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Abstract:

Higher education is undergoing a global shift towards digitalization, which compels
Algerian universities to adopt modern digital strategies. This study aims to analyze the current
state of digital transformation in Algerian universities, focusing on smart education, artificial
intelligence, and cybersecurity. The findings reveal that digital transformation remains mostly
superficial and has not yet been fully integrated into pedagogical practices. Moreover, the use of
artificial intelligence in personalizing learning pathways is still limited, while cybersecurity
frameworks are weak and digital infrastructure remains uneven across universities. A sustainable
digital transformation requires a comprehensive strategic vision combining human capacity
building, technological readiness, and the reinforcement of cybersecurity mechanisms.

Keywords: digital transformation; smart education; artificial intelligence; cybersecurity;
Algerian university.

INTRODUCTION:

The contemporary world is undergoing unprecedented structural
transformations driven by digitalization, artificial intelligence, big data, and the
rapid expansion of information and communication technologies. The Fourth
Industrial Revolution has fundamentally reshaped economic systems, governance
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models, labor markets, and educational paradigms. Higher education institutions
are now central engines of innovation, competitiveness, and sustainable
development.

Digital transformation in higher education represents a profound structural
shift affecting curricula design, pedagogical approaches, assessment methods,
research practices, governance mechanisms, and institutional culture. The adoption
of blended learning models, virtual classrooms, and learning management systems
enables universities to personalize learning experiences and enhance academic
decision-making processes. These transformations are not merely technical but
require a comprehensive rethinking of educational philosophy, institutional
governance, and resource allocation at all levels of the academic system.

In this evolving landscape, the Algerian university faces a complex set of
interrelated challenges. Although significant efforts have been made to introduce
digital platforms and distance learning—especially following disruptions such as
the COVID-19 pandemic—the process remains uneven and fragmented. The
pandemic served as an accelerator, revealing both the potential and the limitations
of existing digital infrastructure in Algerian higher education institutions.

The global context is characterized by an accelerating pace of technological
innovation. Artificial intelligence, machine learning, blockchain, augmented
reality, and the Internet of Things are increasingly being integrated into
educational environments worldwide. Universities in advanced economies are
leveraging these technologies to enhance learning outcomes, streamline
administrative processes, and build resilient educational ecosystems. Against this
backdrop, the gap between technologically advanced institutions and those still at
an embryonic stage of digitalization is widening.

Algeria has made notable strides in establishing the legal and institutional
framework for digital transformation in higher education. The National Programme
for Research and Development and various ministerial circulars have outlined
aspirations for a digital university ecosystem. However, the translation of policy
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into practice remains a significant challenge. Infrastructure gaps, training deficits,
and the absence of a unified national strategy continue to hinder progress.

Research Problem:

This study is guided by the following central question: To what extent has
the Algerian university succeeded in keeping pace with the requirements of digital
transformation in light of challenges related to artificial intelligence integration,
weak digital infrastructure, limited cybersecurity frameworks, and insufficient
human capacity development? This question reflects the growing urgency of
understanding the structural barriers that prevent Algerian universities from fully
embracing the opportunities offered by the digital age.

Research Hypotheses:

- Digital transformation in the Algerian university remains largely superficial
and has not been integrated into the core of pedagogical practice.

- The use of artificial intelligence in education has not been employed for
personalizing learning pathways or analyzing students' academic
performance.

- Digital infrastructure is uneven across universities, weakening digital equity.

- The absence of cybersecurity strategies makes the university digital system
fragile and vulnerable to risks.

Research Objectives:

- Diagnosing the reality of digital transformation in the Algerian university.

- Analyzing obstacles related to artificial intelligence, cybersecurity, and
infrastructure.

- Highlighting implications of the lack of digital training for faculty members
and administrative staff.

- Providing recommendations that may contribute to achieving effective and
sustainable digital transformation.

Research Methodology:
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This study adopted the descriptive—analytical method, examining the reality
of digital transformation in the Algerian university across both theoretical and
applied dimensions. The comparative approach was used to highlight disparities in
digital infrastructure between universities, complemented by statistical tools
(tables and graphs) to clarify findings. The study draws on national and
international academic literature, institutional reports from UNESCO and ENISA,
and field observations gathered through review of publicly available university
data.

