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Abstract 

The accelerated pace of development of Artificial Intelligence (AI) technologies has 

had a major impact on the global higher education system, leading to a paradigm shift in the 

way students’ access, process, and retain knowledge. AI-powered learning platforms are 

developed to offer personalized feedback, adaptive content delivery, real-time engagement, 

and improved accessibility, thus enabling the creation of dynamic and student-centric learning 

environments. On the other hand, conventional learning processes like classroom teaching, 

hardcopy textbooks, manual note-taking, and offline learning tools remain the cornerstone of 

organized and disciplined academic learning. This review paper, AI vs. Traditional Study 

Methods: A Review of Student Performance and Knowledge Retention, critically evaluates the 

relative efficacy of AI-powered learning platforms and traditional learning processes in 

enhancing student performance in examinations and long-term retention of knowledge. The 

paper is grounded on the assessment of secondary data generated from the scholarly literature 

published between 2010 and 2025, concentrating on digital education technology and 

traditional learning environments in higher education settings. Research shows that AI-based 

educational platforms improve students’ performance for a short while, while traditional 

teaching methods at universities are more effective in developing necessary knowledge for 

students’ success. Results of the study show that the combination of both educational methods 

helps students attain maximum success. 

Keywords: Artificial Intelligence, Traditional Study Methods, Academic Performance, 

Knowledge Retention, Cloud Computing, Higher Education. 

Introduction 

Higher education institutions have started to experience major effects from digital technology 

since the beginning of this decade. Students use AI-based systems to change their study 

methods and their understanding of educational content. The AI-based educational systems 

provide students with learning paths which they can follow through instant feedback and 

automated student assessment combined with tailored learning path suggestions. The tools 

allow students to study at their own pace while working on their required fields of development. 

Through digital educational systems students can access academic content outside of the 

classroom because of improved access to online learning materials which they can use at their 

convenience. 

The established learning process which includes classroom learning and group discussions and 

textbook reading and note-taking has existed as the primary method of organized education for 
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centuries. The tools help students build discipline and critical thinking abilities which they need 

to master knowledge during teacher-led lessons. Students who follow traditional learning 

patterns can develop their thinking abilities through activities which require them to repeat 

information and take notes and participate in learning tasks. 

Since AI-based learning tools are becoming popular at a pace that is extremely rapid, the 

education sector is moving towards technology-based learning processes. The education sector 

depends on AI in order to function effectively and offer a unique learning experience to each 

student, as well as tracking their performance based on data analysis. But there have been 

concerns about the dependency that obstructs the development of deep learning. 

The primary research question that has been generated due to the increasing usage of AI 

technology in the education sector is: "Do students pursuing AI-based learning processes 

perform better than those pursuing traditional learning processes in terms of academic 

performance and knowledge retention?" The review paper reviews the existing research to 

identify the differences between AI-based learning processes and traditional learning processes 

based on their effectiveness on academic performance. 

Besides academic achievement, it is also important that one considers the influence of AI-based 

learning on the engagement, motivation, and self-regulatory skills of the students. AI-based 

learning has also included features such as quizzes and game elements in its processes, which 

may help the students become more engaged in the academic processes. AI-based learning has 

helped the students become more independent in their academic processes because of its 

personalized aspect. However, one may wonder whether the engagement in the AI-based 

learning processes has made the students too dependent on the learning processes and failed to 

help them become independent thinkers with problem-solving skills. 

In addition, one has to consider various contextual factors while comparing AI-based and 

traditional learning processes. These factors include subject matter, environment, technology, 

and teacher. AI-based learning can only be effective if it is well incorporated into the academic 

curriculum and supported by teachers. In academic institutions such as universities, a balance 

between AI-based and traditional classroom interactions can provide a comprehensive 

academic experience. In conclusion, while conducting a review, one has not only focused on 

performance outcomes but has also considered the various academic implications that can be 

derived from using AI technology in contemporary academic processes. 

Statement of the Problem 

The biggest issue here is that many colleges are utilizing AI learning tools, but it is not clear 

whether these tools are better than the traditional learning methods of lectures and textbooks. 

