JOURNAL OF AL MAYADINE AL IKTISSADIA

VOL: 08, ISS: 01, 2025, Pages (275/292)
P-ISSN: 2716-7615 E-ISSN: 2716-8565

The Role of Al Tools in Enhancing Teaching and Learning
Coursera Case study

CHICHIOU Youcef *
Laboratory of Traditional Industries,
University of Algiers 3, Algeria.
chichiou.youcef@univ-alger3.dz

Received: 14/09/2025 Accepted: 02/12/2025 Published: 30/12/2025

Abstract:

This paper investigates how artificial intelligence (Al) tools are transforming teaching
and learning, focusing on Coursera as a leading global Massive Open Online Course
(MOOC) platform. Using a descriptive case study and secondary data from Coursera’s
Global Skills Report (2024) and recent empirical studies, the analysis explores key Al
applications such as intelligent tutoring systems, adaptive learning platforms, automated
feedback, and natural language processing. Findings show that Coursera’s Al-driven
features—such as Coursera Coach and Al-assisted course design—enhance teaching
effectiveness by reducing instructors’ administrative burdens and enabling more
personalized, data-driven learning pathways. Evidence from large-scale studies
demonstrates that Al-based tutoring and automated feedback improve student
engagement, retention, and performance. The study highlights both the pedagogical and
strategic benefits of Al adoption for digital education providers while underlining the
importance of addressing ethical issues, including data privacy and algorithmic bias, to
ensure responsible and equitable implementation.
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Introduction:

The rapid advancement of Artificial Intelligence (Al) has reshaped many sectors,
and education is no exception. In recent years, Al has emerged as a transformative force,
offering innovative tools that challenge traditional teaching and learning practices. From
intelligent tutoring systems and adaptive learning platforms to automated grading
mechanisms and natural language processing applications, Al is increasingly being
integrated into educational contexts to enhance efficiency, personalization, and
inclusivity. These developments align with global trends in digital transformation, with
projections estimating that the educational Al market will expand from 1 billion USD in
2020 to nearly 6 billion USD by 2027 (Gao, 2024). This growth underscores the urgency
of understanding not only the potential benefits of Al in education but also its practical
implications for educators and learners.

Despite the increasing adoption of Al tools, a clear gap remains in comprehensively
understanding how these technologies specifically enhance teaching effectiveness,
support student learning outcomes, and transform overall educational experiences. The
central research problem, therefore, lies in examining How are Al-driven systems—
such as intelligent tutoring, adaptive learning, automated grading, and natural
language processing—integrated into teaching practices, and in what ways do they
enhance teaching effectiveness, support student learning outcomes, and transform
the roles of educators and the overall educational experience?

To address this problem, the study advances the following hypotheses:

- H1: The integration of Al tools enhances teaching practices by alleviating
administrative tasks, supporting lesson design, and generating real-time analytics
on student performance.

- H2: Al-driven learning platforms improve student learning outcomes by
providing adaptive pathways, immediate feedback, gamified experiences, and
inclusive accessibility features.

- H3: Responsible implementation of Al in education fosters a more personalized
and engaging learning environment while complementing rather than replacing
the role of educators.

Building on these hypotheses, the primary objectives of this research are to:

- Examine the role of Al tools in enhancing teaching practices and supporting
professional development.

- Evaluate how Al applications influence student engagement, learning
outcomes, and inclusivity.

- Analyze a real-world case study—Coursera’s adoption of AI—to illustrate
the practical applications and measurable impacts of these technologies.

Methodologically, this research adopts a descriptive case study design, focusing
on Coursera as a representative platform. The study relies exclusively on secondary data
sources, including peer-reviewed academic literature, institutional reports, and
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Coursera’s Global Skills Report (2024), to analyze how Al tools are integrated into
teaching and learning. This descriptive approach enables a systematic understanding of
both the opportunities and challenges associated with Al adoption in education.

In sum, this paper aims to contribute to the growing body of literature on
educational technology by offering a structured examination of how Al tools reshape
teaching and learning. The findings are expected to inform both academic debate and
practical decision-making in the field of digital education.

The introduction to the article must contain an appropriate introduction to the topic,
then a discussion of the research problem and the setting of appropriate hypotheses, in
addition to defining the objectives and methodology of the research.

