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Abstract: The integration of artificial intelligence (AI) into education is transforming teaching and learning 

dynamics worldwide, presenting both opportunities and challenges. In Moroccan higher education, AI adoption 

holds significant potential to enhance academic performance, yet its pedagogical and ethical implications 

remain insufficiently explored. This study examines the impact of AI tools on students’ learning outcomes 

through a quantitative survey of 100 students from diverse Moroccan higher education institutions. The findings 

indicate that AI enhances personalized learning experiences, fosters creativity, and improves classroom 

management. However, concerns arise regarding students’ over-reliance on AI technologies, disparities in 

access, and ethical risks related to data privacy and transparency. To address these challenges, this research 

advocates for an ethical framework that promotes responsible AI use, equitable access, and transparency in 

educational applications. The study underscores the importance of collaboration among policymakers, 

educators, AI developers, and students in developing strategies that harness AI’s potential without 

compromising student autonomy or educational integrity. By offering practical recommendations for AI 
integration in pedagogy, this research contributes to the ongoing discourse on digital transformation in 

education and provides valuable insights for optimizing AI’s role in Moroccan higher education. 
 

Keywords: Artificial Intelligence (AI); Moroccan higher education; academic performance; ethical 

considerations; digital transformation. 
 

Digital Object Identifier (DOI): https://doi.org/10.5281/zenodo.15462366 

 
 

1 Introduction 

The rapid advancement of science and technology has fueled the exponential growth of artificial intelligence (AI), 

making it a transformative force across various domains, including education. AI is increasingly reshaping higher 

education by enhancing learning experiences, optimizing classroom management, and fostering student creativity 

(Chassignol and al., 2018). By automating tasks, personalizing learning, and enabling data-driven decision-
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making, AI presents unprecedented opportunities for improving educational outcomes (Wang, 2020). 

The COVID-19 pandemic accelerated digitalization in education, compelling institutions to integrate online 

resources and virtual classrooms at an unprecedented pace (García and al., 2023). This shift has intensified 

discussions on the role of AI and generative AI (GenAI) in shaping the future of education. As one of the most 

significant technological breakthroughs, AI is poised to redefine teaching and learning methodologies (Dobrin, 

2023). However, despite its potential, the integration of AI in Moroccan higher education remains underexplored, 

particularly in terms of its impact on academic performance and the ethical considerations it raises. 

Higher education institutions must adapt to technological advancements while ensuring that AI implementation 

aligns with pedagogical best practices. According to (Kerrouch & Bouazizi, 2023), universities should embrace 

AI-driven innovations to enhance learning experiences and institutional governance. However, a critical 

examination of AI’s benefits and limitations is essential to assess its overall impact on student performance. 

This study investigates how AI influences the academic performance of students in Moroccan higher education. 

Specifically, it addresses the research question: To what extent does the increasing integration of AI affect the 

academic performance of higher education students in Morocco? The study aims to inform policymakers and 

educational stakeholders on how to develop effective strategies for AI integration while maintaining student 

autonomy, ethical responsibility, and the central role of educators in the learning process. 

To achieve this objective, the research adopts a quantitative approach, using a non-probability sampling method. 

A structured questionnaire was administered to 100 students from various Moroccan higher education institutions, 

providing insights into their perceptions of AI’s role in their academic performance. While this approach may limit 

the generalizability of findings, it offers valuable exploratory insights into how students engage with AI-based 

learning tools. 

This paper begins by presenting the conceptual framework, followed by a literature review and the formulation of 

research hypotheses. Next, it outlines the methodology employed in the study, then examines the findings and 

explores AI ethics within Moroccan academia. Finally, the study concludes with recommendations for 

policymakers, educators, and researchers on the responsible integration of AI into higher education.  
 

