
J Arts Human and Ling, 2026    Volume 2(2): 1-9

Review Article Open    Access

Mohammed Bouknify1* and Mrani Meryem2

*Corresponding author
Mohammed Bouknify, Littarip, Lettres, Languages et Arts - Kenitra - Ibn Tofail University, Morocco.

Received: March 10, 2026; Accepted: March 16, 2026; Published: March 24, 2026

Keywords: AI in Education, TEFL, Morocco, Educational 
Technology, Digital Divide, Infrastructure Disparities

Introduction
The Global Imperative of English and Morocco’s Strategic 
Response
In an era defined by rapid globalization, the role of English 
has evolved from a foreign language to a critical medium of 
international communication. Terms such as Global English, 
English as an International Language (EIL), and English as a 
Lingua Franca (ELF) underscore its dominance in diplomacy, 
academia, commerce, science, and technology. Proficiency 
in English is no longer merely an academic advantage but a 
prerequisite for socioeconomic mobility, enabling access to global 
opportunities [1].

Recognizing this reality, Morocco has actively positioned English 
as a strategic asset in its educational and economic development. 
Over the past two decades, successive governments have pursued 
comprehensive reforms-such as the National Charter for Education 
and Training (1999), the Strategic Vision 2015-2030 and the 2011 
Constitution-to modernize pedagogy, enhance linguistic diversity, 
and align curricula with global demands [2]. 

These initiatives reflect a commitment to fostering multilingual 
competencies, with English introduced earlier in middle school 
and reinforced through competency-based, student-centered 
approaches.

A cornerstone of Morocco’s educational reform has been the 
strategic integration of Information and Communication 
Technology (ICT) into classroom instruction. Since the early 
2000s, the Moroccan Ministry of Education has undertaken 
sustained efforts to implement nationwide initiatives aimed 

at incorporating digital tools-such as multimedia classrooms, 
data show equipment, and interactive whiteboards-particularly 
within English language teaching [3]. These technologies have 
considerably broadened students’ access to authentic linguistic 
input, allowing them to engage with native speech patterns, current 
vocabulary, and global cultural contexts that traditional textbooks 
alone cannot adequately provide.

However, two decades into this digital transition, significant 
implementation gaps persist, which have direct implications for 
the subsequent integration of more advanced technologies like 
AI. Morocco’s AI adoption in education remains notably behind 
global trends, with stark disparities between regions creating a 
bifurcated educational ecosystem [4]. The digital infrastructure 
divide between urban centers and peripheral areas creates an 
uneven technological landscape. For instance, Rabat, as the capital 
and administrative hub, benefits from relatively superior digital 
infrastructure, while regions like Meknes and rural areas face 
significant challenges [5]. Rural schools in peripheral regions 
continue to face substantial infrastructural challenges, including 
unreliable electricity, outdated hardware, and minimal internet 
connectivity-regions where the foundational digital infrastructure 
for AI integration is effectively absent. The result has been an 
uneven technological landscape where ICT often serves as 
an expensive enhancement to conventional teacher-centered 
instruction rather than catalyzing the pedagogical transformation 
envisioned in reform documents [6].

Morocco’s Lagging AI Integration: A Center-Periphery Divide
As Artificial Intelligence (AI) rapidly transforms global education, 
Morocco’s educational system continues to lag behind international 
standards, particularly when comparing central regions with 
peripheral areas. This center-periphery digital divide manifests 
as a bifurcated educational ecosystem, which risks exacerbating 
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extant socioeconomic inequalities. While major urban centers like 
Rabat and Casablanca have made moderate progress in digital 
infrastructure, regions like Meknes and rural areas throughout 
Morocco face significant barriers to AI integration [7]. This 
infrastructure gap means that while AI tools like Duolingo Max, 
Grammarly, and ChatGPT offer intelligent, adaptive learning 
capabilities [8,9], their implementation remains largely theoretical 
for many Moroccan classrooms. Unlike earlier ICT efforts that 
aimed to modernize classrooms with hardware and digital content, 
AI tools bring something far more powerful: intelligent, adaptive 
learning. However, without the foundational infrastructure and 
digital literacy, these tools remain inaccessible to students in 
peripheral regions.

The capabilities of these AI tools align precisely with the persistent 
challenges in Moroccan classrooms: overcrowded classes, mixed 
ability levels, and limited one-on-one support. AI’s ability to 
deliver immediate, individualized feedback not only enhances 
learning but also lowers affective barriers to language acquisition 
[10]. Yet, for students in regions lacking basic internet connectivity, 
these benefits remain out of reach.

More broadly, AI could reshape the very foundation of Moroccan 
education. Curricula could become dynamic and responsive, 
teacher training could evolve to embrace digital fluency, and 
tools that work offline could help close the rural-urban divide. 
But without thoughtful planning and targeted infrastructure 
investment, AI risks deepening existing inequities between 
Morocco’s educational center and periphery.

