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Abstract

Machine learning (ML), artificial intelligence (Al), and deep learning (DL) are the key drivers of the
transformation and revolution of the existing ways through which individuals acquire knowledge: new new
trends. They provide space to top up with what has been learned over a specific knowledge period, thereby
providing a means through which some problem the students don't understanding. TEM employs the same
instruction format to all students, whereas ML and DL offer greater flexibility and creativity in learning to the
students. E-learning, especially after the pandemic, falls short in delivering quality education, measuring
performance, and career counsellings planning. This paper presents an overview of the significance of ML in
e-learning from the integration of observations. According to a collection of papers in (a) learning analysis
tools, (b) original sources of data, and (c) coverage of data. This systematic review will provide answers to
suitable research questions and inform future studies in the field.

Keywords: Machine learning, systematic literature review, distance learning, covid-19 education policy,
online educational methods, artificial intelligence.

1. INTRODUCTION

Al, and more so ML and DL, is transforming education to make it more personalized, efficient, and responsive.
Unlike the TEM, which uses a one-size-fits-all approach, Al allows teachers to track student performance,
identify difficulties, and tailor interventions, thus improving learning outcomes. E-learning has gained
momentum post-pandemic, but challenges like student engagement and performance analysis remain. Al
addresses these issues by making tools like intelligent tutoring systems, learning systems, and automated
testing possible. Al further facilitates career guidance, helping to analyze sources of student data, and trends.
Implications that come from these findings offer space for the goals to provide individualized guidance. This
study maps the role of ML and DL in online learning through a review of literature, talking about
methodologies, foundation to guide future innovation for researchers, educators, and policymakers to make
learning accessible and effective at solving challenges using Al.

2. LITERATURE SURVEY

Artificial Intelligence, and Machine Learning and Deep Learning specifically, are revolutionizing online
education for individuals through personalization, computer marking, and accessibility. Al adaptive learning
tools such as DreamBox redefine content to respond to the learner as a function of performance [1]. Deep
learning methods evaluate big data sets to forecast learning trends and make adjustments to content based on
such forecasting [2]. Intelligent tutoring systems such as AutoTutor, simulate tutor-student dialogue, and
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emotion detection enhances learning and engagement [3][4]. Al-driven interventions in automated marking
involve essay marking with rapid feedback on grammar, coherence, and content, and thus improves autonomy
and efficiency in learning [5][6]. Al-driven learning analytics predicts learner performance, identifies at-risk
learners, and supports early intervention to improve aggregate learning outcomes [7]. Accessibility for disabled
students is also facilitated with speech-to-text and Al translation software that bridge the language gap in a
multilingual classroom [8][9]. Al is also making career guidance easier based on the strength, ambition, and
aspiration of the students. There are still problems, however, including the potential for bias entering into the
Al models, which would lead to differential treatment if not addressed [10]. This also reaffirms the premise
that fair integration of Al in education is an important step towards equity and fairness.

Fig 1: autoencoders

3. PROPOSED METHODOLOGY
3.1. Research Questions:

The research responds to the following main questions: RQ1 examines leading deployed Al techniques utilized
in online instruction, focusing on ML and DL. RQ2 examines uses of Al for online learning systems and how
they are being utilized in online education. RQ3 examines advantages and disadvantages of Al utilized in
online instruction. RQ4 examines upcoming trends between 2020 and 2024 that branch off, as contrasted with
two time periods. RQ5 identifies research gaps in existing literature and future research directions in Al for
online learning.

3.2 Search Strategy

Systematic searching of the top-level databases like IEEE Xplore, ACM Digital Library, SpringerLink,
ScienceDirect, and Google Scholar was done. The search generated was filtered to contain only journal articles
between 2020-2024. Peer-reviewed articles among those listed were taken into consideration. Boolean
operators combined with phrases like "Artificial Intelligence in education,” "Machine Learning in online
education,” and "Intelligent Tutoring Systems" were used.
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3.3 Inclusion and Exclusion Criteria

Carry out research studies in e-learning as far as Al is concerned. They should also have been expected to use
ML or DL. English Papers only except and until they did not have specifically Al in Education and thus these
ones as well non peer-reviewed

3.4 Selection process

The method used was sequential. The general search of databases was the first step, screened titles and
abstracts for relevance in the second step, and full text screened to cross-check for inclusion was the third step.
Data extraction was permitted on the remaining relevant studies only.

3.5 Data Categorization and Mapping

Research was categorized under Al methodologies such as ML and DL and learning environments-
Personalized Learning, ITS, etc. Research is all marked for benefits, drawbacks, and publication year to know
how Al developed between 2020 and 2024.

3.6 Quality Assessment

Though they were non-systemic, only authentic methodologies with pre-specified means were utilized in
providing usable information was motivated by studies. Validity of methodology will make results fall under
valid structure.

3.7 Synthesising Results

Synthesising of results was conducted in determining trends and patterns of application of Al to online
learning. Synthesis employs existing Al methodologies, learning contexts, strengths, weaknesses, and gaps
towards future directions

3.8 Limitations

This literature review has been carried out only with such studies that were present in the English language.
Additionally, studies till 2020 have been excluded from this review. While performing this literature review,
the topic under review was not a case study or a large experiment, and therefore the intensity of discussion
would have been different.

3.9 Ethical Consideration

This essay did not involve primary data or any direct source of data collected from the respondents. All its
sources are invariably quoted as having been reported by academic research ethics.

4. RESULT AND DISCUSSION

This systematic mapping literature highlights the significance of Al transformation in e-learning. DL and ML
are the most applied methods, enabling adaptive learning, machine-based assessment, and prediction of student
performance. DL methods like CNNs and RNNs enable image recognition, natural language processing, and
speech-to-text. It enables learning through ITS, learning analytics, personal pathways, and accessibility and
alleviates workload resulting in increased participation through real-time feedback. The COVID-19 pandemic
has hastened the development of Al uptake in distance learning and fueled demand for adaptive systems and
Al-generated content development. Challenges persist in data privacy, scalability, cost, and ethics such as
transparency and bias. Long-term effects studies, applications across beyond the STEM fields, and
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implementation equity are the factors to be addressed. Al has transformed online learning to a great extent, but
there should be practical and ethical initiatives towards integration so that it can become sustainable and
equitable.

5. CHALLENGES AND FUTURE WORK

Challenges

1 Large amounts of students' data make Al susceptible to attacks on security.

2. Too much computational power is required in order to scale Al to groups.

3. Underrepresented student groups can be affected by algorithmic bias.

4. Al has the potential to make education less transparent and less human-to-human.
5. Low-resource environment is out of reach for most students, even disabled students.
Future Work

There will be subsequent research translated into moral Al designs, improve scalability, and relocate
applications away from the STEM bubble to serve more complete student needs and reach all students in the
low-resource context or disability.

6. CONCLUSION

Data collection indicator and metric progress in system performance, combined with machine learning and data
mining, have helped hone the prediction of student performance. Such predictions will provide very useful
feedback to the educators, and yet most of the studies are not focused on implementing corrective measures.
Such development will produce ensemble methods for better predictions and will create dynamic remedial
solutions to improve teacher design of targeted interventions that seek precise outcomes. Al-integrated online
education would promise personalized experiences and more interaction with the subject matter. Data
scientists, technologists, and educators need to collaborate in seamlessly integrating Al with mainstream
education to ensure its mainstreaming. Handling the problem of data privacy, algorithm bias, scalability, and
accessibility are sure to address the trust deficit and provide wider access to global quality Al-facilitated
learning.’
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