Although AI learning tools have the ability to speed up the learning process and provide a more 

personalized experience, there is a question of whether the students are actually retaining the 

information in the long run. Additionally, some students may be relying too heavily on AI 

learning tools rather than using their own minds. 

Objectives  

This research has five objectives: 
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1. To examine whether there is a significant impact of AI-powered learning tools on the 

academic performance of students compared to the traditional learning method. 

2. To examine the impact of AI-powered learning tools on the retention of knowledge by 

students compared to the traditional learning method. 

3. To compare the effectiveness of AI-powered learning tools with the traditional learning 

method to improve learning outcomes. 

4. To evaluate the existing literature to form a conclusion on whether AI-powered learning 

tools have a significant advantage over the traditional learning method in higher 

education. 

Hypothesis 

1. H₀ (Null Hypothesis): The use of AI-driven tools will not have a significant effect on 

student performance and retention vs. traditional methods 

2. H₁ (Alternative Hypothesis): The use of AI-driven tools will have a more significant 

effect on both student performance and the degree to which students can retain what 

they have learned than traditional methods. 

Scope of the study 

        The research will study only higher education institutions to investigate two distinct 

learning methods. The first learning strategy will use AI-based educational systems which use 

advanced technology to provide customized learning experiences through their adaptive 

learning system and their automatic feedback system and their personalized learning pathways. 

The study will assess how AI-powered tools impact student learning through educational 

content engagement and comprehension processes. The second learning strategy will use 

systematic learning through traditional lectures and textbook-based learning and class 

discussions and offline learning tools which require cognitive engagement from students. 

The literature review will examine the existing literature available between 2010 and 2025 to 

determine the effects of both learning strategies on academic performance and knowledge 

retention results. The research will exclude primary and secondary education institutions 

together with enterprise-level AI applications which do not apply to higher education learning 

environments. 

Literature Review 

Li et al. (2025) in BMC Medical Education carried out a meta-analysis to compare the 

effectiveness of generative AI-based learning and traditional learning methods in medical 

education. The results showed that, although theoretical knowledge acquisition was similar in 

both methods, AI-based learning was more effective in improving practical skills, participation, 

and student satisfaction. This study indicates the effectiveness of AI in improving practical 

learning outcomes compared to traditional methods. 

Hussain et al. (2025) carried out a research study on adaptive AI learning systems and their 

effects on cognitive overload, concentration, and retention. The research study showed that the 
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adaptive AI learning systems decreased cognitive overload and increased concentration, 

resulting in improved academic performance compared to the traditional online learning 

process. The research study clearly indicates the efficiency of AI in improving memory 

retention and efficiency. 

Mallillin (2024) examined the effect of AI on students' academic performance and attitudes 

towards learning. The results revealed that AI-based systems enhance motivation, learning 

behaviors, and learning processes by addressing individual learning requirements. The study 

concluded that AI has a positive effect on academic achievement when properly utilized. 

Thapliyal and Arya (2025), in the Edufusion project, examined the revolution in conventional 

teaching methods by incorporating AI. The study stressed that AI revolutionizes teaching 

methodologies by facilitating adaptive learning and automated feedback. The study underlined 

the importance of integrating AI technologies with systematic learning design. 

Sari, Tumanggor, and Efron (2024) carried out a study on the application of AI-based adaptive 

learning systems and concluded that there was a significant improvement in student 

performance with a substantial increase in post-test scores after the application of AI. The 

importance of institutional readiness and teacher training for the effective application of AI 

was also highlighted. 

García-Martínez et al. (2023) carried out a systematic review and meta-analysis to examine the 

effect of AI on student performance. The results showed that the application of AI applications 

has a positive effect on student performance, including STEM education, and also enhances 

student motivation. 

As evident from the reviewed literature, the use of Artificial Intelligence (AI) has been found 

to have a positive impact on the performance and engagement of students compared to 

traditional approaches. AI-based learning helps in improving skills and motivation through 

adaptive learning, which helps in reducing cognitive load. However, it is important to 

implement AI-based learning in an appropriate manner. 