The move from ICT to AI is not just about adopting new tools-
it’s about rethinking how we teach and learn. For Morocco, the 
question is no longer if AI belongs in education, but how to 
implement it in ways that are inclusive, effective, and future-
ready for all regions, not just urban centers.

Democratizing Quality Education Through AI Innovation
The urban-rural and center-periphery education divide remains 
one of Morocco’s most persistent challenges. The infrastructure 
gap is particularly stark: while 94.4% of urban households have 
internet access, only 58.6% of rural households do, with even 
lower rates in remote mountainous areas (HCP, 2022). Schools 
in rural regions also suffer from a severe shortage of digital 
equipment and reliable electricity, creating a fundamentally 
different technological starting point [11].

AI, particularly through edge computing and offline-capable 
applications, offers potential pathways to bridge this gap. Voice-
based language apps with offline functionality can deliver high-
quality English instruction without relying on continuous internet 
access. Paired with solar-powered devices and localized content, 
these solutions can bring standardized, engaging education to 
even the most remote communities (Godwin-Jones, 2021) [12].

However, unlocking this potential requires coordinated investment 
in three key areas: rural and peripheral digital infrastructure 
(including alternative energy), localized AI content development, 
and community-driven digital literacy initiatives. Promising steps 
are already underway, including Mohammed VI Polytechnic 
University’s growing leadership in AI research tailored to local 
contexts. Yet, without targeted policies addressing the specific 
needs of peripheral regions, these initiatives risk benefiting only 
the already-advantaged urban centers.

The Evolution of Teaching: From Information Delivery to 
Intellectual Mentorship
Far from replacing educators, AI has the power to elevate the 
teaching profession. By automating administrative burdens-such 
as the significant portion of time teachers spend on grading and 
paperwork, a universal challenge noted in educational literature AI 
allows teachers to focus on what matters most: deepening learning, 
fostering creativity, and supporting students’ socioemotional 
development [13]. In this new role as intellectual mentors, 
educators can engage students in critical thinking, project-based 
learning, and meaningful dialogue [14].

This shift demands a reimagining of teacher training nationwide, 
with particular attention to regional disparities. While teachers 
in Rabat may have access to regular workshops on AI tools, 
their counterparts in Meknes and rural areas often lack even 
basic digital literacy training. Future professional development 
must prioritize AI-enhanced lesson design, the use of learning 
analytics, and the integration of human-centered pedagogy with 
intelligent systems-and must be accessible to teachers across all 
regions. The Ministry of Education’s recent collaboration with Al 
Akhawayn University on teacher tech training reflects growing 
momentum toward this goal but its impact remains concentrated 
in urban areas [15].

From Digitization to Transformation: A National Imperative 
with Regional Sensitivity
Morocco’s journey from ICT adoption to AI integration must 
be more than a technological upgrade-it must be a systemic 
transformation that addresses regional inequalities. Strategic 
implementation should focus on developing localized AI solutions 
through public-private partnerships, establishing national 
guidelines for ethical AI use in education, and creating sustainable 
support models for deployment in peripheral regions.

As Morocco positions itself as a regional leader in educational 
innovation, AI offers a powerful opportunity to transform long-
standing challenges into strengths. However, this requires 
acknowledging and addressing the infrastructure gap between 
urban centers and peripheral regions. The moment has come to 
move beyond digitization and embrace intelligent technologies as 
catalysts for a more equitable, effective, and future-ready education 
system that serves all Moroccan students, regardless of their 
geographic location.

Artificial Intelligence in Education: Global Potential, Local 
Constraints
Extensive research and numerous proposals have demonstrated 
the effective application of artificial intelligence (AI) in education 
[4]. Given the capabilities of contemporary technologies, there 
is a growing imperative to expand AI integration across various 
devices frequently used by students, including smartphones, 
tablets, wearable technology, and robotics. The educational 
paradigm is shifting from a focus on content delivery to 
emphasizing learning processes, self-regulation, collaboration, 
and motivation. Consequently, the teacher’s role has evolved 
from being the sole knowledge provider to facilitating student 
autonomy and cooperative critical thinking [14]. 

In the digital era, the ability of students to independently access, 
evaluate, and utilize information is essential. However, in the 
Moroccan context, this digital independence is constrained 
by regional infrastructure limitations. While students in urban 
centers might readily access AI tools on personal devices, their 
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counterparts in peripheral and rural areas often lack both the 
devices and connectivity necessary for such engagement. The 
following discussion outlines key AI-powered educational 
technologies and their applicability within Morocco’s uneven 
digital landscape.

Personalized Learning
Traditional education often limits personalized learning, 
particularly in settings where students are expected to assimilate 
identical material simultaneously. Textbook-based instruction 
typically requires learners to complete uniform tasks in a fixed 
sequence. In large classrooms, it is impractical for educators 
to design individualized curricula. Neuroscientific research has 
established that each brain is uniquely wired, resulting in diverse 
learning needs and styles [16].

