
Journal of Computing & Biomedical Informatics                                                                                         Volume 06  Issue 02 
                     ISSN: 2710 - 1606                                                                                                                                           2024 

ID : 299-0602/2024   

Research Article 
https://doi.org/10.56979/602/2024 

 

AI-Powered Customized Learning Paths: Transforming Data Administration 
For Students On Digital Platforms 

 
Majid Ali1, Ayesha Siddique2, Anum Aftab2, Muhammad Kamran Abid2*, and Muhammad Fuzail2 

 
1Govt. High School Chowk Sarwar Shaheed, Kot Addu, Pakistan. 

2Department of Computer Science, NFC Institute of Engineering and Technology Multan, Punjab, Pakistan. 
*Correspondence Author: Kamran Abid. Email: kamranabidhiraj@gmail.com 

 
Received: November 21, 2023 Accepted: January 05, 2024 Published: March 01, 2024 

 

Abstract: More than ever, effective information management and customized learning 
opportunities are needed for college students. This is because online education is being preferred 
by some people and thus choosing it. This article concentrates on AI-based personalized learning 
paths that the internet platforms are evolving of lately. Educational institutions can leverage AI 
algorithms and data analytics to find the unique learning characteristics of the student and design 
his/her educational route in a manner that will be most suitable for his/her learning style, academic 
achievements and memorization capabilities. AI-driven personalized learning concept is discussed 
in detail and the outline includes assignments, quizzes and peer assessed tests. Besides, paper 
argues on potential problems and ethical problems related to bias and data privacy. The main 
concern of this study is that personalized study paths lead to both the improvement of students' 
results in academic subjects, and also to the development of important skills of them for a digital 
era, by investigating this transformative power of AI in detail. 
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1. Introduction: 
       As a result of the popularity of online learning, the college students nowadays have a greater preference 
for highly interactive and personalized learning. The research explores how the personalized learning that 
is driven by AI is changing the way learner’s manage information in online learning environments. The 
application of AI in today's digital education has brought about a change in the way that learning 
experiences are developed[1]. Due to the evolution of online learning that are AI- empowered and adaptive 
to the unique needs of each user, college students who explore the internet are experiencing a paradigm 
shift. Smart algorithms that manage and segment the information can optimize the learning process for 
each individual, the AI revolutionizing education and learning might come possibly[2]. There is a 
fundamental change of cognitive skills from the prevailing pedagogical practices as artificial intelligence 
algorithms can work together with virtual learning environments to make studying more enjoyable, easy 
to understand, and be`er-remembered [3]. The endless integration of technology and education is causing 
the evolution of the way that college students interact with knowledge in the 21st-century educational 
vista. AI integration is an innovative digital technical platform with a clue to the future of education in the 
era of digital inquiry[4]. This research begins with a voyage to inquire into the similitude of the life-
changing implications of person learning with AI technology [5]. The learning atmosphere is characterized 
by practical business problems and a technology assisted outline based on AI and NLP that evaluates 
students' responses as well as assesses the degree of understanding of each student. Directed towards the 
individualized and self-directed learning, the effective support is provided via AI-driven scaffolding 
[6]. Illustrated in Figure 1, we can see how critical AI is in personalized learning paths. 
       Developments of AI-powered tools and applications come to help adaptive and automation of learning 
environment, and students could receive quick feedback. The study looks at the development of a 
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customised learning journey using AI-enabled technology that drives learners' engagement and 
comprehension. The present study aims at avant-garde ways in which information management can be 
be`ered if one’s education is personalized, current and considerate of the learner [7]. This is its job with AI 
bringing it to the virtual classroom. These are diverse study objectives, which we simply name to examine 
the current and future relationship between education and technology (AI). The purpose of this research 
is to explore the notion that AI-informed personalized learning paths would be inevitable in the future if 
college students decide to rely on the online platforms to reach their academic goals. The main aim of this 
project is determining the level of the student engagement and knowledge acquisition with the help of AI 
algorithms that gather and analyze the data from various sources in order to create personalized learning 
paths. The research will consider the issues related to privacy and ethics occurring in the process of 
machine learning incorporation into education. The last goal is to supply educational establishments with 
several insights on how AI tools can be used efficiently, how the unique learning experience of a student 
can be enhanced, and how they can equip their students with relevant skills to scale up in a changing digital 
world [8]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. AI-Powered Personalized Learning 
2. Methodology 
       The research methods employed in order to conduct a detailed analysis of AI-enabled personalized 
learning pathways rely on a mixed-methods approach that integrates quantitative and qualitative 
techniques. Likely, the college students' quantitative information on AI-powered personalized learning is 
gathered through the survey and awareness of recent research is enhanced by conducting a thorough 
literature review. The student population from a diversity of areas is chosen, and the AI effects are assessed 
using a rating tool that is standard in nature [4]. 
       Data from quantitative surveys are descriptively analyzed. Recent AI-powered personalized learning 
research is the topic of a thorough literature analysis that extracts themes, techniques, and conclusions. To 
explore pa`erns and contradictions, survey data and literary insights are combined. Data privacy and 
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informed consent are guaranteed by ethical principles. Based on an integrated survey and literature 
analyses, the study closes with efficacy judgments and recommendations for educators and policymakers. 
2.1 AI-Powered Personalized Learning: 
       AI-Powered Personalised Learning makes use of AI algorithms to tailor college students' learning 
experiences through online platforms. By taking into account different learning styles and promoting 
effective knowledge retention, it revolutionizes information management [7]. There are some examples of 
varied learning styles, Figure 2 displays the personalized learning styles powered by AI 