1- Overview of Al Tools in Education
1-1 Intelligent Tutoring Systems:

Intelligent Tutoring Systems (ITS) are a prominent example of Al tools that significantly
enhance teaching and learning processes. These systems utilize Al algorithms to provide
personalized instruction and real-time feedback to students, adapting to their individual learning
needs and pace (Chen, 2023; Lin et al., 2023). ITS can dynamically adjust to users with different
backgrounds, offering optimal teaching methods tailored to each learner's requirements (J. Chen,
2024).

One of the key advantages of ITS is their ability to offer immediate guidance and support,
addressing learning gaps as they occur (Lin et al., 2023). This personalized approach not only
improves student engagement but also contributes to enhanced learning outcomes (Vootukuri &
Jyothi.V, 2024). In language education, for instance, ITS can create more interactive and adaptive
learning environments, supporting English teachers in their instructional efforts (Chen, 2024).
1-2 Adaptive Learning Platforms:

Adaptive Learning Platforms are a key component of Al-enhanced education,
offering personalized learning experiences tailored to individual student needs. These
platforms leverage advanced Al and machine learning algorithms to dynamically adjust
instructional content based on students' performance, cognitive abilities, and engagement
levels (Akavova et al., 2023). By analyzing student data and tracking learning progress
in real-time, these systems can deliver customized material that aligns with specific
learning objectives ("Application of Al Tools in Education- A Conceptual Framework,"
2024).

Research on Al-driven personalized learning systems by Zaharuddin et al. (2024)
demonstrated improved student motivation, interaction, and academic performance
through the provision of tailored learning experiences and the facilitation of deeper
connections between students and their learning content.

1-3 Automated Grading Systems:

Al-powered Automated Grading Systems have emerged as a significant artificial
intelligence tool in education, offering substantial benefits to both educators and students.
These systems employ machine learning algorithms to assess and evaluate various types
of assignments, including essays, multiple-choice questions, and complex problem-
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solving tasks (Vootukuri & Jyothi.V, 2024; Yakkala, 2024). By automating the grading
process, artificial intelligence reduces the time and effort required for manual assessment,
enabling teachers to focus on more individualized instruction and feedback (V & S, 2024).

One of the primary advantages of automated grading systems is their capacity to
provide immediate feedback to students, enabling them to identify areas for improvement
and make necessary adjustments in real-time (Crompton & Song, 2021; Yakkala, 2024).
This instantaneous response can significantly enhance the learning process and foster
student engagement. Furthermore, these systems can help mitigate bias and introduce
objectivity in grading by applying consistent evaluation criteria across all submissions
(YYakkala, 2024).

1-4 Natural Language Processing for Education

Natural Language Processing (NLP) for Education is a sophisticated artificial
intelligence tool that enhances teaching and learning processes by enabling machines to
comprehend, interpret, and generate human language.

NLP technologies in education facilitate more effective communication between
students and Al-powered systems, enabling personalized learning experiences. These
systems can analyze and interpret student responses, providing tailored feedback and
adaptive content based on individual needs and learning styles (Chen et al., 2023). For
instance, NLP-powered chatbots can offer immediate assistance to students, answering
queries and providing explanations in natural language, thus supporting self-paced
learning.

In language learning, NLP tools play a crucial role in developing intelligent
language tutoring systems. These systems can assess pronunciation, grammar, and
vocabulary usage, offering real-time corrections and suggestions to language learners
(Lin et al., 2023). Additionally, NLP enables automated essay scoring and writing
feedback, assisting students in improving their writing skills while reducing the grading
workload for educators.

NLP also supports content creation and curation for educational purposes. It can
automatically summarize extensive texts, extract key concepts, and generate study
materials, facilitating the creation and adaptation of curriculum resources for educators
(Vootukuri & Jyothi.V, 2024). Furthermore, NLP techniques can analyze large volumes
of educational data, providing insights into student performance trends and learning
patterns, which can inform instructional strategies and curriculum design.

2- Enhancing Teaching through Al
2-1 Personalized Lesson Planning:

Personalized Lesson Planning, a critical component of enhancing pedagogy through
artificial intelligence, utilizes advanced algorithms to create tailored educational
experiences for diverse student needs. Generative Al tools, as explored in recent studies,
can significantly optimize the lesson planning process by generating comprehensive and
well-structured plans based on specific requirements and objectives (Kehoe, 2023). These
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Al-driven systems not only alleviate time constraints for educators but also enhance the
quality of instruction by providing personalized content.