AI presents considerable potential to enable personalized 
learning systems by leveraging e-learning and Information and 
Communication Technologies (ICT). Modern adaptive learning 
models utilize vast online educational resources, content 
decomposition, and extensive data correlation to tailor learning 
pathways to individual learners’ needs. Originating in the 1990s 
from intelligent tutoring systems adaptive learning systems 
construct dynamic learner profiles based on cognitive abilities, 
allowing content and instructional paths to adjust accordingly [8].

These systems continuously update based on learner performance, 
thereby creating more inclusive and effective educational 
environments.

However, in Morocco, the implementation of such systems faces 
the reality of infrastructure disparity. Schools in urban centers 
might theoretically implement adaptive learning platforms, but 
schools in peripheral regions often lack the consistent internet 
connectivity required for real-time adaptation. This creates a 
situation where the very technology designed to promote equity-
personalized learning-becomes another factor widening the gap 
between center and periphery.

Automated Assessment Systems
The advent of intelligent computing has revolutionized assessment 
by replacing traditional paper-based testing with more efficient 
digital alternatives. AI-enabled assessment platforms facilitate 
test creation, distribution, and automated grading, offering 
environmental benefits by reducing paper use. Such systems 
enable students to access tests from diverse locations, control 
test attempts and durations, and employ features like keystroke 
monitoring to prevent academic dishonesty. Remote proctoring 
technologies further allow exams to be conducted outside physical 
classrooms, alleviating logistical constraints.

Modern Learning Management Systems (LMS) not only 
archive course content but also support automated evaluation of 
multiple-choice, short-answer, computational, and even essay-
type responses. While grading essays is inherently complex due 
to interpretive demands, AI-based approaches-such as neural 
networks and topic-comparison algorithms-are increasingly being 
tested in educational research [4]. AI also supports intelligent test 
generation, enhancing both assessment quality and efficiency.

In the Moroccan context, however, automated assessment systems 
face implementation challenges that vary by region. While schools 
in urban centers may have the infrastructure to support online 
testing platforms, schools in peripheral and rural areas often lack 
both the hardware and connectivity. Furthermore, even when 

technology is available, intermittent electricity in these regions 
can disrupt assessment processes, create reliability concerns that 
undermine the advantages of automated systems.

Chatbots
Many educational websites lack adaptability to diverse cognitive 
styles, often presenting monotonous, textbook-derived content. 
Conventional question-and-answer platforms, including forums 
and email, suffer from asynchronous communication, delaying 
student engagement and diminishing motivation. AI-powered 
chatbots address these shortcomings by providing real-time, 
intelligent interaction. These systems analyze user queries, extract 
relevant information, and guide students toward solutions or 
comprehension, with teacher oversight available when necessary.

Advanced chatbots such as ChatGPT exemplify this technology’s 
capacity, delivering responses based on extensive datasets from 
various academic and scientific sources [9]. Nonetheless, it is 
important to recognize the limitations of such systems, including 
occasional inaccuracies or the generation of false information. 
Thus, AI chatbots represent a dual-edged tool requiring careful 
integration.

For Moroccan students, access to educational chatbots is heavily 
dependent on regional infrastructure. Students in urban centers 
with reliable home internet can engage with these tools for 
supplemental learning, while students in peripheral regions with 
limited connectivity may only access them during school hours-if 
at all. This creates unequal learning opportunities based purely on 
geographic location rather than student need or ability.

Predictive Models
Predictive analytics employ machine learning to analyze historical 
data and forecast future educational outcomes. AI enables the 
collection and analysis of extensive learner data, facilitating the 
creation of intelligent, personalized learning content. Monitoring 
student behavior in virtual learning environments and analyzing 
large datasets (Big Data) can identify system strengths and 
weaknesses, informing targeted improvements. Predictive models 
assist institutions in anticipating student performance, customizing 
learning plans, and enhancing preparedness, thereby supporting 
academic success.

International studies confirm the efficacy of educational data mining 
and analytics for student self-assessment, early identification of 
support needs, and curriculum refinement [17]. For instance, 
machine learning models aid course selection and academic 
planning by analyzing student demographics and performance 
metrics. These AI-driven insights contribute substantially to both 
teaching and learning optimization.

In Morocco, the implementation of predictive models faces data 
collection challenges that vary regionally. Schools in urban centers 
may generate sufficient digital data for meaningful analysis, while 
schools in peripheral regions with limited technology use produce 
sparse digital footprints. This creates a situation where predictive 
models, trained primarily on data from well-resourced urban 
schools, may produce biased recommendations that don’t account 
for the realities of peripheral regions.

Intelligent Robots
The integration of AI and robotics has produced novel educational 
tools capable of enhancing classroom engagement. Intelligent 
teaching robots can simulate emotions, narrate stories, respond 
to queries, and interact dynamically with students. Research has 
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demonstrated positive outcomes from programming courses 
involving young learners, who found the experience playful 
and engaging rather than burdensome [18]. Collaborative robots 
(Cobots) represent a prospective future technology, capable 
of moving within classrooms, recognizing students, and using 
gestures and facial expressions to support learning.