 
Figure 2. AI-Powered Personalized Learning 

2.2 Content Recommendation 
       AI-powered algorithms assist the recommendation system in targeting interests of an individual and 
by sharing relevant learning materials engagement is boosted. It builds a personalized learning experience 
by analyzing how an individual interacts and studies[8]. This technique could necessarily mean that 
students would receive information based on what they are interested in and what they already know and 
this ensures that they understand the material. The content recommendation is a means to the end which 
helps in facilitating learning and creating an active online learning community. 
2.3 Adaptive Assessments 
       AI is applied in adaptive assessments by adjusting those tests according to student progress. They 
become more difficult to understand by the students at the different levels of ability. Adaptive Assessments 
do not only provide information about individual’s strengths and areas for improvement but moreover it 
analyzes responses and gives targeted learning plan[6]. Using this approach, students follow a self-directed 
learning path in which there is smooth learning curve as they get good feedback and corrections in real 
time Adaptive assessments provide assistance to facilitating the education process in a more effective and 
personal manner. 
2.4 Benefits of Personalized Learning 
       Individualized learning is providing the student with student- tailored learning, which not only 
increases learners’ excitement about education but also their good performance in the subjects they 
learn. Personalized learning puts it students at the center of a pedagogical approach with a deeper 
understanding of concepts and a provision for special needs, paces, and styles [8] Due to this teaching 
approach students become their own teachers of learning process. The students become purposeful and 
smart because critical thinking skills and motivation are a`ained as a result [9]. Additionally, every student 
will get a chance to explore and adapt the digital environment and how it keeps on changing in a more 
personalized way that makes them take control of their learning process[10]. As a result, the students are 
learned through the process which is more effective and educational. We part them in two, but also repeat 
some of them. 
2.4.1 Enhanced Engagement 
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       The special feature of personalized learning that can excite students and this happens by offering 
interesting content and a`ractive activities Through provision of learning materials that are custom-made 
to suit all students' interests and learning style, engagement is increased and so the retention rate is high. In 
addition to the real life application-based assignments, the students are involved in the course through 
occasional group activities and interactive tasks. Besides the school educational outcomes, it strengthens 
long-term intrinsic motivation of the learner and enhances essential skills relevant for the transition to the 
online world of the digital era [11]. 
2.4.2 Improved Learning Outcomes 
       An increasing number of personalized learning methods makes it possible to customize the content for 
matching individual abilities and progress levels, and the final outcome is an improvement in learning 
success. Students are provided with be`er learning outcomes, longer retention, and be`er subject mastery 
with customized educational experiences. This approach yields the results because it fills in the knowledge 
deficiencies and promotes further in-depth conceptual analyses, which in the end leads to be`er academic 
achievement. The advantages of be`er learning outcomes touch all aspects of student’s lives, they feel 
successful and confident not only in academic but also in all other life parts. Personalized learning’s impact 
on learning outcomes has brought into focus the importance that it plays in the contemporary education 
[12]. 
2.4.3 Skill Development 
       Skill development is the backbone of personalized education which aims at strengthening absolutely 
vital competencies that are crucial for success in the current dynamic world. Personalized learning, which 
is based on diverging each students' learning process according to their strengths and weaknesses, aims at 
developing the capacity of critical thinking, problem-solving and adaptability. It is students who do the 
active learning, ie. what they are learning is tailored to their learning styles, thus, nurturing creativity and 
inventiveness [11]. This makes it easier for learners to apply the practical skills gained even outside the 
college environment as they deal with numerous complications encountered in their future careers and 
endeavors. Skill development indeed takes a central position among the main strengths of personalized 
learning that is anticipated to bring forth an educational revolution. 
2.5 Challenges and Ethical Considerations 
       AI use in personalised learning has some issues to deal with as well as ethical concerns. As AI 
algorithms work on the student information issues of privacy, the problems of confidentiality appear, 
therefore, strong confidentiality protections are required. To provide equal opportunities of learning for 
students of different backgrounds, bias in AI should be tackled. The means to build trust in AI-based 
education are to achieve balance between customization and data security. Transparency which facilitates 
the understanding of AI's impact on learning routes and student self-directedness are two of the ethical 
issues. Leading to the formation of responsible AI adoption in education, the obstacles are overcome, 
shaping the way for the change tending to be beneficial with respect to the moral principles [5]. 
2.5.1 Data Privacy 
       The privacy of a student has topmost priority in the case of AI-controlled personalized 
learning. Ensuring safety from hacks and unauthorized access of sensitive data has to be the primary need, 
and student data is a big treasure. An effective safety system should be installed. Student's data rights are 
protected by observing the data protection rules and laws. A data privacy framework is strengthened by 
integrating open data processing technology, data encryption and a short data retention cycle. In order 
build the credibility as well improving the ethical standards in the education field, we must be able to 
create balance between the best personalized learning and the data privacy [13]. 
2.5.2 Bias Mitigation 
       To ensure that students obtain the same and objective education opportunities, mitigating bias is 
necessary in artificial intelligence based personalized learning. It is crucial to address the algorithmic biases 
that might be the reason that kids from different backgrounds end up not ge`ing equal treatment. Hidden 
and corrected biases can be identified using fairness standards and regular audits of AI systems. Teachers 
can create a level playing field for all students by assigning priority to content recommendations that are 
objective as well as unbiased assessment ratingsBias reduction leads to the production of an inclusive 
learning environment that is not discriminatory of students regardless of their characteristics and 
backgrounds so that all learners are given equal chances of succeeding. 