2 Conceptual framework of Artificial Intelligence (AI) 

2.1 History of AI 
 

The history of AI dates back to 1943 with the publication of the paper titled “A Logical calculus of ideas immanent 

in nervous activity” by (McCulloch & Pitts, 1943). In this groundbreaking work, the researchers introduced the 

first mathematical model for the design of a neural network. In 1950, Alan Turing published his influential paper 

“Computing machinery and intelligence” (Turing, 1950), in which he posed the fundamental question: “Can 

machines think?” In this paper, Turing introduced the concept of the Turing Test, a measure of a machine’s ability 

to exhibit intelligent behavior indistinguishable from that of a human. During the test, a human evaluator interacts 

with both a machine and a human through a textual interface. If the evaluator cannot reliably distinguish between 

the machine’s responses and those of the human, the machine is considered to have passed the test. This test 

marked the first significant attempt to measure artificial intelligence, emphasizing observable behavior rather than 

internal criteria. 

The first phase of AI development began with the Dartmouth Conference in 1956, where AI was officially named 

and defined. During this conference, John McCarthy coined the term “Artificial Intelligence”, establishing it as 

the name of the scientific field. The primary objective of the conference was that “every aspect of learning or 

intelligence must be precisely described so that a machine can simulate it” (Russell & Norvig, 2016). For the first 

time, computers were demonstrated to solve problems in a manner similar to humans, leading to an initial wave of 

optimism within the AI research community. Notable successes of AI at this time included linguistic translation, 

solving algebraic problems, and proving geometric theorems. 
 

2.2 Definition of AI 
 

AI is defined as a set of technologies and computer programs designed to simulate the functions and intelligence 

of the human brain (Huang and al., 2019). AI systems exhibit mechanical intelligence by efficiently performing 

cognitive and/or repetitive tasks, and they learn automatically from data to adjust their performance. This learning 

ability is derived from a variety of data types, such as text, audio, or video, stored in vast datasets (Big Data), 



 

Revue Internationale de la Recherche Scientifique (Revue-IRS) - ISSN :  2958-8413 

   
 

   

http://www.revue-irs.com 2327 

 

enabling AI systems to learn through different computational methods such as deep learning and machine learning. 

Deep learning uses artificial neural networks to model and understand complex data, while machine learning 

focuses on the study of algorithms that allow computer programs to automatically improve through experience 

(Mitchell, 2017). These fields utilize computers to simulate the human learning process by identifying and 

acquiring real-world knowledge and then improving performance based on this newfound knowledge. 
 

Table 1: Dimensions of AI 
 

Systems that think like humans Systems that think rationally 

These systems evaluate AI success in terms of fidelity 

to human performance. This means that if a machine 

can engage in a conversation indistinguishable from 

human interaction, it is considered intelligent. 

These systems measure AI success according to an 

ideal concept of intelligence and rationality. AI is 

considered successful if it can solve problems 

logically and rationally, regardless of its resemblance 

to human behavior. 

Systems that act like humans Systems that act rationally 

These systems focus on the behavior of AI, describing 

how they act like humans in certain situations or tasks, 

such as simulating human conversation or performing 

functions requiring intelligence. 

These systems emphasize processes and reasoning, 

describing how AI systems imitate human thinking 

and perform intelligent tasks such as decision-making 

and problem solving. 
 

Source: Authors 
 

Table 1 demonstrates that AI evaluation systems emphasize the ability of AI to replicate typically human 

behaviors, including decision-making, solving complex problems, learning, and understanding or generating 

natural language. 
 

2.3 From education 1.0 to education 4.0 
 

The evolution of educational paradigms from education 1.0 to education 4.0 reflects a transformative journey 

shaped by shifts in pedagogical philosophies, technological advancements, and societal demands. 

Education 1.0 is characterized by a traditional and authoritarian system, where the student is viewed as a passive 

recipient of knowledge. The teacher assumes the central role as an authoritative figure, delivering information 

unidirectionally. In this framework, technology is strictly excluded from the classroom, further reinforcing the 

dependence on the teacher’s authority and diminishing opportunities for independent learning. 