Aldebaran Robotics’ Nao robot assists with foundational literacy 
skills, with research indicating higher student preference for 
robotic interaction over screen-based software in some contexts 
[19]. Robots also facilitate game-based and experiential learning, 
such as the Dash robot, which helps develop logical thinking and 
programming skills through interactive play. Empirical evidence 
suggests that such methodologies improve knowledge retention, 
indicating a promising future for AI-powered educational robotics.

In Morocco, however, educational robotics remains largely 
theoretical outside of pilot programs in major cities like Rabat 
and Casablanca. The cost of robotics equipment, combined with 
maintenance requirements and specialized training needs, makes 
such technologies impractical for schools in peripheral regions 
facing basic infrastructure challenges. This represents another 
dimension of the digital divide, where cutting-edge educational 
technologies remain concentrated in urban centers.

Virtual Reality (VR) and Augmented Reality (AR) Technologies
VR and AR enhance educational experiences by providing 
immersive, interactive, and realistic environments. Combining 
sensors, hardware, and software, these technologies enable users 
to navigate and manipulate virtual spaces, facilitating experiential 
learning beyond traditional classroom capabilities. VR and AR 
applications support active participation, spatial reasoning, and 
concept visualization. Student enthusiasm for VR has been 
particularly noted in subjects like geography, biology, and history 
[20].

Moreover, AI integration with VR/AR can personalize learning 
experiences, helping students grasp complex concepts through 
interactive 3D models. VR applications have significant potential in 
higher education fields, such as medical training, where simulated 
surgical environments provide valuable hands-on practice. With 
continuous advancements in AI-driven VR and AR, the future 
promises further enhancements in educational applications.

In Morocco, VR and AR technologies face implementation barriers 
that reflect the broader center-periphery divide. While universities 
in Rabat may experiment with VR language labs, schools in 
peripheral regions lack both the high-performance computing 
equipment and bandwidth necessary for immersive experiences. 
Even basic AR applications requiring consistent mobile data 
connectivity face challenges in regions with unreliable network 
coverage [5].

AI Tools in Language Learning: An Overview
The integration of Artificial Intelligence (AI) into language 
education has significantly transformed how students acquire 
and develop their reading, writing, speaking, and listening skills. 
By leveraging advanced technologies such as natural language 
processing, machine learning, and speech recognition, AI-powered 
tools have introduced dynamic, adaptive, and personalized 
learning experiences. These innovations are reshaping traditional 
educational models, making language acquisition more accessible, 
interactive, and efficient. This section provides a critical overview 
of key categories of AI-driven tools in language learning-
conversational AI, writing assistants, adaptive learning platforms, 

and speech recognition applications-while illustrating their 
practical applications and educational benefits within Morocco’s 
context of regional disparity.

One of the most transformative innovations in this field is 
conversational AI, which simulates human-like interactions to 
support learners in real-time communication and writing tasks. 
Tools like ChatGPT and Google Bard exemplify this category 
by generating meaningful, context-sensitive dialogues that help 
users improve fluency and comprehension [9]. For example, a 
Moroccan EFL (English as a Foreign Language) student might 
enter a grammatically incorrect sentence such as “He go to school 
yesterday,” and ChatGPT would not only correct it to “He went 
to school yesterday,” but also explain the relevant grammatical 
rule. Beyond grammar, ChatGPT can simulate IELTS or TOEFL 
speaking tests, offering practice prompts and conversational role-
play scenarios. This capability creates low-pressure environments 
where learners can practice their skills without fear of judgment, 
particularly beneficial for those lacking regular interaction with 
native speakers.

However, access to conversational AI varies dramatically across 
Morocco. Students in urban centers with reliable internet can 
engage with these tools regularly, while students in peripheral 
regions may experience frequent connectivity interruptions that 
disrupt conversational flow. This creates uneven language practice 
opportunities that correlate with geographic location rather than 
educational need.

Complementing this, AI-powered writing assistants such as 
Grammarly and Pro Writing Aid provide learners with real-
time grammar, punctuation, and style feedback. Grammarly, 
for instance, analyzes sentence structure, coherence, tone, and 
vocabulary usage, offering suggestions that help users refine their 
writing [21]. A student drafting an academic essay might receive 
alerts about passive voice, wordy phrases, or tonal inconsistencies, 
encouraging more polished and formal expression. These tools go 
beyond mechanical corrections, helping learners develop stronger 
editing habits and a better understanding of English syntax [22]. 
Grammarly’s built-in plagiarism checker and tone detector also 
enhance academic integrity and audience awareness, especially 
critical in academic writing.

The utility of writing assistants in Morocco is constrained by 
regional infrastructure disparities. While these tools offer offline 
functionality, their most advanced features require internet 
connectivity for real-time analysis. Students in well-connected 
urban centers benefit from continuous feedback, while students in 
peripheral regions may only access basic features during sporadic 
connectivity, limiting their writing development support.

