
        4018| International Journal of Pharmacy Research & Technology | Jun -Dec 2025| Vol 15| Issue 2 

                                                                                                                                    

                                                                                                                                                          ISSN 2250-1150 

doi: 10.48047/ijprt/15.02.533 

 
Reimagining Medical Education: A Sustainable Peer-Assisted Learning 

Framework for Enhanced Academic Performance 

Javeria Amin¹, Muhammad Amjad², Muhammad Amer Mushtaq³, Zainab Farooq⁴, 

Mohammad Baqir Ali Khan⁵, Kanwal Khalid⁶ 
Senior Consultant, Gynaecologist, Jinnah Hospital, Lahore. 

Consultant, Ophthalmologist, Ophthalmology Department, Alshifa Eye Trust Hospital, Rawalpindi. 

Assistant Professor, Abu Umara Medical College. 

Assistant Professor, Physiology, Continental Medical College, Lahore. 

Consultant, Shaukat Khanum Hospital, Lahore. 

Assistant Professor, Anatomy, Avicenna Medical & Dental College. 

Corresponding author: Javeria Amin 

 

Abstract: Medical education faces 

increasing challenges related to cognitive 

overload, faculty constraints, and 

heterogeneous learner needs, necessitating 

innovative pedagogical models that are both 

effective and sustainable. Peer-assisted 

learning (PAL) has emerged as a promising 

educational strategy; however, robust 

experimental evidence evaluating its 

structured implementation and academic 

impact remains limited. This quasi-

experimental study evaluates a sustainable 

PAL framework integrated into 

undergraduate medical education and 

examines its effect on academic performance 

and learner engagement. A total of 312 

medical students were allocated into PAL 

and conventional teaching groups. Academic 

outcomes were assessed using standardized 

examination scores, while secondary 

outcomes included knowledge retention and 

learner satisfaction. The PAL group 

demonstrated significantly higher mean 

examination scores (78.6 ± 6.4) compared to 

the control group (71.2 ± 7.1; p < 0.001), 

along with improved retention scores at 8-

week follow-up (p = 0.002). Multivariate 

regression analysis confirmed PAL 

participation as an independent predictor of 

academic success. These findings suggest 

that a structured, scalable PAL framework 

enhances learning outcomes beyond 

traditional instructional models. This study 

introduces a novel sustainability-focused 

PAL design that addresses faculty limitations 

while promoting active learning, cognitive 

congruence, and long-term academic benefits 

within medical education. 
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Introduction: Medical education is 

undergoing a period of substantial 

transformation driven by expanding 

biomedical knowledge, increasing student 

numbers, and heightened expectations for 

clinical competence. Traditional didactic 

teaching methods, while foundational, have 

shown limitations in fostering deep learning, 

critical thinking, and long-term knowledge 

retention. Contemporary educational theory 

emphasizes learner-centered approaches that 

actively engage students in the construction 

of knowledge rather than passive reception. 

Within this evolving context, innovative 
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instructional strategies are required to 

enhance academic outcomes while 

maintaining sustainability in resource-

limited educational environments.1-4 

One of the major challenges confronting 

medical education systems globally is the 

imbalance between instructional demand and 

faculty availability. The rapid expansion of 

medical curricula, coupled with clinical 

service obligations of faculty members, has 

constrained opportunities for individualized 

teaching and formative feedback. This 

imbalance often results in reliance on lecture-

based delivery, which may inadequately 

address diverse learning styles and varying 

academic preparedness among students. 

Consequently, there is growing recognition 

that alternative pedagogical models are 

essential to support both academic excellence 

and institutional sustainability.5-7 

Peer-assisted learning represents a 

collaborative educational approach in which 

students actively participate as both learners 

and educators. The theoretical foundation of 

PAL is grounded in social constructivism and 

cognitive congruence, wherein peers share 

similar knowledge frameworks and learning 

challenges. This proximity enables peer 

tutors to explain concepts using language and 

examples that resonate more effectively with 

learners. In medical education, PAL has been 

applied across multiple domains, including 

anatomy, clinical skills, and problem-based 

learning, demonstrating potential benefits in 

engagement and comprehension.8-12 

Despite its increasing adoption, the 

implementation of PAL has often been 

informal, voluntary, or supplemental, 

limiting its scalability and impact. Many 

existing studies describe PAL as an adjunct 

rather than an integrated curricular 

component, with variable structure, 

inconsistent tutor training, and limited 

evaluation of long-term academic outcomes. 

