will
deal with it as reference model representing the natural demographic trajectory and population
dynamics of Sudan in the absence of armed conflict.

The term 7 N (¢)dt is the natural population growth and o N (¢)dW (t) is the stochastic fluc-
tuations. Applying the standard stochastic calculus to the transformation Y (¢) = In N(¢) and
denoting the population size at the initial time by N, then, equation (1) has general solution in
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the form [8]
2

N(t) = Ny exp Kr - %) tr oW(t)] )

Which is log-normally distributed random variable with
Expected value E[N(t)] = Npe'
Variance Var[N(t)] = N2e*! (7"t — 1).

S Linear Stochastic Population Model Under War Effect

The negative impact on the population due to the war considered as an external shock represented
as an extra term added to the model (1), this term is time-dependent negative drift function
that decreases the population at a rate proportional to its current size, so the linear stochastic

population model during war can be defined as:
dN(t) = (r —4(t))N(t)dt + o N(t)dW (t) 3)

Here 6(t) represents the intensity of population loss rate due to war during time interval [¢¢, ¢1]
and 6(¢) N (t) is the term that measuring the expected decrease in population caused by war.
Based on the war time interval [¢y, t1] we will define the war intensity function 6(¢) as piece-

wise function in the form:

0, t<tp
0(t) =406, to<t<t 4)
0, t>1t

Where 0 is a constant representing the proportional reduction in population due to war at-
tributable to factors such as excess deaths, migration, and forced displacement, etc. During
the war the drift changes from r to r — 9.

Equation (3) can be written the form:
dN(t) = (r — §)N(t)dt + o N (t)dW (t) (5)

Equation (5) is SDE with time-dependent drift, this equation serves as the general form that
describes the population dynamics during war effect. Applying Ito's lemma to (5) has a general

solution of the form [§]

2

N(t) = Ni(t) exp [( 5 %) (t — t0) + o (W(t) — W(to)) ©)

6 Population Dynamics During the War

Based on the definition of 6(¢) in (4), then during the war interval [t, ¢;] the population model
takes the form:
AN (t) = (r — )N (t)dt + o N (t)dW (t) (7)
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The terms in Equation (7) interpreted as follow:
N (tp) is the population size at the onset of the conflict
(r — &), represents the effective deterministic growth during the war.

odW (t), represents the random disturbances related to war.

6.1 Expected Population Size During the War

Taking the expectation of (7) gives
E[N(t)] = Nyel" =%t (8)

From (8) it’s clear that the war lowers the expected population at a constant value where the
magnitude of this decline depends on the time difference, therefore the expected population at
any moment during the war is strictly smaller than what it would have been in the absence of

conflict.

6.2 Variance of the Population During the War

During the war interval the variance of the population satisfies
Var[N(t)] = N3e2=94 (et — 1) 9

Variance in equation (9) reflects how widely population outcomes can deviate from the normal
expected path due to random mortality, displacement, force migration shocks, and unpredictable
war events. Since due to the war the population size will be unstable so, o2 will be larger, and
therefore the term becomes much larger, causing a large variance, this high variance during
war means that the future population size becomes unpredictable, there will be large dispersion

around the average population.

6.3 Almost Sure Extinction Condition

By taking the logarithm of equation (7) and dividing both sides by ¢, letting ¢ — oo, and using
the strong law of large numbers for Brownian motion [9], we obtain
In N (¢ 2
lim 2VO 5o (10)

t—o00 t 2

So,N(t)—)Oifandonlyifr—5—"72<00r

2

g
6>r— (11)

The condition (11) shows that if the war intensity exceeds the effective growth rate, the popula-

tion 1s asymptotically driven toward extinction.
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7 Comparison with the Deterministic Model

In the absence of conflicts and when no randomness at all, the population changes in a completely

predictable way so, by setting o = 0 in equation (3) the model will take the form

dN(t)
——~ =7rN(t 12
=N () (12)
with general solution in the form
N(t) = Nye™ (13)

(13) says that the population size grows if > 0 and declines if < 0.

Comparison of equations (12) and (8) indicates that the deterministic solution coincides with
the expected value of the stochastic model. However, the deterministic formulation yields only a
single point estimate, whereas the stochastic formulation also captures demographic risk through

the variance term given in (9).

8 Conclusion

This study used a stochastic linear population model to describe the population dynamics of
Sudan during the recent armed conflict. The model demonstrates that conflict introduces an
additional mortality term which strongly reduces the natural growth rate from r to  — 9, leading
to a significant decline in the expected population during the conflict period. The analytical
solution provides expected value, variance, and identifies the condition which the population is

driven toward almost-sure extinction if the war continues.

9 Recommendation

The related coming studies should emphasize on

1. The use of stochastic models in demographic analysis under armed conflicts or generally

uncertainty.
2. If possible, integrate the theoretical study with real-world data.

3. Extending the model to a multi-compartment formulation distinguishing civilians, inter-

nally displaced persons, refugees, age and gender.