THE FIRST TOPIC: DIGITALIZATION AND SMART EDUCATION

The first topic examines the conceptual foundations of digitalization and its
operational manifestation in the Algerian higher education context. It traces the
theoretical development of smart education as a global paradigm and situates the
Algerian experience within this international framework, revealing both the
aspirations and the structural limitations that define the current state of digital
education in Algeria.

FIRST REQUIREMENT: The Concept of Digitalization and Its Impact
on Higher Education

Digitalization in higher education is defined as the process of transforming
university activities and services from their traditional format into a digital format
based on modern technologies, enabling improvement of both pedagogical and
administrative performance. Digitalization is not limited to the mere use of
technological tools; rather, it involves a comprehensive restructuring of the
educational system in alignment with the requirements of the digital age
(Bouchama, 2021).

Globally, this orientation has contributed to enhancing educational
efficiency by providing distance learning platforms, facilitating access to
knowledge, strengthening interaction between students and professors, and
equipping students with new digital skills that support their integration into the
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labor market (UNESCO, 2021). The benefits extend beyond mere convenience;
digital tools fundamentally alter the pedagogical relationship, enabling
personalized learning at scale, facilitating continuous assessment, and generating
the data needed to continuously improve educational outcomes.

Scholars distinguish between digitization—the technical conversion of
analog information into digital format—and digitalization—the broader social and
organizational transformation enabled by digital technologies. This distinction is
critical for understanding the Algerian case: while many universities have digitized
certain processes (converting paper records into electronic databases, for instance),
genuine digitalization—understood as the systematic integration of digital logic
into institutional culture and practice—remains largely aspirational.

The European Commission's Digital Education Action Plan (2021-2027)
provides a useful benchmark: it identifies three strategic priorities for digital
education—fostering high-quality and inclusive digital education ecosystems;
enhancing digital competences and skills; and developing key enablers including
connectivity, digital devices, and software platforms. Measured against these
criteria, Algerian universities exhibit progress on connectivity (particularly in
major urban centers) but significant gaps in competence development and
ecosystem integration.

The theoretical literature identifies several waves of educational technology
adoption, from early computer-assisted instruction in the 1980s, through the
explosion of internet-based learning in the 1990s and 2000s, to the current era of
Al-driven adaptive learning and data analytics. Each wave has brought new
opportunities and new challenges. Algerian universities have often been late
adopters, absorbing innovations after they have been tested and refined
elsewhere—which can reduce risk but also means that local institutions lack the
institutional learning that comes from early adoption and experimentation.

SECOND REQUIREMENT: Smart Education and Its Implementation in
the Algerian University
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Smart education employs advanced technologies such as artificial
intelligence, the Internet of Things, and adaptive learning to personalize
educational content and provide flexible learning pathways (Alghamdi & Li,
2021). The concept of smart education goes beyond the provision of digital content
to encompass intelligent systems that respond dynamically to the needs of
individual learners, institutional managers, and policy makers.

However, the Algerian university remains distant from this integrated
model. In most cases, digitalization is limited to traditional use of distance learning
platforms without actual integration of analytical algorithms or personalization
technologies (Zouaoui, 2022). The MOODLE platform, widely adopted during the
COVID-19 pandemic, represents the most common form of digital engagement—
yet its use has largely been confined to content delivery and basic communication,
without leveraging its potential for learning analytics or adaptive pathway
generation.

Most Algerian universities lack precise quantitative indicators to measure
progress toward smart education. Current practices remain closer to traditional e-
learning based on digital content delivery, rather than embodying the concept of
integrated smart education based on data, personalization, and adaptability
(Youssef, Dahmani, & Benkraiem, 2020). This gap reflects not only technological
constraints but also pedagogical cultures that prioritize content transmission over
competency development.

International comparisons are instructive. Universities in South Korea,
Singapore, and the United Arab Emirates have developed comprehensive smart
campus frameworks that integrate Al-driven tutoring, biometric attendance
systems, energy management platforms, and real-time academic performance
dashboards. These ecosystems require substantial capital investment, sustained
political commitment, and a cultural readiness to experiment. The Algerian
experience, while showing genuine effort, has yet to achieve this level of systemic
integration.
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The pedagogical dimension is equally important. Smart education is not only
about technology; it is about transforming teaching practice. This requires
sustained professional development for faculty, revised assessment frameworks
that value digital competencies, and institutional cultures that reward innovation.
Algeria's universities are beginning to recognize this imperative, with some
institutions piloting faculty development programs focused on digital pedagogy,
but scaling these initiatives remains a challenge.