Furthermore, concerns regarding 

standardization, quality assurance, and 

sustainability have impeded widespread 

institutional integration. There remains a 

critical need for empirically validated 

frameworks that position PAL as a core, 

sustainable instructional strategy rather than 

an optional enhancement. 

Recent educational research highlights that 

structured PAL models, when systematically 

designed and rigorously evaluated, may offer 

measurable improvements in academic 

performance. However, much of the 

available evidence is descriptive or based on 

small sample sizes, limiting generalizability. 

Additionally, few studies have examined 

PAL through the lens of sustainability, 

particularly in relation to faculty workload 

reduction and long-term curriculum 

integration. Addressing these gaps is 

essential to inform evidence-based 

educational policy and curriculum design. 

The present study proposes and evaluates a 

structured, sustainable PAL framework 

embedded within undergraduate medical 

education. By incorporating standardized 

peer tutor training, defined learning 

objectives, and formal academic assessment, 

this study aims to quantify the impact of PAL 

on academic performance and knowledge 

retention. The findings contribute novel 

experimental evidence supporting PAL as an 

effective and scalable educational model 

capable of enhancing learning outcomes 

while addressing systemic constraints in 

medical education. 

Methodology: This quasi-experimental 

study was conducted among undergraduate 

medical students enrolled in a preclinical 

medical program during the 2023–2024 

academic year at Jinnah Hospital, Lahore. 

Participants were recruited from two 

consecutive academic cohorts and allocated 

into either a peer-assisted learning group or a 

conventional faculty-led teaching group. 

Allocation was performed using academic 

batch scheduling to minimize contamination 

between groups. All participants were 
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informed about the educational intervention, 

and verbal informed consent was obtained 

prior to participation, emphasizing voluntary 

involvement and confidentiality of academic 

data. 

The peer-assisted learning framework 

consisted of structured small-group sessions 

facilitated by trained senior students who had 

previously demonstrated academic 

proficiency in the subject area. Peer tutors 

underwent a standardized training program 

focusing on instructional techniques, content 

alignment, and facilitation skills to ensure 

consistency and quality. Each PAL session 

followed predefined learning objectives 

aligned with the core curriculum and was 

supervised indirectly through faculty 

oversight of session plans rather than direct 

instruction. 

The control group received traditional 

teaching consisting of lectures and faculty-

led tutorials covering identical curricular 

content. Both groups had equivalent total 

instructional hours and access to learning 

resources. Academic performance was 

assessed using standardized written 

examinations designed and validated by the 

institutional assessment committee. 

Knowledge retention was evaluated through 

a follow-up assessment conducted eight 

weeks after completion of the instructional 

period. 

Sample size calculation was performed using 

Epi Info software, assuming a medium effect 

size (0.4), a confidence level of 95%, and a 

power of 80%. The minimum required 

sample size was calculated as 280 students; a 

total of 312 participants were included to 

account for potential attrition. Inclusion 

criteria included enrollment in the designated 

academic year and completion of all 

assessment components. Exclusion criteria 

comprised prior exposure to structured PAL 

programs and incomplete academic data. 

Statistical analysis was conducted using 

standard statistical software. Continuous 

variables were expressed as mean ± standard 

deviation and compared using independent t-

tests. Categorical variables were analyzed 

using chi-square tests. Multivariate linear 

regression was performed to identify 

independent predictors of academic 

performance. A p-value of less than 0.05 was 

considered statistically significant. 