Another pivotal category is adaptive learning platforms, which 
tailor educational content based on a user’s ongoing performance. 
Platforms like Duolingo Max, Babbel, and Mondly utilize AI 
algorithms to offer personalized exercises, real-time feedback, and 
AI-generated explanations. Duolingo Max, for example, introduces 
interactive role-play features and contextual explanations, 
dynamically adjusting the difficulty of activities depending on a 
learner’s mastery of previous material [23]. A user struggling with 
English prepositions may receive more frequent and simplified 
practice in that area until improvement is evident. These platforms 
are particularly valuable in settings with heterogeneous proficiency 
levels, allowing learners to progress at their own pace while 
receiving support targeted to their needs.
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Adaptive platforms face particular challenges in Morocco’s 
peripheral regions. While they theoretically offer personalized 
learning pathways, their effectiveness diminishes when internet 
connectivity is unreliable. The adaptive algorithms depend on 
continuous data flow to adjust difficulty levels, meaning that 
students in regions experiencing frequent disconnections may 
receive poorly calibrated content that doesn’t match their actual 
proficiency level.

Equally crucial are speech recognition applications that address 
one of the most challenging aspects of language learning-
pronunciation and oral fluency. Tools like ELSA Speak, Rosetta 
Stone, and Google Speech-to-Text analyze spoken language to 
offer feedback on pronunciation accuracy, intonation, and rhythm 
[10]. For example, ELSA Speak uses visual guides and acoustic 
comparisons to help users pronounce difficult phonemes like the 
English /θ/ sound in “three.” By comparing learners’ input with 
native speaker models, these applications provide immediate, 
actionable feedback that would otherwise require a human tutor 
[24]. These technologies are especially useful for learners in 
regions where access to trained language instructors is limited.

Speech recognition tools highlight Morocco’s infrastructure 
challenges in unique ways. While they don’t necessarily require 
constant connectivity, they do depend on reliable audio input and 
processing capabilities. Schools in peripheral regions with outdated 
computers may struggle with audio processing delays or poor 
microphone quality, reducing the effectiveness of pronunciation 
feedback. Meanwhile, students in urban centers with modern 
devices receive more accurate and timely corrections.

What unifies these tools is their contribution to multimodal 
learning, integrating visual, auditory, textual, and interactive 
elements to support diverse learner preferences. A student might 
read a story using Duolingo, write a summary and get feedback 
from Grammarly, practice pronunciation with ELSA Speak, and 
discuss the story with ChatGPT-all within a single session. This 
multimodality not only enhances engagement but also reinforces 
language retention through varied and repetitive exposure [12].

In Morocco, however, multimodal learning is constrained by 
device limitations that vary regionally. While students in urban 
centers may use tablets or laptops supporting multiple modalities 
simultaneously, students in peripheral regions often share 
limited desktop computers, reducing opportunities for integrated 
multimodal practice.

Importantly, these AI tools also improve accessibility. Many 
applications are mobile-friendly and some offer offline functionality, 
making them suitable for use in areas with inconsistent internet 
access-an issue faced in many rural regions. Voice-based and 
visually supported tools also assist students with reading difficulties 
or learning disabilities, promoting inclusive education.

Despite their significant advantages, these technologies must be 
integrated thoughtfully into educational contexts. Over-reliance on 
automated tools may hinder the development of critical thinking 
and self-editing skills if not balanced with human instruction. 
Teachers should play an active role in guiding learners on 
responsible tool use, ensuring that technology supplements rather 
than substitutes essential language learning practices.

The Transformative Role of Artificial Intelligence in Enhancing 
Teachers’ Professional Practices
In an era defined by rapid technological advancement, Artificial 
Intelligence (AI) is emerging as a transformative force in 
education, particularly in enhancing the professional practices of 
educators. Far from being a distant, futuristic concept, AI is already 
reshaping classrooms and teaching methodologies by providing 
tools that support instructional design, classroom management, 
personalized learning, and professional development [4]. Through 
its multifaceted capabilities, AI empowers teachers to become 
more efficient, responsive, and innovative in their roles. However, 
in Morocco, the benefits of these tools are unevenly distributed, 
creating professional development disparities between teachers 
in different regions.

AI contributes significantly to customized professional 
development. Traditional professional growth programs often 
adopt a one-size-fits-all approach, which may not address the 
specific needs of individual teachers. AI systems can analyze 
educators’ teaching styles, areas for improvement, and career 
goals to generate personalized development plans. These tailored 
experiences ensure that training is both relevant and effective, 
ultimately leading to improved instructional quality.

In the area of instructional planning, AI-powered tools have 
revolutionized lesson design. By analyzing curricular goals and 
student learning data, these systems can suggest appropriate 
activities, instructional resources, and assessment methods. This 
optimization allows teachers to create more targeted, engaging, 
and inclusive lesson plans aligned with student needs and learning 
objectives.

AI also plays a critical role in automating assessment and 
grading, thereby reducing the time and cognitive load required for 
evaluating student work. By providing instant, detailed feedback 
on assignments and tests, AI allows educators to focus more on 
direct instruction, individualized support, and student engagement-
tasks that require human insight and emotional intelligence.