Journal of Computing & Biomedical Informatics                                                                                   Volume 06  Issue 02                 

ID : 299-0602/2024   

3. Results 
       Results from survey participants of various ages, genders, and educational backgrounds were 
compiled. The participants were questioned about their acquaintance with personalized learning journeys 
in online platforms, how frequently they engaged in online learning, and how they had used elements of 
personalized learning powered by AI, such as adaptive assessments and content recommendations. The 
educational backgrounds of the respondents are shown in Figure 3; they come from a variety of fields, with 
the majority of the respondents being students of science who use AI to learn. 

 

 
Figure 3. Background in Education for the Survey 

       The impact of real-time input from AI systems is seen in Figure 4. Whether this is favorable or negative, 
approximately 90% of students believe it to be so. In the present era, that is quite beneficial for college 
students studying. 

 
 

 
 

Figure 4. Positive effects of AI systems' real-time feedback 
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Figure 5. Danger to privacy of data User-reported violation 

       We also looked at how the participants' engagement with the course material was increased by tailored 
content recommendations. Reactions were divided; although some thought it was helpful, others said they 
didn't think so. As AI is storing student data, which might be utilized for harmful activities, Figure 5 
illustrates the risk to data privacy. The 80% of users who are certain that data privacy would be violated 
provide a significant obstacle to the adoption of AI Personalised Learning. 70% of respondents believe that 
the AI's data is biased, as seen in Figure 6, and that the ecommendations are generally useless. For this 
important issue, thorough monitoring is required. 

 

 
Figure 6. AI-powered personalized learning could lead to skewed evaluation outcomes or content 

suggestions. 
       Participants were requested whether the perceived levels of the comprehension of the course was 
correctly reflected in the adaptive assessments conducted by AI. Between dissent and agreement were 
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major inconsistencies. Some of the users felt that in terms of the learning experience, AI systems were more 
effective in providing real-time feedback, while others had no concrete opinion. Participants disagreed to 
the degree to which they felt uncomfortable, when AI algorithms analyze their way of learning and 
preferences, which raised challenges on data privacy. The potential consequences of AI-manipulated 
material suggestions or evaluation scores was also examined, where some individuals found it to be 
troubling to a certain extent. The personalized learning modules and AI-powered features received a 
median rating of somewhere between satisfied and very satisfied. Participants had the opportunity to 
propose what would be best for them concerning personalized learning trips by AI. A combination of the 
other recommended components consist of interactivity, specialized knowledge, real-time, on-demand 
adaptive evaluations, ethical considerations, like, bias reduction and transparency. Participants gave their 
views on what role AI would play in the educational space when they were asked to provide their 
opinion. Some pointed out that AI could increase efficiency of teaching by accommodating a wide range of 
learning styles and foster various learning paths. Previously, users disclosed their passwords by writing 
them on post-its and sticking them on their desks, or keeping them on their screens with a sticky note. 
3.1 Purposed Solution for Data Privacy 
3.1.1 Use anonymized data 
       Train AI models with anonymized data, not Personally Identifiable Information (PII). This shows that 
any identifying data, e.g., names, addresses, or social security numbers are all removed from the material. 
3.1.2 Use differential privacy 
       Differential privacy is one way to make it harder to identify people through introducing some noise to 
the data. This can be used to protecting student privacy, but also can be used as a resource for training AI 
models. 
3.1.3 Use federated learning 
       AI models can be created using data that is kept locally on devices by using the federated learning 
technique. Therefore, the data will never be stored in a central server enabling the upkeep of the students' 
privacy. 