4. Encouraging policymakers to consider both expected outcomes and variability when plan-

ning in conflict-affected regions.
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Abstract

This study examines the contribution of social work to promoting and protecting human rights
in Sudan, particularly the rights of vulnerable groups such as children, women, and persons
with disabilities, amid the complex humanitarian conditions caused by armed conflict, large-
scale displacement, economic deterioration, and the widespread prevalence of gender-based vi-
olence. The study draws on a theoretical framework and field-based analysis and presents three
Sudanese case studies that illustrate how social workers employ their professional skills and
intervention mechanisms in the areas of protection, assistance, and empowerment to safeguard
the fundamental rights of these groups.

The study also discusses the major challenges facing professional social work practice in
the current Sudanese context, including limited resources, restricted access to essential services,
and the deepening of social vulnerability. It concludes by offering a set of practical solutions
and recommendations that can strengthen the role of social work in advancing social justice
and building a more effective and inclusive protection system that upholds human dignity and

human rights in Sudan.

Keywords: Social Work, Human Rights, Social Worker, Vulnerable Groups, Social Protec-

tion, Empowerment, Social Justice, Sudan.
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Abstract

This study aims to examine the concept of structure (al-binyah) in Arabic literary discourse
through a comparative approach between Abd al-Qabhir al-Jurjani’s theory of “Nazm” (syntac-
tic composition) and the modern poetic structure in Amal Dunqul’s poem “The Horses”. The
research seeks to uncover the intellectual and aesthetic continuity between classical Arabic crit-
icism and contemporary literary modernism. The study adopts a descriptive—analytical compar-
ative method, analyzing the linguistic, semantic, rhythmic, and symbolic levels of the selected
texts, while drawing on modern structuralist approaches that emphasize internal textual rela-
tions. The results show that al-Jurjani’s concept of Nazm represents the intellectual foundation
of what modern criticism calls “structure,” as he viewed language as a network of interrelations
generating meaning rather than a mere collection of isolated words. Furthermore, Amal Dunqul
reinterpreted this structural awareness in a modern context, shaping his poem “The Horses” into
an open poetic system that expresses the tension between defeat and resurrection, and mirrors
the existential anxiety of the Arab self. The comparative analysis concludes that the structural
concept in Arabic literature is not imported from Western criticism but rather a natural exten-
sion of Arabic rhetorical thought that continues to evolve in modern critical forms. The study
emphasizes the authenticity of Arabic heritage and its dynamic ability to engage productively

with modern critical theories.

Keywords: Structure, Nazm, al-Jurjani, Amal Dunqul, The Horses, Structuralism, Arabic

Criticism.
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Abdullah Ahmed Mohamed Deifah, Assistant Professor

University of Bahri, Sudan

deifah355@gmail.com
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Abstract

Electronic arbitration has emerged as one of the most effective modern mechanisms for the set-
tlement of commercial disputes, distinguished by its speed, flexibility, and procedural efficiency
compared to national judicial systems and traditional arbitration. This development is closely
linked to the rapid advancement of global information and communication technologies, which
electronic arbitration both utilizes and regulates within a legal framework.

Electronic arbitration culminates in an arbitral award issued by the arbitrator or arbitral tri-
bunal through electronic means, whether in terms of drafting, communication, or electronic
signature. This raises significant legal challenges, particularly concerning the adequacy of ex-
isting legislative frameworks to regulate electronic arbitral awards and ensure their recognition
and enforcement. Most national legislations remain ill-equipped to address these challenges,
as they were originally designed to govern paper-based documents and traditional handwritten
signatures.

Accordingly, this study examines the concept and legal nature of electronic arbitration, and
analyzes the procedures governing the issuance and enforcement of electronic arbitral awards.
The research highlights the legislative gaps in this area and emphasizes the need to modernize
arbitration laws in line with international standards, particularly those related to electronic trans-

actions and dispute resolution.
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Abstract

The study aimed to examine the impact of climate change accounting disclosure on investment
decision-making, with a particular focus on its role in reducing information asymmetry and en-
hancing market efficiency, through a field study conducted on a sample of Sudanese companies.
The study stems from the problem of weak and inconsistent climate-related disclosure within the
Sudanese business environment, and the resulting increase in uncertainty and cost of capital. The
study adopted the descriptive approach, and data were collected using a questionnaire designed
according to the five-point Likert scale. The data were analyzed using simple linear regression
models through the SPSS program to test the hypotheses. The results revealed that the level
of climate change accounting disclosure among the companies under study remains moderate;
however, it demonstrates a positive trend toward enhancing transparency and voluntary disclo-
sure. The findings also indicated a statistically significant positive relationship between climate
disclosure and the quality of investment decisions, where the correlation coefficient reached (R
=0.68) and the coefficient of determination (R? = 0.46), indicating that climate disclosure repre-
sents an important determinant in investors' assessment of future risks and returns. Furthermore,
the study proved that the absence of adequate disclosure regarding climate risks leads to a signif-
icant increase in the cost of capital (R =0.78, R?=0.51), due to the higher perceived risks among
investors and lenders. The study concludes that climate change accounting disclosure represents
an effective governance mechanism for improving the quality of financial and non-financial re-
porting, enhancing investor confidence, and directing capital flows toward companies that are
more committed to sustainability. The study recommends the development of regulatory frame-
works and environmental disclosure standards aligned with international standards in order to

support the efficiency of financial markets in emerging economies.