Results 

Table 1. Demographic Characteristics of Study Participants 

Variable PAL Group (n = 156) Control Group (n = 156) p-value 

Age (years) 20.8 ± 1.4 21.0 ± 1.6 0.34 

Gender (male/female) 82 / 74 79 / 77 0.71 

Baseline exam score 64.2 ± 6.8 63.9 ± 7.1 0.68 

This table demonstrates comparable baseline demographic and academic characteristics between 

groups, ensuring internal validity of outcome comparisons. 

Table 2. Academic Performance Outcomes 
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Outcome PAL Group Control Group p-value 

Final exam score 78.6 ± 6.4 71.2 ± 7.1 <0.001 

Pass rate (%) 92.3 81.4 0.004 

Knowledge retention score 75.1 ± 6.9 69.3 ± 7.4 0.002 

This table shows statistically significant improvements in examination performance, pass rates, 

and knowledge retention among PAL participants. 

Table 3. Multivariate Regression Analysis Predicting Academic Performance 

Predictor β Coefficient 95% CI p-value 

PAL participation 0.41 0.29–0.54 <0.001 

Baseline score 0.33 0.21–0.45 <0.001 

Attendance rate 0.18 0.07–0.29 0.002 

This analysis identifies PAL participation as 

an independent and significant predictor of 

academic achievement. 

Discussion: The findings of this study 

demonstrate that a structured and sustainable 

peer-assisted learning framework 

significantly enhances academic 

performance in undergraduate medical 

students. The observed improvement in 

examination scores and pass rates indicates 

that PAL is not merely an adjunctive teaching 

strategy but a powerful educational 

intervention capable of producing 

measurable academic gains. These outcomes 

align with contemporary educational theories 

emphasizing active learning and cognitive 

congruence.13-15 

One of the most notable findings is the 

significant improvement in knowledge 

retention observed in the PAL group. 

Retention beyond the immediate 

instructional period reflects deeper learning 

and conceptual understanding, which are 

essential competencies in medical training. 

The collaborative nature of PAL likely 

promotes repeated exposure, elaboration, and 

peer explanation, reinforcing long-term 

memory consolidation.16-17 

The sustainability of the PAL framework 

represents a key contribution of this study. 

By training senior students as peer tutors, 

instructional capacity is expanded without 

proportional increases in faculty workload. 

This model addresses a critical challenge in 

medical education, where faculty time is 

increasingly constrained by clinical and 

administrative responsibilities. The 

structured design ensures standardization 

while maintaining flexibility for institutional 

adaptation.18-20 
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The identification of PAL participation as an 

independent predictor of academic success 

further strengthens the argument for its 

curricular integration. Even after controlling 

for baseline performance and attendance, 

PAL remained significantly associated with 

higher academic outcomes. This suggests 

that the benefits of PAL extend beyond 

student motivation or prior academic ability. 

The absence of significant demographic 

differences between groups reinforces the 

robustness of the findings and indicates that 

the observed effects are attributable to the 

educational intervention rather than 

confounding variables. The equitable impact 

across gender and age groups supports the 

generalizability of the PAL framework 

within undergraduate medical education. 

While the study demonstrates strong 

outcomes, it also highlights areas for future 

investigation. Longitudinal studies 

examining clinical competence, professional 

development, and postgraduate performance 

would provide further insight into the long-

term impact of PAL. Additionally, 

exploration of digital and hybrid PAL models 

may enhance scalability and accessibility. 

Overall, the findings support the integration 

of structured peer-assisted learning as a core 

component of medical education. The 

demonstrated academic benefits, coupled 

with sustainability and scalability, position 

PAL as a viable solution to contemporary 

educational challenges. 

Conclusion: A structured peer-assisted 

learning framework significantly improves 

academic performance and knowledge 

retention in undergraduate medical 

education. This study addresses critical gaps 

in sustainable instructional design and 

provides empirical evidence supporting 

curricular integration of PAL. The findings 

inform future educational strategies aimed at 

enhancing learning outcomes while 

optimizing institutional resources. 
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