Through enhanced student analytics, AI systems process 
performance data to identify learning gaps, monitor student 
progress, and recommend targeted interventions. These insights 
enable teachers to adopt a proactive and data-informed approach 
to instruction, offering personalized support to students who may 
otherwise struggle unnoticed.

The integration of AI significantly reduces educators’ administrative 
burden. Routine tasks such as attendance tracking, scheduling, 
and report generation can be efficiently handled by AI systems, 
liberating valuable time that can be redirected toward lesson 
planning, mentoring, and other pedagogical priorities [13].

Perhaps one of AI’s most groundbreaking capabilities is in 
facilitating personalized student learning. By adapting content 
and pacing to match students’ performance levels, learning 
preferences, and interests, AI systems create customized learning 
pathways [8]. This individualized approach enhances student 
motivation, engagement, and academic outcomes, particularly 
in diverse or mixed-ability classrooms.

AI also enriches classroom experiences by delivering interactive 
educational content. Immersive technologies such as virtual reality 
simulations, gamified learning platforms, and intelligent tutoring 
systems create dynamic learning environments where students can 
explore, experiment, and interact with concepts in meaningful ways.
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Importantly, AI supports inclusive education by offering tools and 
strategies tailored to diverse learning needs. For students with 
disabilities or language barriers, AI provides assistive technologies 
and adaptive content that foster equitable access to education, thus 
promoting a more inclusive learning environment.

In real-time classroom contexts, AI offers instant instructional 
feedback, enabling teachers to adjust their teaching methods 
based on immediate student responses and engagement levels. 
This continuous feedback loop supports more agile and responsive 
pedagogy, fostering a deeper connection between instruction and 
learning outcomes.

Beyond the classroom, AI facilitates the development of professional 
learning communities by connecting educators across regions and 
disciplines. These networks allow teachers to share best practices, 
exchange resources, and collaborate on innovative projects, thereby 
enriching their professional knowledge and practice.

AI’s predictive capabilities also enhance classroom management. 
By analyzing behavioral trends and classroom dynamics, AI 
systems can anticipate potential challenges and recommend 
proactive strategies to maintain a productive and supportive 
learning environment.

Furthermore, AI enables educators to stay informed and current 
by curating the latest educational research, instructional trends, 
and policy developments. Access to this up-to-date information 
equips teachers with the insights necessary to innovate and remain 
aligned with global best practices.

Student engagement, a perennial concern in education, is also 
positively impacted by AI-driven tools that promote interactivity, 
creativity, and personalized learning experiences. These tools 
transform the classroom into a space where students actively 
participate, collaborate, and construct knowledge.

Finally, AI empowers educators through data-informed decision-
making. By generating actionable insights from comprehensive 
data analysis, AI supports evidence-based instructional and 
intervention strategies, leading to more effective teaching and 
improved student outcomes.

The Implications of Artificial Intelligence for Teacher 
Professional Development
As education systems adapt to the demands of the 21st century, 
Artificial Intelligence (AI) has emerged as a transformative tool in 
reshaping Teacher Professional Development (TPD). AI offers the 
potential to enhance the quality, accessibility, and personalization 
of teacher learning experiences, revolutionizing how educators 
grow in their practice. However, its integration into professional 
development programs also raises complex challenges-technical, 
ethical, and structural-that require careful attention. This section 
explores the multifaceted implications of AI for TPD, highlighting 
opportunities, addressing potential obstacles, and offering strategic 
recommendations to ensure its effective use in preparing future-
ready educators.

Long-Term Considerations and the Future of Teacher 
Professional Development (TPD)
The rise of AI signals a paradigm shift in teacher professional 
learning with several important implications:

Continuous and Personalized Growth
Instead of occasional workshops, teachers could engage in ongoing, 

adaptive development. AI-powered coaching might suggest new 
goals based on progress, creating a continuous feedback loop that 
supports year-round professional growth.

Evolving Teacher Roles
With AI automating administrative and analytical tasks, teachers 
can focus more on mentoring, facilitating, and leading innovation. 
This shift fosters deeper student relationships and tailored support, 
especially for diverse learners [13].

Cultivating Lifelong Learning
AI can nurture a culture valuing lifelong learning and agility, 
positioning professional development as a dynamic, ongoing 
journey where AI acts as a companion-suggesting resources, 
tracking goals, and celebrating achievements.

Policy and Ethical Frameworks
Expanding AI use demands clear policies on data privacy, ethical 
deployment, and equitable access. Without robust guidelines, 
risks like data misuse or bias reinforcement could undermine 
development efforts [4].

Preparing Educators for AI Integration
To fully leverage AI, teacher preparation and TPD must evolve by:
Building AI Literacy: Teachers need foundational knowledge 
about AI-how it works, its strengths, and its limits. For 
example, professional development could include modules on 
recommendation algorithms and bias awareness.