In contrast, education 2.0 represents a progression toward communication and superficial collaboration, though it 

remains largely examination-driven. This phase emphasizes outcomes, often prioritizing rote memorization over 

meaningful understanding. While the rhetoric of student-centered learning emerges, its practical application is 

limited, frequently confined to theoretical aspirations. Schools continue to measure teaching through instructional 

hours rather than actual learning outcomes. 

Education 3.0 ushers in a paradigm shift toward student-centered learning. The teacher transitions into the roles of 

coordinator, advisor, facilitator, and guide, fostering independent research and critical thinking among students. 

Dialogue becomes a cornerstone of the learning process, supported by the integration of technology, which enables 

self-directed learning. Static classrooms give way to dynamic learning environments, and rigid syllabi are replaced 

by adaptable learning plans. This phase prioritizes autonomy, collaboration, and active engagement, underpinned 

by a pervasive use of digital tools. 

Finally, education 4.0 epitomizes innovation and creativity as the core of the educational process. Learning 

environments are highly interactive, leveraging approaches like flipped classrooms to optimize face-to-face 

sessions. Learning extends beyond the classroom, emphasizing the acquisition of practical, real-world skills. 

Personalization of teaching and learning becomes paramount, supported by advanced technologies such as virtual 

reality. 
 

2.4 Application of AI in education 
 

 

In today’s rapidly evolving educational landscape, technology has become an integral part of organizations 

seeking to optimize, improve, and personalize education. AI has introduced transformative opportunities, such as 

automating the tracking of learners’ progress, enabling accurate evaluation of attendance, academic 
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achievements, and skill acquisition. 

The integration of “Industry 4.0” concepts into education has created new avenues for both educators and 

students to harness emerging technologies and infrastructures. These advancements are redefining teaching 

models, particularly in higher education, by encouraging innovation and adapting to the needs of a dynamic and 

ever-changing society. 

Notably, articles published between 2015 and 2019 account for approximately 70% of all indexed journals on AI 

in education, signaling a significant intensification of research during this period. This surge reflects a growing 

focus on leveraging advanced AI techniques, such as deep learning and data mining, to address complex 

educational challenges. Researchers are increasingly driven by the goal of personalizing teaching methods to 

cater to the diverse and individual needs of students, thereby transforming the traditional approach into more 

adaptive and learner-centered paradigms. 

The application of algorithms and AI systems continues to garner increasing interest, not only for enhancing 

learning outcomes but also for addressing systemic inefficiencies within education systems. 
 

 
 

Figure 1: Articles indexed in Web of Science and Google Scholar over the last ten years with the keywords “AI” 

and “Education” 

 

Figure 1 illustrates a consistent increase in scholarly publications on AI and education topics indexed in Web of 
Science and Google Scholar since 2010 (Chen and al., 2020). This trend underscores the pivotal role of AI in 

reshaping educational paradigms and providing innovative solutions to enhance the quality and equity of education 

globally. 
 

3 Literature review and hypotheses development 

3.1 Literature review 
 

(Zawacki-Richter and al., 2019) conducted a comprehensive systematic review of research on AI in higher 

education, identifying four principal applications: profiling and prediction, assessment, adaptive and personalized 

systems, and intelligent tutoring systems. Their findings emphasize a significant gap in the critical examination of 

AI-related challenges and risks, the limited integration of AI with pedagogical theory, and the need for deeper 

exploration of ethical and pedagogical considerations in its applications. 

(Ocaña-Fernández and al., 2019) expanded on the global impact of AI in higher education, examining the evolving 

relationship between human intelligence and AI and its implications for the nature of universities. They 

emphasized the critical importance of digital skills, intelligent tutoring systems, and online learning, underscoring 

the growing trend toward globalized social learning. Their study highlights the necessity of enhancing digital 

competencies to improve educational outcomes and ensure the effective integration of AI in higher education. 

(Zovko & Gudlin, 2019) investigated the disruptive nature of AI for students, teachers, and society, exploring how 

it transforms educational processes while addressing barriers to widespread adoption. Their study underlines the 

importance of carefully considering the limitations and challenges inherent in incorporating AI into education. 