THE SECOND TOPIC: ARTIFICIAL INTELLIGENCE AND
CYBERSECURITY

Acrtificial intelligence and cybersecurity represent two defining challenges of
the digital transformation era in higher education. While Al offers unprecedented
opportunities for personalization, efficiency, and innovation, cybersecurity
vulnerabilities pose existential threats to institutional integrity and user trust. This
topic examines both dimensions as they pertain to Algerian universities.

FIRST REQUIREMENT: Artificial Intelligence and the Personalization
of Learning Pathways

Artificial intelligence has become one of the fundamental pillars of higher
education development, offering unprecedented capabilities for processing vast
amounts of educational data and transforming them into actionable knowledge.
Through advanced algorithms and machine learning, academic trajectories can be
tracked with precision, students' strengths and weaknesses identified, and
educational solutions tailored to individual learning patterns (UNESCO, 2021).

The global landscape of Al in education is evolving rapidly. Intelligent
tutoring systems, natural language processing for automated feedback, predictive
analytics for dropout prevention, and Al-driven content curation are among the
most prominent applications. Major technology companies—Google, Microsoft,
IBM—are investing heavily in Al-driven educational tools, and universities in

86



— , Nt
E.ISSN: 2661-7404  Acadomic ~Journal of Legal and "Rolitical Researchs  PASSN:2571-9971 /7 %

& =, \)
. oF |8
N\ BNPE )
aNTX_T/x
R ~o
vy or O

Year: 2026 Vol : 10 No : 02 Page : 80 - 101

Digital Transformation in Algerian Universities: Challenges of Smart Education, Artificial Intelligence, and
Cybersecurity — Ben Riala Abdelali & Bouaissa Samir

North America, Europe, and East Asia are conducting sophisticated experiments
with Al-enhanced pedagogy.

Despite the rapid global expansion of Al applications in higher education,
Algerian universities have yet to integrate Al into the structural core of the
educational process. Its presence remains largely confined to basic administrative
functions—student information systems and electronic registration—without
extending into pedagogical domains. Advanced applications such as predictive
analytics, intelligent tutoring systems, and adaptive learning environments remain
largely absent (Zouaoui, 2022).

The challenge is not merely technological but structural and strategic,
requiring formulation of a national Al-in-education strategy and sustained
investment in professional development. Several structural barriers impede
progress: the absence of standardized data collection systems makes it difficult to
build the datasets needed to train Al models; privacy regulations and institutional
cultures around data governance limit data sharing; and the technical expertise
required to develop, deploy, and maintain Al systems is in short supply.

There are, however, promising developments. Some Algerian universities
are beginning to explore partnerships with technology companies and international
research institutions to pilot Al applications. The University of Science and
Technology Houari Boumediene (USTHB) and the University of Algiers have
engaged in preliminary discussions with international partners about Al-enhanced
research tools and learning analytics platforms. These initiatives, while limited in
scope, signal a growing awareness of Al's transformative potential.

Looking forward, the development of an Al-ready Algerian university
system will require investment in three interconnected areas: first, the development
of robust, interoperable data infrastructure capable of collecting, storing, and
processing educational data at scale; second, the cultivation of Al literacy among
faculty, administrators, and students; and third, the formulation of ethical
guidelines for the use of Al in education, addressing concerns about algorithmic
bias, privacy, and the potential displacement of human educational relationships.
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SECOND REQUIREMENT: Cybersecurity and Digital Infrastructure

Cybersecurity represents one of the most significant challenges facing
universities during the transition to digital education. University platforms are
exposed to cyberattacks targeting academic data, administrative accounts, and
personal information of students and professors (ENISA, 2020). Securing this
digital infrastructure is a fundamental prerequisite for the success of any
digitalization project (Kshetri & Voas, 2019).

The European Union Agency for Cybersecurity (ENISA) has documented a
significant rise in cyberattacks targeting educational institutions in recent years.
Ransomware attacks, phishing campaigns, and data breaches have affected
universities across Europe and North America, resulting in the exposure of
sensitive personal data, disruption of academic operations, and significant financial
losses. These incidents highlight the vulnerability of institutions that have
expanded their digital footprint without correspondingly strengthening their
security posture.