Hands-On Practice: Training should incorporate real AI 
tools, such as adaptive quizzes, lesson planners, and analytics 
dashboards, alongside simulated AI coaching for real-time 
feedback experience.
Ethical and Critical Evaluation: Teachers must critically 
assess AI outputs, understanding issues like algorithmic bias, 
data transparency, and inclusive design to act as responsible users 
and advocates.
Supporting Teacher Trainers: Trainers themselves can use 
AI to personalize instruction, automate assessments, and foster 
collaboration-for instance, assigning individualized readings based 
on trainee classroom contexts.

Artificial Intelligence in Moroccan TEFL: Opportunities and 
Challenges
The integration of Artificial Intelligence (AI) in Morocco’s Teaching 
English as a Foreign Language (TEFL) sector holds transformative 
potential. As the country emphasizes English to boost global 
competitiveness and cultural exchange, AI offers powerful tools 
for personalized learning, greater student engagement, and broader 
access to quality instruction. However, implementation also brings 
critical challenges-overreliance on technology, ethical concerns, 
cultural misalignment, and infrastructural disparities, especially 
between urban and rural areas and between central and peripheral 
regions.

One of AI’s most significant contributions is its ability to tailor 
learning to individual student needs. In a multilingual country 
where classrooms often include diverse proficiency levels, AI-
powered platforms like Duolingo and Mondly adapt in real time, 
supporting each learner’s progress [23]. These tools improve 
retention, provide immediate feedback, and help manage large 
classes where personalized teacher attention is limited.

AI also enhances engagement through gamification. Apps like 
Memrise and ELSA Speak use rewards and competitions to 
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motivate learners, particularly urban youth with widespread 
smartphone access. Research shows such methods significantly 
improve language retention compared to traditional approaches 
[10]. Moreover, virtual language labs, though still emerging in 
Morocco, promise immersive future learning experiences.

For teachers, AI functions as a valuable assistant. Tools such as 
Grammarly offer detailed writing feedback while automated lesson 
planners and classroom analytics reduce administrative burdens. 
Pilot programs integrating such tools in Moroccan schools have 
demonstrated potential to ease teacher workload and free up time 
for interaction [15,21].

More importantly, AI can help bridge educational gaps between 
regions. While cities like Rabat benefit from experienced teachers 
and resources, areas like Meknes and rural regions often lack 
both. AI applications designed for offline use, like voice-based 
language apps, offer new learning opportunities in underserved 
communities. National efforts such as the e-Taalim initiative aim 
to expand digital lessons nationwide. Yet rural and peripheral 
internet access remains significantly lower than in cities posing 
a major obstacle to equitable implementation.

The center-periphery divide is particularly evident in infrastructure 
comparisons. National data confirms a severe digital chasm: urban 
internet access is nearly universal (94.4%), while rural access lags 
at 58.6%, with equipment shortages further skewing the student-
to-computer ratio outside cities [11]. These infrastructure gaps 
create fundamentally different conditions for AI implementation, 
meaning that tools designed for well-resourced contexts may fail 
in peripheral regions without significant adaptation.

Despite these advancements, challenges remain. Overdependence 
on AI tools like ChatGPT or Grammarly risks students relying 
on automated corrections without fully understanding language 
rules, potentially hindering critical thinking and authentic skill 
development [22]. 

Ethical issues, including AI-facilitated plagiarism and academic 
integrity concerns, are rising, with teachers struggling to distinguish 
original from AI-generated work.

Cultural mismatch is another challenge. Since most AI language 
tools are trained on Western datasets, their outputs may not reflect 
Moroccan cultural contexts or linguistic nuances-especially in 
Darija (Moroccan Arabic). This can lead to awkward translations 
and irrelevant examples, undermining meaningful communication.

The digital divide between regions is perhaps the most pressing 
hurdle. Urban students typically enjoy reliable internet and device 
access, while rural and peripheral students face limited connectivity 
and lower digital literacy. Without targeted interventions-such as 
infrastructure development, offline-capable tools, and financial 
support-AI risks deepening educational inequalities.

To harness AI’s full potential in Moroccan TEFL, a comprehensive 
strategy is essential. Blended learning models should combine 
AI tools with human instruction to promote deep understanding 
and critical thinking. AI literacy programs for both teachers and 
students are crucial for ethical, effective use. Developing localized 
AI content with Moroccan educators and linguists can ensure 
cultural relevance. Above all, investment in peripheral digital 
infrastructure is urgent to make AI-driven education accessible 
to all.

The Transformative Impact of AI on Language Learning: 
Opportunities and Challenges
Artificial Intelligence (AI) is reshaping language education through 
advanced tools that support writing, reading, pronunciation, 
vocabulary building, and personalized feedback. Writing assistants 
like Grammarly and ChatGPT offer real-time grammar corrections 
and stylistic guidance, significantly improving learners’ writing 
skills and language accuracy [9,21]. However, while these tools 
enhance fluency, researchers caution against students becoming 
overly dependent on them, potentially weakening their critical 
thinking and writing autonomy [22].