It is noteworthy that while Al tools offer substantial benefits in lesson planning,
they are not intended to supplant human teachers. Rather, they function as powerful
assistants, enabling educators to supplement Al-generated content with their own insights
and experience (Kehoe, 2023). This synergy between Al and human expertise facilitates
more informed pedagogical decisions and fosters a more adaptive educational
environment.

The advent of Al-driven lesson planning tools, such as the GenAl digital assistant,
marks a fundamental transformation in education, heralding a new era in pedagogical
approaches. This innovative system utilizes an ‘interactive mega-prompt' feature,
allowing educators to input detailed classroom specifics for generating tailored lesson
plans (Karpouzis et al., 2024). Such Al-driven approaches not only reduce planning time
but also enhance the learning experience by accommodating diverse student needs,
including those with special educational requirements (Karpouzis et al., 2024; Yamijala
et al., 2024). As Al continues to evolve, it promises to revolutionize personalized
learning, offering educators powerful tools to create more engaging, effective, and
inclusive educational experiences.

2-2 Real-time Student Performance Analysis:

Real-time Student Performance Analysis has emerged as a significant application
of Al in education, providing educators with unprecedented insights into student progress
and learning patterns. Al-powered analytics tools can continuously monitor and evaluate
student performance, providing immediate feedback and facilitating timely interventions
(Mishra, 2024). These systems analyze various data points, including assignment scores,
quiz results, and engagement metrics, to create comprehensive profiles of individual
students' strengths and areas for improvement (Elshazly, 2024).

By leveraging machine learning algorithms, these tools can identify patterns and
trends in student performance that may not be immediately apparent to human observers.
his enables educators to make data-informed decisions and implement targeted
interventions to support struggling students or challenge high-performing ones (Mishra,
2024). For instance, Al-driven analytics can identify students at risk of falling behind,
allowing teachers to provide additional support before academic issues escalate
(Alalwany & Yonan, 2023).

2-3 Automated Administrative Tasks:

Automated Administrative Tasks play a crucial role in enhancing teaching through
Al by streamlining operations and reducing the administrative burden on educators. Al-
powered solutions can automate routine tasks such as grading, attendance tracking, and
student registration, enabling educators to focus more on interactive teaching and
personalized instruction (Delello et al., 2024; Elshazly, 2024). A survey by Bryant et al.
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(2020) from McKinsey & Company found that teachers could save up to 13 hours per
week by automating administrative tasks.

These automated systems not only improve efficiency but also provide real-time
analytics and facilitate data-driven decision-making, contributing to more effective
management of educational institutions (Thuy & Tien, 2024).

Furthermore, Al's impact extends beyond basic administrative functions. In medical
education, for instance, Al can serve as an intelligent tool for decision-making processes
and even function as a real-time assessor and evaluator through optical mark recognition
and automated scoring (Narayanan et al., 2023). This demonstrates the versatility of Al
in addressing specific needs across various educational disciplines.

2-4 Teacher Professional Development Support:

In the domain of teacher professional development, Al tools offer significant
support, enhancing teaching practices and learning outcomes. Al-powered systems can
provide personalized learning pathways for teachers, fostering critical thinking and
supporting ongoing professional growth (Meylani, 2024). These tools, including
Intelligent Tutoring Systems (ITS), Al-driven analytics, and automated assessment tools,
have demonstrated efficacy in promoting motivation and engagement among teachers
(Meylani, 2024).

Al technologies can be utilized to design educational software and construct
training pathways specifically tailored to elevate teacher qualifications and enhance their
professional development (Al-Zyoud, 2020). For instance, Al can facilitate the creation
of accurate databases in various educational domains, including human resources, and
provide educational training environments that augment the application of Al in teachers'
professional development (Al-Zyoud, 2020).