Most Algerian universities lack advanced infrastructure capable of
accommodating digital transformation in a secure and efficient manner. Digital
systems are often limited and rely on imported solutions not specifically designed
for the local university environment, making them more vulnerable to breaches
(Bouchama, 2021). The reliance on foreign software platforms without adequate
localization, security auditing, or vendor support creates additional risks.

International reports emphasize that national cybersecurity strategies should
be treated as foundational pillars upon which sustainable digital ecosystems are
built—not as technical annexes to digitalization projects (UNESCO, 2021). This
framing challenges the common tendency to treat cybersecurity as an afterthought,
to be addressed once core digital systems are in place. Rather, security architecture
must be embedded from the outset, informing decisions about platform selection,
data management, access control, and incident response.

Algeria has a national cybersecurity framework anchored by the National
Agency for Information Security (ANSI). However, the translation of national-
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level policy into institutional practice within universities remains incomplete. Most
universities lack dedicated cybersecurity officers, formal incident response plans,
or systematic security awareness programs for staff and students. The absence of
these foundational elements creates significant institutional exposure.

Infrastructure disparities compound the cybersecurity challenge. Universities
in major urban centers—Algiers, Oran, Constantine—typically have more robust
connectivity and hardware resources than institutions in smaller cities and rural
areas. This uneven distribution of digital resources creates not only equity concerns
but also security vulnerabilities: institutions with weaker infrastructure are often
less capable of implementing and maintaining security protocols.

THE THIRD TOPIC: UNIVERSITY ADMINISTRATION AND
APPLIED ANALYSIS

The third topic examines the administrative dimension of digital
transformation and presents an applied analysis of digitalization levels across
Algerian universities. It addresses both the opportunities and the structural barriers
associated with administrative digitalization, providing a data-informed assessment
of where Algerian institutions stand relative to the benchmarks of effective digital
transformation.

FIRST REQUIREMENT: Digitalization in the Management of
University Affairs

Digital transformation in higher education encompasses multiple facets of
university administration. Modern digital systems have become indispensable tools
for streamlining administrative processes, managing student records efficiently,
conducting electronic registration, tracking attendance in real time, and
communicating academic results through centralized platforms (Alghamdi & Li,
2021).

Some Algerian universities have recently initiated efforts to adopt electronic
systems for modernizing student affairs management. The PROGRES system
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(Programme de Gestion des Etablissements Supérieurs) represents the most
significant national investment in university administrative digitalization.
Developed and deployed by the Ministry of Higher Education and Scientific
Research, PROGRES provides a unified platform for student enrollment, academic
records, and administrative reporting across public universities.

However, the digitalization of student services remains at an embryonic
stage: systems lack uniformity across institutions, resulting in fragmented
experiences. Insufficient internet bandwidth, outdated hardware, and limited server
capacity hinder the smooth functioning of digital platforms. As Bouchama (2021)
notes, digital transformation in Algerian higher education is often constrained by a
gap between technological acquisition and human capacity development—a
situation in which hardware and software are procured but staff lack the skills to
use them effectively.

Financial management represents another critical area for administrative
digitalization. The transition to electronic procurement, digital payment systems,
and transparent budget reporting platforms can significantly reduce administrative
friction, improve accountability, and enable more efficient resource allocation. A
small number of Algerian universities have piloted digital financial management
tools, but widespread adoption remains a future aspiration.

Human resources management is a third dimension of administrative
digitalization with significant untapped potential. Digital HR systems can
streamline recruitment, automate payroll processing, facilitate performance
evaluation, and provide data-driven insights for workforce planning. The absence
of such systems in most Algerian universities contributes to administrative
inefficiency and limits institutional capacity for evidence-based human resource
decision-making.

Communication platforms represent a relatively more advanced area of
administrative digitalization. Many Algerian universities use email systems,
institutional websites, and increasingly social media platforms to communicate
with students, faculty, and external stakeholders. However, these tools are often
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used in an ad hoc fashion without coherent institutional communication strategies
or integration with broader administrative systems.

SECOND REQUIREMENT: Measuring the Level of Digitalization —

Applied Findings

Through an applied approach, the level of pedagogical and administrative

digitalization in Algerian universities can be expressed using approximate
percentages derived from field observations and national and international reports
(UNESCO, 2021; Bouchama, 2021). These figures should be understood as
indicative rather than precise, reflecting the best available estimates in the absence
of comprehensive national audit data.