 
Figure 7. Purposed Solution for Data Privacy 

       In figure7, an AI model is being trained on data anonymized such that any identifiable information has 
been removed. While training AI models on big datasets, it is enabled by differential privacy since it masks 
individuals identities via adding noise to the data. Moreover, it leverages federated learning that makes it 
possible to create AI models on data that is already stored in the devices, thus eliminating the need for 
sharing data with a central server and safeguarding privacy. 
3.2 Purposed solution for Bias Mitigation 
       All three procedures of diversified data sources usage, AI model transparency, and balanced datasets 
usage optimally can be implemented to counter bias [14]. 
3.2.1 Different types of data sources 
       An effective way of reducing the bias is collecting and using a variety data sources for the AI 
model. This will help to put the model in the right place to be impartial and independently sufficient 
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towards the students. 
3.2.2 Making the AI model transparent 
       Transparency of the AI model can aid in identifying and addressing bias. Making the model's decision-
making process understandable for people entails this. 

 
Figure 8. Purposed Solution for Bias Mitigation 

3.2.3 Using a balanced dataset 
       Additionally, AI model training on a dataset with a balanced distribution is offered as another solution 
for bias reduction. It ensues that the sample of kids from all backgrounds should be represented in the 
dataset. Figure 8 depicts the operation of the intended model which will try to limit biased algorithms from 
being made. 
 
4. Future Prospects 
       The massive transformation of education thanks to AI technologies and personalized learning is all 
possible. Advanced personalized learning experiences are projected to develop further in sophistication 
and adaptability in tandem with the evolution of intelligent AI technologies[13]. Thanks to the 
development of the modern machine learning algorithms student profiling will be classified more precisely 
allowing for the production of the content assessment and recommendations which are more 
precise. Through facilitating immersive learning environments that can satisfy various learning styles, the 
addition of augmented reality (AR) and virtual reality (VR) is likely to bring about more tailored learning 
experiences. Other possibilities in the future include Collaborate AI, which enhance learning through peer 
to peer and group involvement. Nevertheless, artificial intelligence in education also requires periodic 
assessments of the ethical issues that come with this technology, and this should be addressed through 
policies that notably address algorithmic biases as well as privacy regulations. Therefore, the advancement 
of personalized learning, powered by AI, can dramatically change education to a dynamic and effective 
process of unlocking the full potential of the students in a world of constant changes. 
 
5. Conclusion 
       The use of AI-powered personalized learning journeys is revolutionary, as students can easily use 
online platforms on their devices, and which are designed to suit individual needs and preferences. Schools 
and universities are key players that act as vehicles of this transformation and as a result, the students stand 
to gain increased engagement, learning outcomes, and skills which are important in their lifetime. It is a 
fact that the rise of online education has led to an increase in demand among college students for the 
learning programs that are targeted and a`ractive. Using AI to personalize the way learning is delivered 
could be a new wave in education that changes everything. On the contrary, the challenges of bias 
reduction and privacy are yet to be addressed. This paper does exploration of the role of individualized 
tailored learning programs enhanced by AI in the process of education and it offers some ideas about the 
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possible ways of AI technology implementation in education system. 
 
6. Limitations and Recommendations 
       The topic that the research covers is very wide. In the first place, by using survey respondents who are 
members of different ages, genders and educational levels, it will be difficult to fully depict the whole 
student population. Thus, the conclusions to be drawn will be limited in their range of applicability. Such 
high degree of participant data self-report in the study also brings a very high risk of answer biases, errors 
and discrepancy in the way participants conceptualize and define the use of AI and learning outcomes. The 
issue of the sustainability and the long-term benefit of the observed effects was not covered by research. 
       For future research, several suggestions are made to alleviate these restrictions. Aiming for a 
participant sample that is more diverse in terms of demographics, socioeconomic standings, and language 
backgrounds should improve the study's findings' external validity, to start. To address concerns about 
bias reduction, data privacy, and algorithm transparency in AI-powered personalized learning, researchers 
and educational institutions must work together to set ethical principles. Exploring the possibility of a 
collaborative learning environment that combines human and AI-driven interactions could provide 
insightful information by combining the knowledge of educators and the effectiveness of AI. Before adding 
chatbots, it may be helpful to assess students' digital readiness and perspectives to spot any potential 
integration issues. 
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