3- Improving Learning Outcomes with Al
3-1 Adaptive Learning Paths:

Adaptive Learning Paths, a critical component of Al-driven personalized learning
systems, significantly contribute to enhancing learning outcomes. These paths employ Al
algorithms to dynamically adjust instructional materials based on students' performance,
cognitive abilities, and engagement levels (- et al., 2024). Through continuous analysis
of student data and monitoring of learning progress, Al-powered platforms can generate
customized educational content and pathways that address individual learners’ needs
(Louly, 2024) (, 2024; Jane et al., 2024).

The Adaptive Cognitive Enhancement Model (ACEM) exemplifies this approach,
utilizing advanced machine learning algorithms to adapt educational content and learning
strategies to individual cognitive requirements (Luo, 2024). This model not only
personalizes the learning experience but also optimizes cognitive development,
potentially resulting in improved learning outcomes compared to traditional education
models.
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3-2 Immediate Feedback and Assessment:

Al tools have significantly enhanced the provision of immediate feedback and
assessment in educational settings, revolutionizing the way students receive evaluations
and improving learning outcomes. These tools can analyze student responses in real-time,
providing instantaneous, objective feedback that reduces educators' workloads and
increases assessment precision (Li, 2024). This immediate feedback is crucial for
supporting student learning and increasing the availability of a previously scarce and
resource-intensive learning resource (Lindsay et al., 2023).

Studies have demonstrated that 80% of students find instantaneous feedback from
Al tools highly beneficial, leading to improved language acquisition progress (Oladele
Jegede, 2024). In the context of graphic disciplines, Al-driven interactive simulations and
virtual environments offer students the opportunity to work independently on tasks while
receiving immediate feedback, fostering critical thinking and creativity in problem-
solving (Kyrylashchuk & Kolomiiets, 2024). Furthermore, Al automates grading and
feedback processes, enhancing efficiency and consistency in examination techniques
(Amin, 2023).

3-3 Gamification and Engagement:

Gamification and engagement play crucial roles in improving learning outcomes
with artificial intelligence (Al). Al-powered gamification elements, such as rewards,
feedback, points, badges, leaderboards, levels, progress bars, challenges, and avatars,
have been demonstrated to positively influence students' learning experiences in higher
education institutions (Syed Khuzzan et al., 2021). These elements can significantly
enhance motivation, engagement, and achievement while fostering positive learning
attitudes.

Al-enabled personalized video recommendations in a flipped classroom setting
have demonstrated the capacity to improve learning performance and engagement,
particularly for students with moderate motivation levels (Huang et al., 2022). The
integration of Al-driven gamification in elementary school English language instruction
has resulted in higher engagement, enjoyment, and intrinsic motivation, leading to
improved language proficiency outcomes (Duisenova & Zhorabekova, 2023).
Furthermore, Al-powered adaptive learning platforms dynamically adjust to students'
needs, maintaining motivation and promoting deeper learning (Use of Al for Student
Success and Engagement, 2024).

The combination of Al and gamification creates a potent tool for enhancing student
engagement and learning outcomes. By leveraging machine learning algorithms and
learning analytics, Al-driven platforms can tailor educational content and pathways to
individual students' needs, fostering improved retention and comprehension (- et al.,
2024).
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3-4 Accessibility for Diverse Learners:

Al technologies are revolutionizing education by enhancing accessibility and
inclusivity for diverse learners. These technologies offer personalized learning
experiences that cater to individual needs, thereby improving engagement and academic
outcomes (Elshazly, 2024; Salameh, 2024). Al-powered adaptive learning platforms and
intelligent tutoring systems can analyze student behavior, preferences, and performance
data to tailor content and teaching methods, thus creating a more inclusive learning
environment (Yamijala et al., 2024).

For students with disabilities and diverse learning needs, Al applications in special
education provide personalized interventions and support services. These technologies
can create adaptive learning pathways, offer assistive tools, and facilitate data-driven
decision-making to improve educational outcomes (Kumar et al., 2023). Al-driven
assistive technologies, captioning, and translation tools enhance accessibility for students
with hearing impairments or those who speak different languages, ensuring full
participation in educational activities (Adeleye et al., 2024).

While Al offers significant potential for improving accessibility, it is crucial to
address challenges such as algorithmic bias and potential over-reliance on technology
(Salameh, 2024). A balanced approach that combines Al tools with human-centered
teaching practices is essential for creating truly inclusive and effective learning
environments. Educators play a vital role in this integration, necessitating professional
development to leverage Al effectively and ethically (Mishra, 2024; Salameh, 2024).
Through the thoughtful implementation of Al-enhanced teaching strategies, educators can
create dynamic, interactive, and student-centered classrooms that accommodate diverse
learning styles and needs, ultimately improving learning outcomes for all students.