Table No. (1): Approximate Percentages of the Level of Digitalization in
Algerian Universities

Field Usage Rate Achieved Challenges
(%) Positives (%0) (%0)
Pedagogical 65% 55% 45%
Digitalization
Administrative 40% 35% 60%
Digitalization

Source: Compiled by the authors based on UNESCO (2021) and Bouchama (2021).
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Figure 1: Levels of Pedagogical and Administrative
Digitalization in Algerian Universities
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Source: Compiled by the authors based on UNESCO (2021) and Bouchama (2021).

The data confirms that pedagogical digitalization (65% usage rate) is more
advanced than administrative digitalization (40%). Both areas face common
technical and organizational obstacles. Cybersecurity constitutes one of the major
gaps, particularly concerning the protection of student and faculty data.

A closer analysis reveals that pedagogical digitalization is disproportionately
concentrated in sciences and technology faculties, which have historically had
better access to computing resources and are more likely to have faculty with
digital skills. Humanities and social science faculties tend to lag behind, reflecting
both disciplinary cultures and resource disparities. Bridging this intra-institutional
divide is essential for achieving genuinely inclusive digital transformation.

Administrative digitalization faces a distinct set of barriers. The
decentralized structure of Algerian university governance—in which individual
institutions enjoy significant autonomy while also depending on ministerial
directives—creates coordination challenges. The lack of interoperable systems
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means that data cannot be easily shared between institutions, hampering the
development of national-level analytics that could inform policy decisions.

Comparative data from similar national contexts offers instructive lessons.
Morocco's experience with the Ibn Sina digital university platform, Tunisia's
efforts to develop a national learning management system, and Egypt's investment
in digital infrastructure through the Smart Village initiative all illustrate different
approaches to the challenge of national-scale digital transformation in higher
education. Each case reflects a different balance between centralized coordination
and institutional autonomy, with implications for both speed of implementation
and quality of adoption.

Gender dimensions of digital transformation also merit attention. Research
suggests that female students and faculty often face additional barriers to digital
participation, including differential access to devices and connectivity, gendered
digital confidence gaps, and the underrepresentation of women in technical roles
related to digital transformation. A comprehensive strategy for digital
transformation in Algerian universities must therefore incorporate gender-sensitive
approaches.

CONCLUSION:

This study has demonstrated that digitalization in Algerian universities
cannot be reduced to temporary technical adjustments. Rather, it represents a
comprehensive strategic transformation aligned with the broader global
reconfiguration of higher education in the twenty-first century. The analysis across
pedagogical, technological, administrative, and security dimensions reveals a
complex picture: genuine progress in certain areas coexists with significant
structural deficits that constrain the overall trajectory of digital transformation.

The applied dimension reveals notable progress in the pedagogical sphere,
yet a structural imbalance persists: administrative digitalization remains
comparatively underdeveloped. Major structural challenges continue to constrain
progress, including weak technical infrastructure, absence of continuous training
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programs, and critical cybersecurity vulnerabilities. These challenges are
interconnected and mutually reinforcing: weak infrastructure limits the
effectiveness of training programs; inadequate training reduces the institutional
capacity to manage and secure digital systems; and poor security posture
undermines user confidence in digital platforms.

The COVID-19 pandemic served as both a catalyst and a stress test. It
accelerated the adoption of digital tools and revealed the resilience of faculty and
students in adapting to new modalities of learning. But it also exposed the fragility
of systems built on improvised foundations—insufficient bandwidth, inadequate
hardware, untrained staff, and absent security protocols. The post-pandemic period
offers an opportunity to consolidate lessons learned and invest in more durable
digital infrastructure.

Achieving effective and sustainable digital transformation necessitates a
multidimensional strategy: strong institutional commitment to establish a coherent
national vision; sustained investment in human capital; development of secure and
interoperable digital infrastructure; unification and standardization of digital
platforms across universities; and cultivation of a digital university culture
embedded in everyday academic life. This strategy must be accompanied by robust
monitoring and evaluation frameworks that allow for evidence-based course
correction.

The international experience confirms that digital transformation is not a
destination but a continuous process. Even institutions at the forefront of digital
innovation—MIT, Stanford, the National University of Singapore—are in
perpetual adaptation, responding to new technologies, evolving pedagogical
research, and changing student expectations. Algerian universities must embrace
this dynamic understanding of digital transformation, building institutional cultures
of continuous learning and adaptation.