(Florea & Radu, 2019) examined the intersection of AI and education from two perspectives: first, how AI 

enhances education through personalized learning experiences, teacher support, and its influence on online 
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education; second, the need to develop AI-focused curricula to prepare a workforce equipped for the technological 

age. Similarly, (Bates and al., 2020) stressed the importance of addressing not only the technical but also the 

human, ethical, and social dimensions of AI integration in higher education. 

(Jmoula & Belouali, 2022) argued that AI integration could improve the quality of higher education by providing 

interactive and personalized learning approaches tailored to students’ needs. They advocated for the adoption of 

online and hybrid learning models to better align educational programs with professional demands. 

(Kottara & Asonitou, 2025) examine the challenges and opportunities of integrating artificial intelligence into 

higher education, emphasizing its potential to enrich the learning experience and mitigate academic boredom. They 

highlight how technological advancements have reshaped student expectations, requiring educators to adapt 

teaching methods to meet the evolving demands of a competitive academic landscape. Their findings suggest that 

when AI is thoughtfully integrated with a human-centered approach, it can enhance student engagement, promote 

active and personalized learning, and ultimately improve academic performance. The study underscores the 

necessity of blending innovative educational tools with well-structured curricula to create a more dynamic and 

student-focused learning environment. 
 

3.2 Hypotheses development 
 

Drawing on the literature review and theoretical framework, we propose the following hypotheses: 
 

✓ Hypothesis 1: The integration of artificial intelligence in higher education enhances students’ academic 

performance. 

✓ Hypothesis 2: The extent to which AI improves academic performance depends on adherence to ethical 

principles governing its use. 

These hypotheses aim to explore both the potential benefits of AI in education and the ethical considerations that 

may shape its effectiveness. 
 

4 Methodology 
 

This study adopts a quantitative research design to examine the impact of artificial intelligence on academic 

performance in Moroccan higher education. This study seeks to measure the effects of AI tools on student learning 

outcomes. 
 

4.1 Theoretical model 
 

The research framework is built on four key dimensions: personalized learning, educational technology, AI ethics, 

and student engagement. Grounded in engagement theory (Fredricks and al., 2004), the model hypothesizes that 

AI enhances academic performance by fostering student engagement and personalized learning experiences. 

However, this relationship is influenced by adherence to ethical principles, such as data privacy, transparency, and 

equitable access to AI tools. 
 

4.2 Methodological approach 
 

A quantitative survey was conducted among 100 students from various Moroccan higher education institutions. 

The study employed a non-probability sampling method, specifically convenience sampling, to target students 

who actively use AI in their academic activities. The questionnaire was designed to collect data on student 

demographics, AI usage patterns, perceived benefits, and ethical concerns. 
 

4.3 Data collection and analysis 
 

Data were collected through an online questionnaire, consisting of closed-ended and Likert-scale questions. The 

survey was structured into four sections: demographic information, AI usage, perceived impact on academic 

performance, and ethical considerations. To ensure validity and reliability, a pilot test was conducted with a small 

student sample before full distribution. The collected data were analyzed using descriptive statistical methods. 
 

5 Results and discussion 
 

The demographic analysis reveals that the sample is composed of 60% women and 40% men, with participants 

distributed across various academic levels: 30% at the bachelor’s level, 40% at the master’s level, and 30% at the 

doctoral level. This distribution reflects the diverse academic backgrounds of the respondents, enhancing the 
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study’s representativeness of the Moroccan higher education landscape. 

The survey results indicate a widespread positive perception of AI’s impact on academic performance, with 75% 

of participants agreeing or strongly agreeing that AI tools improve learning quality. Approximately 70% of 

respondents reported regular use of AI-based tools or platforms, highlighting the increasing integration of AI into 

student learning routines. The most frequently used AI applications include personalized learning platforms, 

paraphrasing tools, grammar correction software, revision assistance programs, and exam preparation tools. 