4- Case Study: How Coursera is Using Al Tools to Enhance Teaching and

Learning
282
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Note. Figure of Global Learners retrieved from Coursera Global Skills Report 2024.
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4-1 Introduction:

Coursera, one of the largest providers of Massive Open Online Courses (MOOCSs), has
transformed online education by integrating Artificial Intelligence (Al). With over 148
million registered users worldwide (Coursera, Global Skills Report 2024), the platform
leverages Al tools to create personalized learning paths, automate administrative tasks,
and enhance learner engagement. This case study explores Coursera’s use of Al to
improve both teaching and learning processes, supported by recent studies and statistics.
4-2 Al Tools in Education on Coursera:

Coursera has integrated several artificial intelligence (Al) tools to enhance teaching
effectiveness and student learning outcomes. According to Guptaet al. (2024), three
principal tools form the core of Coursera’s Al ecosystem: Coursera Coach, an adaptive
learning assistant powered by generative Al; an Al-assisted course building tool, which
supports instructors as an intelligent tutor; and Turnitin, a system that automates grading
and feedback. Collectively, these tools reflect Coursera’s emphasis on personalization,
scalability, and efficiency in online education.

Coursera Coach functions as an adaptive learning companion that analyzes learner
progress and engagement to deliver tailored recommendations and contextual support. By
doing so, it helps students remain engaged and navigate individualized learning pathways
more effectively (Gupta et al., 202).
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The Al-assisted course building tool is designed to reduce the cognitive and
administrative workload of instructors. It generates course outlines, assessment items,
and pedagogically aligned content structures, thereby enabling educators to devote more
attention to mentoring and facilitating learning interactions (Gupta et al., 2024).

Turnitin contributes to the platform by automating assessment and ensuring
academic integrity. Through plagiarism detection and structured feedback, it improves
grading efficiency while providing learners with timely opportunities to reflect on and
refine their work (Gupta et al., 2024).

Beyond these Coursera-specific applications, broader research on MOOCs
identifies complementary Al techniques that further contextualize Coursera’s approach.
For instance, GePeTo, a generative Al-based tool, provides personalized feedback to
learners and supports instructors in data-driven decision-making (Becerra et al., 2024).
Similarly, clustering methods, predictive modeling, and learner analytics are used in
MOOC:s to forecast dropout, personalize pathways, and enhance engagement (Fauvel et
al., 2018). Meanwhile, advances in generative Al, such as deep learning and
conversational systems, are increasingly applied to produce adaptive content and
improve teaching support (Amato et al., 2023). Together, these studies suggest that
Coursera’s Al strategy is consistent with wider sectoral trends emphasizing
personalization, adaptive learning, and efficient assessment.

4-3 Enhancing Teaching with Al on Coursera:

Artificial intelligence (Al) is increasingly being leveraged not only to enhance
student learning but also to support instructors in improving their teaching practices.
One promising area is the use of automated feedback systems that provide educators
with timely, data-driven insights into classroom interactions.

Demszky, Liu, Hill, Jurafsky, and Piech (2022) conducted a large-scale
randomized controlled trial in an online programming course that offers important
insights for Coursera and similar platforms. The study evaluated an automated feedback
system powered by natural language processing (NLP), designed to help instructors
reflect on their uptake of student contributions. Results showed that instructors who
received feedback increased their uptake of student ideas by 27%, particularly
through more sophisticated strategies such as follow-up questioning. The authors also
found suggestive evidence that the intervention positively affected student outcomes,
including assignment completion and course satisfaction. Importantly, the feedback
system was fully automated and scalable, requiring no human intervention.

By contrast, Konstan et al. (2014) evaluated a Coursera-based course in
recommender systems, focusing on delivery formats and student learning but without a
direct Al intervention. While this study highlights Coursera’s capacity to support large-
scale and hybrid teaching, it does not provide evidence of Al-enhanced teaching practices.
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4-4 Improving Learning Outcomes with Al:

Artificial intelligence (Al) has demonstrated considerable potential to improve
learning outcomes by enabling adaptive, personalized, and data-driven instructional
strategies. Within the context of Coursera, these applications can be understood through
the lens of broader empirical evidence on Al-enhanced education.