The comparative analysis confirms that there is no single model of digital
transformation that can be transplanted wholesale from one context to another.
Each national higher education system must develop its own pathway, informed by
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international experience but adapted to local conditions, values, and priorities. For
Algeria, this means building on the genuine strengths of its university system—a
committed academic community, a large and motivated student population,
growing government awareness of the digital imperative—while systematically
addressing the structural constraints that have limited progress to date.

The stakes are high. Digital transformation is not merely a matter of
educational efficiency or administrative modernization; it is about equipping the
next generation of Algerian graduates with the skills, competencies, and
dispositions they will need to thrive in an increasingly digital economy and
society. Universities that fail to transform risk producing graduates ill-equipped for
the labor markets of the 21st century. Universities that transform effectively can
become engines of national development, innovation, and social mobility.

This study has sought to contribute to the evidence base that must inform
Algerian higher education policy. The authors hope that the analysis, findings, and
recommendations presented here will be useful to policy makers, university
administrators, faculty, students, and international partners as they work together
to advance the digital transformation of Algerian higher education. The journey is
long, but the destination is worth the effort.

Practical Recommendations:

- Establish a unified national strategy for university digitalization covering both
pedagogical and administrative dimensions under the supervision of the
Ministry of Higher Education and Scientific Research, with clear timelines,
measurable targets, and dedicated funding mechanisms.

- Strengthen continuous training for professors and administrative staff in the
digital field, including both technical skills and digital pedagogy, through
partnerships with international institutions and technology companies.

- Develop technological infrastructure by improving internet speed and
equipping universities with secure servers, with particular attention to
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bridging the digital divide between large urban universities and smaller
regional institutions.

- Standardize digital platforms across universities to facilitate procedures and
create a unified national database, while respecting the pedagogical
autonomy of individual institutions to adapt these platforms to their specific
educational contexts.

- Secure university data through protection protocols and cybersecurity
measures aligned with international standards, including the development of
institutional cybersecurity offices, incident response plans, and regular
security audits.

- Involve students in the digital transformation process by engaging them in
platform development, digital literacy programs, and participatory design of
digital services—recognizing students as active agents of digital
transformation rather than passive recipients.

- Formulate an Al-in-education strategy that identifies priority use cases,
addresses ethical concerns, builds the necessary data infrastructure, and
develops the human capacity to deploy and manage Al applications
responsibly.

- Establish inter-university cooperation frameworks for sharing digital
resources, expertise, and best practices, reducing the duplication of effort
and accelerating the diffusion of successful innovations across the national
university system.

THE FOURTH TOPIC: COMPARATIVE PERSPECTIVES AND
STRATEGIC PATHWAYS

The fourth topic broadens the analytical lens to incorporate comparative
perspectives from the Arab world and beyond, identifying lessons that Algerian
universities can adapt to their specific context. It then proposes a coherent strategic
pathway for accelerating digital transformation in a manner that is contextually
appropriate, financially sustainable, and pedagogically sound.
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FIRST REQUIREMENT: Arab and International Comparisons in
University Digitalization

Comparative analysis across Arab higher education systems reveals a
diverse landscape of digital transformation experiences. Morocco, Tunisia, Egypt,
and the Gulf states have each pursued distinct approaches to university
digitalization, shaped by their respective economic resources, governance
structures, and educational traditions. These experiences offer valuable lessons for
Algeria as it charts its own digital transformation pathway.

Morocco’s approach has been characterized by a strong emphasis on public-
private partnerships. The Ibn Sina digital university platform, developed in
collaboration with technology companies and international donors, provides a
unified learning management system accessible to students across Moroccan public
universities. The platform has been integrated with student information systems,
enabling seamless data flow between administrative and pedagogical functions.
Morocco’s experience demonstrates the potential of leveraging external
partnerships to accelerate digital infrastructure development, while also
highlighting the importance of strong government coordination to ensure
interoperability.

Tunisia offers a contrasting model, characterized by greater decentralization
and academic freedom in digital innovation. Tunisian universities have been
relatively free to experiment with diverse digital platforms, resulting in a vibrant
ecosystem of local digital initiatives. However, this decentralization has also
produced fragmentation: incompatible systems, duplicated efforts, and difficulties
in creating national-level data for policy-making. Tunisia’s experience illustrates
both the creative potential and the coordination costs of decentralized digital
transformation.