Participants identified several key benefits of AI, such as personalized learning experiences, immediate feedback, 

and enhanced accessibility to educational resources. These advantages align with previous studies, which 

emphasize AI’s role in optimizing learning outcomes and supporting student autonomy. However, the findings 

also reveal notable concerns about the potential over-reliance on AI technologies, reduced human interaction, and 

ethical implications related to data privacy. 

Regarding the impact of AI on research efficiency, 65% of respondents acknowledged that AI tools have 

significantly optimized their research time by automating repetitive tasks and providing rapid data analysis. 

Despite these benefits, several participants expressed reservations about becoming overly dependent on AI for 

their academic activities, raising important questions about the long-term effects on critical thinking and 

independent learning. Nevertheless, a majority of students conveyed confidence in their ability to adapt to various 

learning methods, suggesting that AI is viewed as a complementary tool rather than a substitute for traditional 

learning approaches. 

The study’s findings support hypothesis (H1), demonstrating that AI integration enhances academic performance 

by personalizing learning experiences and improving efficiency. However, the extent of this positive impact is 

conditioned by adherence to ethical principles (H2), particularly in areas such as data privacy, transparency, and 

equitable access. These results are consistent with the findings of (Zovko & Gudlin, 2019), who emphasize the 

potential risks and ethical challenges associated with AI adoption in education. 

To promote responsible AI use, participants emphasized the importance of workshops, seminars, and online 

resources to raise awareness and improve digital literacy. Establishing comprehensive ethical frameworks and data 

protection policies is essential to mitigate the risks of technological dependency and ensure equitable access to AI 

tools. By fostering a balanced approach that combines AI with human interaction, higher education institutions 

can harness the full potential of AI while preserving student autonomy and educational integrity. 

Building on (Brahmi and al., 2023), this study proposes a set of key ethical principles for guiding AI use in higher 

education, which are presented in Table 2. These principles serve as the foundation for developing an ethical 

charter to ensure the responsible integration of AI into Moroccan higher education systems. 
 

Table 2: Summary of ethical principles for AI at the international level 
 

Country/Organization Ethical principles of AI 

OECD 

Inclusive growth, sustainable development, and well-being; human-centered 

values; equity, transparency, and explainability; robustness, safety, and 

security; accountability. 

UNESCO 
The ethical review of AI systems is of paramount importance, particularly in 

key areas such as social interactions, education, and healthcare. 

China 
Safety, confidentiality, security, reliability, transparency, accountability, 

impartiality, and agile governance. 

United Arab Emirates Equity, transparency, responsibility, and inclusiveness. 

European Union 
Human control, respect for privacy, governance, robustness and security, 

traceability, transparency, non-discrimination, and accountability. 

United States 

Legality and respect for national values; focus on performance, precision, 

resilience, surveillance, reliability, comprehension, traceability, and 

accountability. 

Canada 
Respect for autonomy, privacy protection, solidarity, democratic participation, 

well-being, equity, and accountability. 

Japan Adherence to ethical guidelines for AI, compliance with regulations and 
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privacy protection, security, equity, and social responsibility. 

United Kingdom 
Data protection rights, development for the common good, equity, surveillance, 

and the prohibition of autonomous AI from deceiving or harming humans. 

GAFAM (Google, Apple, 

Facebook, Amazon, 

Microsoft) 

Adherence to human values and privacy protection, security, human control, 

justice, solidarity, and innovation. 

Source: Authors, based on data provided by Brahmi and al. (2023) 
 

These principles, inspired by the recommendations of various countries and organizations, are essential to shaping 

our ethical approach to AI within our academic community. By implementing these principles, we aim to foster 

the responsible and ethical use of AI in pedagogical practices across Moroccan universities (Table 3). 
 

Table 3: Ethical charter for the responsible use of artificial intelligence in higher education in Morocco 
 

Ethical principles Description 

Transparency and 

explainability 

Universities must clearly articulate the benefits and risks associated with the use of 

AI. 

Responsibility and 

autonomy 

Students should be encouraged to take responsibility for their own learning and act 

autonomously in using AI, while being aware of its limitations and ethical 

implications. 

