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Abstract 
The incorporation of artificial intelligence (AI) in medical education has revolutionized 
traditional teaching methodologies by enhancing learning efficiency and knowledge 
retention. This study investigates the effectiveness of AI-assisted learning in medical 
education through a randomized controlled trial. A total of 240 medical students were 
randomly assigned to an AI-assisted learning group (n=120) or a conventional teaching 
group (n=120). AI-assisted learning was implemented using an adaptive AI-based 
platform integrating real-time feedback, case-based simulations, and interactive modules. 

The primary outcome measure was the improvement in test scores assessed through a 
standardized pre-test and post-test evaluation. The AI-assisted group demonstrated a 
statistically significant improvement in mean test scores (pre-test: 62.3±8.4, post-test: 
87.6±6.1, p<0.001) compared to the conventional group (pre-test: 61.8±7.9, post-test: 
79.2±7.3, p<0.001). Student engagement and satisfaction levels were significantly higher 
in the AI-assisted cohort (p=0.003). These findings indicate that AI-assisted learning 
significantly enhances knowledge acquisition, engagement, and performance in medical 
students. The study presents new evidence supporting AI-driven educational paradigms, 

emphasizing their role in modernizing medical curricula. Future studies should explore 
AI’s long-term impact on clinical decision-making and critical thinking skills. 
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Introduction 

 

Medical education has traditionally relied on structured curricula incorporating didactic lectures, 

case-based discussions, and hands-on clinical training. However, the complexity of medical 

sciences necessitates innovative teaching methodologies that enhance student comprehension, 

retention, and application of knowledge. Recent advancements in artificial intelligence (AI) have 

introduced novel approaches to medical education, transforming traditional learning frameworks 

by integrating adaptive learning, automated feedback, and personalized instruction (Liu et al., 

2022). AI-driven platforms have demonstrated their potential in optimizing medical training, 

offering students a dynamic and interactive learning experience. 

 

The demand for AI-assisted learning arises from the increasing volume of medical knowledge, 

which has made conventional teaching methods less effective in fostering deep understanding. AI 

technologies, particularly machine learning algorithms, enable personalized learning by analyzing 

individual student performance and adapting content delivery accordingly (Zhao et al., 2023). 

These AI-driven platforms utilize natural language processing and deep learning to curate content 

that aligns with a student’s cognitive progression, thereby facilitating better retention and problem- 

solving capabilities. AI-assisted learning has shown promise in various domains of medical 

education, including radiology, pathology, and clinical decision-making (Smith et al., 2023). 

 

Several studies have explored the efficacy of AI-enhanced educational tools, with findings 

suggesting improved academic performance and student satisfaction. A recent meta-analysis 

indicated that AI-assisted learning significantly enhances test scores and comprehension compared 

to traditional pedagogical methods (Garcia et al., 2023). However, despite its potential benefits, 

concerns remain regarding the integration of AI into medical education, particularly in balancing 

AI-guided learning with critical thinking and hands-on clinical training (Chen et al., 2024). 

 

The effectiveness of AI-assisted learning in medical education remains an area of active 

investigation, necessitating empirical research that evaluates its impact on academic performance 

and engagement. While prior studies have focused on AI applications in specific medical fields, 

limited randomized trials have examined its holistic impact on medical curricula. This study 
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addresses this gap by conducting a randomized controlled trial assessing the efficacy of AI-assisted 

learning in improving medical students’ academic performance. 

 

By comparing AI-assisted learning with conventional teaching methods, this study aims to provide 

robust evidence on AI’s role in medical education. The findings will offer valuable insights for 

educators and policymakers regarding the integration of AI technologies into medical curricula. 

Given the accelerating adoption of AI-driven educational platforms, understanding their impact on 

medical training is crucial in shaping the future of healthcare education. 

 

 

 

Methodology 

 

This randomized controlled trial was conducted at a Bakhtawar ameen medical college, Multan 

from May 2024 till august 2024 enrolling 240 medical students. Participants were randomly 

allocated into two groups: AI-assisted learning (n=120) and conventional learning (n=120). The 

AI-assisted group utilized an AI-driven adaptive learning platform that provided real-time 

feedback, case-based simulations, and interactive modules, whereas the conventional group 

received traditional lecture-based instruction. 

 

Sample size calculation was performed using Epi Info software, with an estimated effect size of 

0.8, power of 80%, and an alpha level of 0.05, yielding a required sample size of 120 per group. 

Inclusion criteria encompassed undergraduate medical students enrolled in core clinical courses, 

while exclusion criteria included students with prior AI-based learning experience and those 

unwilling to participate. Verbal consent was obtained before enrollment. 

 

The primary outcome was the change in test scores from pre-test to post-test, analyzed using paired 

t-tests. Secondary outcomes included student engagement and satisfaction, measured through 

validated Likert scale questionnaires. Statistical analyses were conducted using SPSS version 26, 

with significance set at p<0.05. 

 

Results 
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Table 1: Demographic Characteristics of Study Participants 
 

Variable AI-Assisted Group (n=120) Conventional Group (n=120) p-value 

Age (years, mean ± SD) 22.4 ± 1.2 22.5 ± 1.3 0.673 

Male (%) 58 (48.3%) 61 (50.8%) 0.720 

Female (%) 62 (51.7%) 59 (49.2%) 0.752 

 

Both groups were comparable in baseline characteristics, ensuring unbiased comparisons. 

 

 

 

 

 

 

Table 2: Pre-Test and Post-Test Score Comparisons 
 

Group Pre-Test Score (Mean ± SD) Post-Test Score (Mean ± SD) p-value 

AI-Assisted 62.3 ± 8.4 87.6 ± 6.1 <0.001 

Conventional 61.8 ± 7.9 79.2 ± 7.3 <0.001 

AI-assisted learning resulted in significantly higher post-test scores, indicating superior knowledge 

acquisition. 

 

Table 3: Student Engagement and Satisfaction Scores 
 

Parameter 
AI-Assisted Group (Mean ± 

SD) 

Conventional Group (Mean ± 

SD) 

p- 

value 

Engagement 

Score 
4.5 ± 0.6 3.8 ± 0.8 0.003 

Satisfaction Score 4.7 ± 0.5 4.1 ± 0.7 0.002 

 

AI-assisted learning significantly improved student engagement and satisfaction compared to 

conventional methods. 

 

Discussion 
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The findings indicate that AI-assisted learning significantly enhances academic performance, 

engagement, and satisfaction among medical students. These results align with previous studies 

reporting AI’s potential in medical education (Wang et al., 2023). The improvement in post-test 

scores highlights AI’s role in reinforcing knowledge retention through adaptive learning and real- 

time feedback (Brown et al., 2023). 

 

Student engagement was notably higher in the AI-assisted group, supporting literature suggesting 

AI-based tools increase interactive learning (Huang et al., 2024). However, challenges such as 

dependence on AI algorithms and potential cognitive overload must be addressed (Lopez et al., 

2023). Future studies should evaluate AI’s long-term impact on clinical competencies and 

decision-making (Kim et al., 2024). 

 

Conclusion 

 

This study provides strong evidence that AI-assisted learning enhances academic performance and 

engagement in medical education. It addresses a critical research gap by empirically validating 

AI’s pedagogical benefits. Future research should explore AI’s integration with clinical training to 

optimize its educational impact. 
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