The Gulf states, particularly the United Arab Emirates and Qatar, have
pursued ambitious digital transformation agendas supported by substantial
sovereign wealth fund investments. UAE universities have adopted artificial
intelligence governance frameworks, established Al research centers, and piloted
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predictive analytics systems for student support. The scale of investment and the
relatively small size of the student population have enabled rapid transformation,
but the Gulf experience may not be directly replicable in a context like Algeria,
where resource constraints are more significant and the student population is vastly
larger.

South Korea’s EDUNET system provides an instructive example from
outside the Arab world. Developed over more than two decades, EDUNET is a
comprehensive national educational information network that serves students from
primary school through university. Its success reflects sustained political
commitment, systematic investment in teacher training, and the development of
locally appropriate content. The long timeline underscores an important lesson:
genuine digital transformation cannot be rushed; it requires sustained effort over
years and decades.

From these comparative cases, several key lessons emerge for Algeria. First,
national coordination is essential: successful digital transformation requires a clear
national vision, centrally defined standards, and mechanisms for horizontal
coordination across institutions. Second, human capacity is the binding constraint:
technology is relatively easy to procure, but developing the human skills to deploy
and use it effectively takes time and sustained investment. Third, equity must be
built in from the start: digital transformation that benefits only well-resourced
institutions in major cities risks exacerbating existing inequalities; equity
considerations must inform every stage of design and implementation.

SECOND REQUIREMENT: A Strategic Framework for Accelerating
Digital Transformation

Building on the analysis presented in this study and the lessons drawn from
comparative experience, this section proposes a strategic framework for
accelerating digital transformation in Algerian universities. The framework is
organized around four interconnected pillars: infrastructure development, human
capacity building, institutional governance reform, and culture change.
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The first pillar—infrastructure development—focuses on creating the
physical and digital foundations that enable transformation. This includes
expanding broadband connectivity to all university campuses, standardizing
hardware procurement, developing secure and scalable cloud infrastructure, and
building disaster recovery capabilities. Infrastructure investments must prioritize
equity: the gap between well-connected urban universities and underserved
regional institutions must be systematically addressed. A proposed timeline for this
pillar would see basic connectivity standardization achieved within three years,
with advanced infrastructure (high-speed fiber, cloud services, secure data centers)
deployed over a five-to-seven year horizon.

The second pillar—human capacity building—recognizes that technology is
only as effective as the people who use it. This pillar encompasses comprehensive
professional development programs for faculty and administrative staff, the
development of digital literacy curricula for students, the recruitment of specialized
technical staff (data scientists, cybersecurity professionals, platform developers),
and the establishment of centers of digital excellence at select universities that can
serve as hubs for training and experimentation. International partnerships with
leading institutions in France, Canada, Korea, and the United States can accelerate
capacity building by providing access to expertise, curricula, and networks not yet
available domestically.

The third pillar—institutional governance reform—addresses the structural
and organizational dimensions of digital transformation. This includes revising
legal frameworks to clarify responsibilities for digital governance at the national,
regional, and institutional levels; creating dedicated digital transformation offices
within universities and the Ministry of Higher Education; developing monitoring
and evaluation frameworks that track digital transformation progress against clear
benchmarks; and establishing mechanisms for inter-university knowledge sharing
and collaboration. Governance reform must also address data governance: who
owns student data, how it can be used, and what protections apply are questions
that require clear policy answers.
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The fourth pillar—culture change—may be the most challenging but is
ultimately the most important. Digital transformation fails when it is imposed as a
technical exercise without genuine engagement from the people who must live and
work in transformed environments. Culture change requires visible leadership
commitment from university presidents and deans; recognition and reward for
faculty who innovate in teaching and research; student involvement in platform
design and feedback; and sustained communication that frames digital
transformation as an opportunity rather than a threat. Building a culture of digital
Innovation requires patience, persistence, and a willingness to learn from failure.

The framework also identifies three cross-cutting enablers that must support
all four pillars. The first is financing: digital transformation is capital-intensive,
and Algeria will need to develop creative financing mechanisms, including public
investment, international development assistance, public-private partnerships, and
alumni engagement. The second enabler is research and evaluation: sustained
investment in research on the effectiveness of digital education interventions is
essential for evidence-based policy-making. The third enabler is international
engagement: active participation in international networks, bilateral agreements
with technologically advanced partners, and engagement with global standard-

setting bodies can accelerate Algeria’s digital transformation trajectory.
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