Education and 

awareness 

Universities should offer awareness programs and training on AI ethics principles to 

inform students about ethical issues and help them develop a critical understanding of 

the technology. 

Equity and non-

discrimination 

AI use must ensure fairness, avoiding favoritism towards certain students or groups, 

and provide equitable access to the technology for all students, regardless of their 

background or socioeconomic status. 

Security and data 

protection 

Universities must establish robust security measures to protect student data and ensure 

the confidentiality and integrity of information processed by AI systems. 

Innovation 

Universities should foster innovation in AI use while ensuring its implementation 

aligns with social, economic, and ethical considerations, addressing Morocco’s long-

term societal needs. 

Evaluation and 

monitoring 

Universities should regularly evaluate AI’s impact on student learning and the 

academic environment, identifying areas for improvement and adapting practices 

accordingly. 
 

Source: Authors 
 

Conclusion 
 

Artificial intelligence (AI) has garnered significant attention from the educational and scientific communities, 

driven by rapid technological advancements. This growing interest presents both opportunities and challenges for 

higher education. AI is reshaping university governance and enhancing academic performance by integrating fields 

such as neuroscience, computer science, cognitive science, and robotics. However, despite its potential, AI’s 

impact on Moroccan higher education remains limited, primarily due to institutional risk aversion, financial 

constraints, and a lack of pedagogical alignment in AI-driven learning models. 

Nonetheless, AI holds great promise for improving Moroccan higher education by facilitating online learning, 

personalized educational environments, and expanded access to knowledge. To fully leverage its benefits, 

institutions must ensure AI is used responsibly and ethically. By embedding ethical principles, such as 

transparency, fairness, and data privacy, AI can serve as a transformative tool while mitigating potential risks. 

While AI continues to advance, its development remains constrained by the absence of true consciousness, as 

machine responses rely on predictive algorithms rather than human intuition, creativity, and emotional intelligence. 

Therefore, integrating human values into AI systems is crucial to maintaining human oversight and ensuring that 

technology serves educational and societal needs. This study contributes to the discourse on AI-driven education, 

offering insights for researchers, educators, and policymakers who seek to harness AI’s potential while 
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safeguarding ethical considerations. 

As AI adoption in education expands, it is essential to implement mechanisms for continuous assessment and 

monitoring of its impact. Ethical AI use can revolutionize learning while preserving human-centered education. In 

this context, (Mantouzi & Said, 2023) propose a framework that explores transversal skills, AI-driven solutions, 

and ethical considerations, aiming to improve Morocco’s higher education system. Their study underscores the 

importance of responsible and equitable AI implementation to ensure sustainable educational, social, and 

economic development. 

From a managerial perspective, this study emphasizes AI’s potential to enhance academic outcomes, optimize 

institutional resources, personalize learning, and provide targeted student support. However, for AI’s full benefits 

to be realized, educators must receive adequate training in its effective and ethical use, and policymakers must 

develop comprehensive AI integration strategies. This includes establishing clear standards for AI use in 

classrooms and ensuring equitable access to AI-driven tools for all students. 

From a scientific perspective, this research expands existing literature by providing empirical insights into AI’s 

impact on Moroccan higher education. It opens new avenues for future research on AI’s effectiveness in various 

educational contexts and contributes to theoretical advancements in AI-assisted learning, particularly regarding 

ethical and responsible AI use. 

Despite its contributions, this study has certain limitations, including its reliance on self-reported data and the 

potential biases of a non-probability sampling method, which may affect the generalizability of the findings. Future 

research could address these limitations by adopting probability sampling techniques and incorporating larger, 

more diverse samples. 

Nevertheless, this study provides valuable insights into the role of AI in Moroccan higher education, underscoring 

the need for a collaborative, ethical, and strategic approach to AI adoption. Ensuring that AI is implemented 

thoughtfully will be crucial in shaping a sustainable, innovative, and inclusive future for higher education in 

Morocco. 
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