Adaptive learning systems are among the most consistently effective Al
interventions. Sari et al. (2024) found that students using Al-driven adaptive platforms
achieved significantly higher post-assessment scores—rising from 68.4 to 82.7—
representing a 14.3 point gain compared with only 7.8 points under traditional methods.
Similarly, Naseer et al. (2024) reported a 25% improvement in grades and test scores with
a deep learning—based adaptive system, with effects statistically significant at p < .001.
These results suggest that personalized pathways facilitated by Al can enhance mastery
and accelerate learning efficiency.

Al-powered tutors also show promise. Kestin et al. (n.d.) demonstrated that
generative Al tutors produced more than twice the learning gains in less time compared
with active learning strategies. This highlights how Al can supplement or even
outperform conventional pedagogical models when applied to scalable online learning
environments such as Coursera.

Al chatbots and intelligent support tools are further contributing to improved
learner engagement and outcomes. A meta-analysis by Wu and Yu (2023) covering 24
randomized controlled trials found that Al chatbots produced large positive effects on
learning outcomes, with stronger impacts in higher education and shorter interventions.
Similarly, St-Hilaire et al. (2022) showed that Al-powered personalized learning
platforms led to 2-2.5 times greater learning gains and higher course completion rates
compared to traditional MOOC:s.

Other innovations demonstrate Al’s ability to enhance retention and
comprehension. For example, Syed et al. (2020) found that combining automatic question
generation with gaze tracking significantly improved retention for low-knowledge
learners (p = .01). Likewise, Ezzaim et al. (2023) showed that a machine learning—based
adaptive framework improved final grades by 3.25-3.31 points over control groups, with
performance prediction accuracy reaching 90%.
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Conclusion:

This research set out to examine the role of artificial intelligence (Al) tools in
enhancing teaching and learning, with Coursera serving as a representative case study of
large-scale digital education. The analysis demonstrated that Coursera integrates Al
through systems such as Coursera Coach, Al-assisted course building tools, and Turnitin,
which collectively contribute to improving teaching practices, streamlining assessment,
and offering adaptive pathways to learners (Gupta et al., 2024). These tools highlight the
potential of Al to reduce administrative burdens on instructors while fostering more
personalized and engaging learning experiences for students (Yu et al., 2017).

The case study further revealed that Al can enhance teaching quality through
automated feedback systems that improve instructors’ uptake of student contributions,
thereby strengthening classroom interaction and indirectly improving student outcomes
(Demszky et al, 2022). Likewise, empirical evidence shows that Al-powered adaptive
learning platforms and intelligent tutoring systems can substantially improve student
performance, engagement, and course completion rates compared to traditional
instruction (Sari et al., 2024; Naseer et al., 2024; Wu & Yu, 2023).

Overall, the findings indicate that AI’s contribution to education lies in its ability to
personalize learning at scale, improve instructional responsiveness, and deliver
measurable improvements in learner outcomes. For Coursera and similar platforms, this
translates into a stronger competitive position in the global education market by
enhancing learner satisfaction and retention, while also offering instructors innovative
tools that increase teaching efficiency.

From a managerial and business perspective, the integration of Al tools into online
education platforms not only drives student engagement and performance but also has
implications for platform scalability, cost efficiency, and brand differentiation in a highly
competitive edtech sector. By investing in adaptive Al-driven systems, platforms like
Coursera can strengthen their value proposition for both learners and institutional
partners.

Future research should explore the economic and ethical dimensions of Al in
education, including issues of equity, data privacy, and bias, which remain critical
challenges in large-scale deployment (Amato et al., 2023). In addition, longitudinal
studies are needed to assess whether the observed learning gains are sustained over time
and across diverse cultural and institutional contexts.

In conclusion, Al tools are not merely technological add-ons but strategic enablers
that can transform digital education into a more adaptive, efficient, and impactful
ecosystem. For business and management scholars, this represents an opportunity to
further investigate the intersection of technology, pedagogy, and platform economics,
ensuring that Al adoption aligns with both educational effectiveness and sustainable
business models.
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