Keywords: Accounting Disclosure, Climate Change, Investment Decisions, Sustainability,
Climate Risks.
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Geography of Linguistics: Place Does Not Speak Its Language

A Reading in the Sudanese Linguistic Landscape
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Abstract

The main aims of this study are: To care about Sudanese linguistic issues and support posi-
tive interaction between Arabic language and National languages; to show the importance of
language in self — strengthening and existence support and to enhance the personal culture of
the Sudan towards political, social stability and development. The core study questions are as
flows: Why national languages have not been unspoken as Arabic language? What are the na-
tional languages that fricative with Arabic language and has been absorbed? What will we do
to conserve national languages? Is the preference of foreign languages lead us to the innovation
and made us free from political and social backwardness? The study has applied the descriptive,
field and analytical approaches targeting 121 students as a sample out of 580 questionnaire and
observation as a tools. The statistical package for social sciences SPSS was applied for ana-
lyzing the study data. The most important findings are depicted conflict and friction between
Arabic language and national languages. The study concluded that national languages are not

local slang, but local languages needs highly support to live actively with Arabic language.

Key words: Geography, Linguistics, Place, Spectacle, Sudan.
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*

Abstract

This study aimed to identify the role of educational activities in reducing the severity of emo-
tional disturbances among kindergarten children from the perspectives of educational supervi-
sors. The researchers employed the descriptive-analytical approach and developed a question-
naire, which was administered to a sample of (80) educational supervisors. The findings revealed
that educational activities play a significant role in alleviating manifestations of anxiety, anger,
and social withdrawal among children. The results also indicated the presence of statistically
significant differences in the role of educational activities in reducing emotional disturbances
attributable to the type and level of academic qualification among educational supervisors, in
favor of those holding higher degrees (Master's or PhD) and those specialized in fields directly
related to childhood or mental health. Furthermore, statistically significant differences were
found based on years of experience, favoring more experienced supervisors, as well as differ-
ences attributable to the type of kindergarten (public/private), in favor of supervisors working
in private kindergartens.

The study proposed several recommendations to enhance the use of educational activities as a
supportive tool for children's mental health. These include activating educational programs that
integrate emotional and affective activities, training teachers to effectively utilize activities in
addressing behavioral and emotional problems, and involving parents in supporting kindergarten

activities both inside and outside the institution.

Keywords: Educational activities, emotional disturbances, kindergarten, educational super-
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Abstract

The research problem stemmed from the observation that many banking institutions neglect
strategic-management models and methods, thereby failing to achieve high quality of banking
service. The applied study shows, through the opinions of the study sample and field practice,
the extent of linking both strategic management on banking service quality in Faisal Islamic
Bank of Sudan. The study aimed to identify the impact of strategic management on banking
service quality in Faisal Islamic Bank of Sudan. Several hypotheses were tested, among them:
A statistically significant relationship exists between strategic management and banking-service
quality at Faisal Islamic Bank of Sudan, and there is a statistically significant relationship be-
tween the strategic planning and banking-service quality at Faisal Islamic Bank of Sudan. The
study adopted the deductive method to formulate hypotheses, the inductive method to test them,
the historical method to review prior research, and the descriptive-analytical approach to derive
results and recommendations. A random sample of 30 employees and department heads from
Faisal Islamic Bank of Sudan was selected. The Key findings include: A positive relationship
between strategic planning and service quality (correlation = 0.545). This indicates the strength
of the relationship between strategic planning and the quality of banking service at Faisal Islamic
bank. There is a positive relationship and since the correlation value is 0.028, this indicates the
weakness of the relationship between strategic planning and the quality of banking service at
Faisal Islamic Bank. There is a positive relationship and since the correlation value is 0.249, this
indicates the weak relationship between the willingness to implement the strategy and the quality
of banking service in the Faisal Islamic bank. Based on these results, the study recommends that:

senior management at Faisal Islamic Bank of Sudan give greater attention to strategic planning
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to strengthen its relationship with banking-service quality. Enhance organizational readiness for

strategy implementation to further improve service quality.

Keywords: Strategic Management, Factors of Strategic management, Quality of Banking

Services.
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Abstract

This study aimed to identify the most important obstacles and problems facing public rela-
tions departments in Sudan, and to try to find necessary solutions for them. The study used
the descriptive-analytical approach, relying on the questionnaire as a study tool. The study
raised a number of questions, the most important of which are: Is sufficient budget provided for
public relations departments in Sudanese institutions? And is there an overlap in competencies
between the public relations department and other departments in Sudanese institutions? The
study reached a number of results, the most prominent of which was that the majority of public
relations departments in Sudanese institutions are not allocated sufficient budget. The study also
clarified the existence of overlap in competencies between the public relations department and

other departments.

Keywords: Public Relations, Strategic Management, Sudanese Institutions, Organizational
Challenges.
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