Research Methodology 

In this study, a systematic literature review approach is adopted to examine the relative 

effectiveness of AI-supported learning against traditional learning approaches in higher 

education. The literature review is carried out on secondary data that has been collected from 

peer-reviewed journals, meta-analyses, and empirical research articles published between 2010 

and 2025. The literature on this topic has been collected from academic databases such as 

Google Scholar and other credible academic sources. The literature review includes studies 

that examine the relative effectiveness of AI-supported learning tools against traditional 

learning approaches in terms of academic outcomes and knowledge retention. 

The literature review has excluded studies that pertain to school-level education, non-academic 

publications, and enterprise-level applications of AI to ensure that the results are applicable to 

higher education. The literature has been reviewed using thematic analysis to identify the 

overall findings of the literature with respect to academic outcomes, engagement, cognitive 
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load, and retention. The results have been synthesized to examine the overall trends and draw 

meaningful conclusions on the relative effectiveness of AI and traditional learning approaches. 

Analysis 

Analysis of studies that have been identified shows that there is a trend that AI-assisted learning 

has a positive impact on the learning outcome of students compared to the traditional learning 

processes. Most of the empirical evidence that is available shows that AI-assisted learning 

systems have a positive impact on the performance of students in short-term exams. Students 

who use AI tools perform better in exams because they show better focus and learning patterns. 

Regarding the retention of knowledge, the evidence shows that AI-assisted adaptive learning 

systems have reduced cognitive overload and improved memory recall through repeated 

practice and learning patterns. However, traditional learning processes are still effective in 

improving deep conceptual knowledge and critical thinking skills. Note-taking, class 

discussions, and teacher-led learning are still effective for long-term retention. 

Analysis of the evidence also shows that the success of AI implementation is dependent on the 

successful implementation and readiness of the teacher. Without learning patterns, students 

tend to depend on automated responses, which may impact self-directed critical thinking. In 

conclusion, the comparative analysis of the evidence shows that AI can positively impact 

learning outcomes, but the best outcomes can be achieved by using AI tools in conjunction 

with traditional teaching processes. 

Discussion  

The findings emerging from this review indicate that Artificial Intelligence (AI) supported 

learning has a positive impact on the performance and engagement of students in higher 

education. The findings from most of the studies reviewed indicate better performance in short-

term tests through adaptive testing, personalized feedback, and intelligent tutoring systems. AI 

systems allow students to identify their knowledge gaps and address them, thus increasing 

efficiency and confidence. 

However, it is also suggested in the discussion that traditional learning methods are an essential 

component of deep learning and understanding. Classroom interaction, teaching, and reflection 

help in critical thinking and long-term knowledge integration. While AI systems reduce 

cognitive overload and allow students to concentrate, overdependence on technology might 

hinder autonomous reasoning skills. 

The studies reviewed indicate that AI systems should not be used as a replacement for 

traditional learning methods but as an addition to them. A combination of adaptive AI systems 

and well-structured teaching methods appears to offer a balanced outcome. 

Conclusion 

Conclusion based on this review, AI-assisted learning has a positive impact on students’ 

academic performance, engagement, and retention compared to traditional learning 

approaches. AI technology improves personalized learning, cognitive load, and short-term test 
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results. Nevertheless, traditional learning approaches are still important for developing a deep 

understanding and critical thinking process. 

From the above discussion, it can be concluded that the most effective learning approach is a 

combination of AI technology and traditional learning approaches. AI technology should be 

implemented in a way that it complements and does not substitute meaningful learning 

experiences. Future studies should be conducted on the long-term retention effect of AI 

technology in higher education. 

Furthermore, it is important for higher learning institutions to develop guidelines that will help 

in ensuring the ethical use of AI. This will help in addressing problems like privacy, integrity, 

bias, and accessibility, which may otherwise lead to adverse effects. It is also important for 

educators to be trained to help them in effectively using AI in their learning processes. This 

will help in ensuring that the positive effects of AI are realized, while the traditional learning 

values are maintained for the betterment of the future of learning. 
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