AI also aids reading comprehension by using adaptive learning. 
Tools like Duolingo Max, Readwise, and LingQ customize 
vocabulary and grammar exercises based on reading passages, 
making texts more accessible for second-language learners [12]. 
These applications improve vocabulary retention and contextual 
understanding, though they are less effective with complex literary 
texts-highlighting the continued value of teacher support.

In pronunciation training, AI tools like ELSA Speak and Rosetta 
Stone provide immediate feedback by comparing users’ speech to 
native models [10]. These platforms have been shown to accelerate 
oral proficiency, although current limitations include difficulty 
recognizing regional accents and non-standard speech patterns 
[24].

Vocabulary acquisition benefits from AI-driven spaced repetition 
systems (SRS). These applications optimize review intervals for 
better retention while tools like ChatGPT enhance contextual 
understanding by generating custom word lists and usage examples 
[25,26]. Though effective, educators note these systems must be 
complemented with deeper instruction on word meaning and 
usage.

The most powerful advantage of AI is its ability to offer 
personalized learning. Tools adapt in real-time to individual 
learner progress, adjusting difficulty and feedback accordingly. 
For instance, Grammarly’s tone detection and Duolingo’s adaptive 
lessons tailor instruction to user needs. Studies show these adaptive 
systems improve learning outcomes substantially [8]. However, 
critics argue that AI lacks the emotional intelligence and nuanced 
judgment of human teachers, suggesting that hybrid teaching 
models combining AI tools with instructor support are ideal [13].

Despite these benefits, challenges persist. Overreliance on AI 
tools may erode learners’ critical and creative thinking abilities. 
Ethical concerns around data privacy and user consent are 
increasingly pressing, as many AI platforms collect extensive 
personal information. Moreover, current AI systems still struggle 
to accurately interpret cultural nuances, idioms, and regional 
dialects, limiting their effectiveness for diverse learners.

In Morocco, these challenges are compounded by regional 
infrastructure disparities. AI tools that work seamlessly in 
urban centers may fail completely in peripheral regions due to 
connectivity issues [5]. This creates a situation where the potential 
benefits of AI-personalization, immediate feedback, adaptive 
learning-are only available to students in well-resourced regions, 
potentially widening educational inequalities rather than reducing 
them.

Conclusion
AI is revolutionizing language education by making it more 
personalized, efficient, and accessible than ever before. Through 
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adaptive learning platforms, real-time feedback, and immersive 
interactive tools, AI empowers learners to progress at their own 
pace while addressing individual needs that traditional methods 
often struggle to meet [8][13]. However, the successful integration 
of AI in education requires more than just the adoption of 
new technologies; it demands thoughtful implementation that 
complements and enhances existing teaching practices rather 
than replaces them.

In the Moroccan educational context, where efforts to integrate 
ICT have made important strides but remain uneven-particularly 
between urban and rural areas and between central and peripheral 
regions-embracing AI is not just an opportunity, but a necessity. 
The country faces the dual challenges of large, diverse classrooms 
and infrastructural disparities, issues that AI-powered tools are 
uniquely positioned to address through personalized learning 
pathways and scalable solutions. Yet, as highlighted, these 
technological advances must be paired with investments in 
peripheral connectivity, teacher training, and culturally relevant 
content to ensure equitable access and meaningful learning 
experiences for all students.

The comparison between well-resourced urban centers and 
underserved peripheral regions illustrates the broader challenge: 
Morocco cannot implement AI in education as a one-size-fits-all 
solution. What works in urban centers may fail completely in 
peripheral regions facing basic infrastructure challenges. This 
requires differentiated implementation strategies that acknowledge 
regional disparities while working toward equitable access.

Looking beyond Morocco, the global education landscape is 
rapidly evolving with AI at its core. To keep pace and remain 
competitive internationally, Moroccan TEFL and the broader 
education system must move beyond static digital tools and 
embrace AI as a catalyst for systemic transformation. This requires 
a balanced approach that prioritizes cultural inclusivity-ensuring 
AI systems respect and reflect local languages and traditions-as 
well as ethical data management to protect student privacy and 
prevent bias.

Moreover, the future of education lies in collaborative human-
AI teaching strategies, where technology supports educators by 
automating routine tasks and providing data-driven insights, 
freeing teachers to focus on mentorship, critical thinking, and 
socioemotional support. This human-centered integration preserves 
the essential role of educators as facilitators and innovators, while 
harnessing AI’s potential to create more engaging and effective 
learning environments.

In summary, integrating AI thoughtfully and strategically within 
Morocco’s education system is imperative to fully realize its 
promise. Doing so will help bridge existing gaps, enhance 
instructional quality, and position Morocco as a forward-thinking 
leader in educational innovation-ready to meet the demands of 
a fast-changing, interconnected world. However, this integration 
must be pursued with careful attention to regional disparities, 
ensuring that AI serves as a tool for educational equity rather 
than another factor widening the gap between Morocco’s center 
and periphery.
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