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ABSTRACT 

This study compares the effectiveness of conventional lecture-based teaching with app- and video-based learning 

methods in Biochemistry education for first-year MBBS students. Sixty students were randomly assigned into 

two groups: Conventional Learning Group (CLG) and App- and Video-Based Learning Group (AVLG). 

Knowledge acquisition was assessed through pre-tests, post-tests, and delayed retention tests. Results revealed 

significant improvements within both groups, with no major statistical differences overall, though conventional 

methods showed slight superiority in one topic. Student feedback highlighted the flexibility and visual clarity of 

digital tools, alongside the structured guidance of classroom teaching. The findings support a blended approach 

that integrates digital resources with traditional pedagogy to optimize engagement, retention, and performance. 

Key words: Medical education, Biochemistry, Conventional teaching, App-based learning, Video-based 

learning, MBBS curriculum, Knowledge retention, Student engagement 

INTRODUCTION 

Medical education is currently undergoing a significant transformation, primarily driven by the increasing 

integration of digital technologies into the teaching-learning process. Historically, Conventional Didactic 

Lectures (CDL), delivered via traditional chalk-and-talk methods or PowerPoint presentations, have served as 

the foundational mode of instruction in medical colleges. While CDL methods are highly effective for delivering 

structured content, they often struggle to provide the necessary interactivity and adaptability required to cater to 

the diverse learning styles and varied attention spans of contemporary students. 

To address these recognized limitations, App- and Video-Based Learning (AVL) platforms have emerged as 

increasingly prominent alternatives. These digital resources provide students with mobile access to a rich array 

of educational materials, including concept-based videos, interactive quizzes, animations, and other multimedia 

elements. This learner-centred approach is widely acknowledged for fostering self-directed learning, improving 

conceptual clarity, and enhancing visual and kinaesthetic engagement, particularly in complex subjects such as 

Biochemistry. Studies have shown that e-learning can lead to statistically significant improvements in learning 

outcomes compared to traditional methods , and research indicates that video-based teaching can be at least as 

effective as traditional lectures, often resulting in positive impacts on student motivation and concentration. 

This study adopted a prospective cohort design to comprehensively compare the effectiveness of these two 

teaching modalities: conventional learning versus app- and video-based learning, specifically within the subject 

of Biochemistry. The evaluation encompassed assessments of academic performance, knowledge retention, 

student engagement, and overall learning satisfaction. The core goal of this research is to provide valuable, 

evidence-based insights for curriculum planners, guiding them on the most effective strategies for integrating 

digital tools alongside traditional pedagogical methods in undergraduate medical education. 
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Materials and Methods 

Study Design and Setting This was a prospective cohort study conducted over a 14-week intervention period 

in 2025. The study focused on first-year MBBS students from the 2024-2025 academic batch. 

Participants and Randomization A total of 60 first-year MBBS students who consented to participate were 

selected from the 100 enrolled students. Participants were allocated into two equal groups (n=30 each) using a 

chit-based random allocation method to ensure unbiased group formation and enhance internal validity. 

Study Groups and Intervention Participants were assigned to one of two groups: 

1. Conventional Learning Group (CLG): Students were taught using traditional classroom methods, 

including the standard curriculum lectures delivered via blackboard and PowerPoint presentations. 

Their supplementary learning resource was the textbook Textbook of Biochemistry by DM Vasudavan 

and MD. Rafi. 

2. App- and Video-Based Learning Group (AVLG): Students received the identical standard curriculum 

lectures (blackboard/PPT) as the CLG. However, their supplementary resources included access to a 

mobile learning application (Marrow app) and concept-oriented Dr Rajesh Kawaduji Jambulkar 

YouTube videos, which provided interactive and multimedia content. 

Teaching Content and Duration The intervention lasted for 14 weeks. Both groups received structured 

teaching on identical core topics in Biochemistry. The topics included: Carbohydrates, Proteins, Lipids, 

Enzymes, and Vitamins & Minerals. 

Assessment Strategy A validated set of 25 Multiple-Choice Questions (MCQs) was used for all knowledge 

assessments, which were conducted via Google Forms. 

1. Pre-Test (Formative): An unannounced spot test conducted to measure the immediate recall and 

comprehension of topics recently covered. 

2. Post-Test (Summative): A pre-planned, formal assessment conducted after structured study hours to 

measure consolidated understanding and overall mastery. 

3. Retention Test: A delayed post-test (25 MCQs) was conducted six weeks after the intervention to 

evaluate long-term knowledge retention. 

Engagement and Satisfaction Survey A structured assessment was conducted using a Likert-scale 

questionnaire and an open-ended feedback survey to collect data on motivation, interest, usability of digital 

tools, and satisfaction. 

Data Collection and Statistical Analysis Quantitative data was processed using SPSS software (version 17). 

Statistical tests included: 

• Paired t-test: To compare pre- and post-intervention scores within each group. 

• Independent t-test: To compare mean scores between the CLG and AVLG at each assessment point. 

• ANOVA: To evaluate changes across retention test scores. The level of significance was set at p < 0.05. 

Qualitative open-ended responses underwent thematic analysis. 

Ethical Considerations Prior to commencing the research, approval was obtained from the Institutional Ethics 

Committee (IEC). Written informed consent was secured from all participants, and the confidentiality of all 

student data was strictly maintained. 
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OBSERVATION AND RESULTS 

Baseline Findings A baseline survey revealed that students were technologically well-equipped, with 95% 

having access to smartphones/laptops and 60% using educational apps. Regarding preference, 50% favored 

lecture-based methods. 

Knowledge Acquisition Statistical analysis demonstrated that both the CLG and AVLG achieved statistically 

significant improvements in their mean scores from the pre-test to the post-test, indicating effective learning 

within both groups. 

The independent t-test comparing the two groups' performance showed that the overall differences in mean 

scores were generally not statistically significant (p-values ranged from 0.111 to 0.756). This suggests that 

both conventional and app-based learning were equally effective in immediate learning outcomes. 

However, one paired sample analysis showed a significant decrease in the CLG mean score from 22.73 (pre) to 

20.83 (post) in the first test (p = 0.005), while the AVLG mean score non-significantly increased from 22.23 

(pre) to 21.47 (post) (p = 0.243). 

Group Independent Statistics (CGL vs AVL) 

  Group N Mean Std. 

Deviation 

Std. Error 

Mean 

P value 

1   PreS1   CGL 30 22.73 2.449 .447 0.461 

  AVL 30 22.23 2.763 .504 

2   PostS1   CGL 30 20.83 2.601 .475 0.303 

  AVL 30 21.47 2.097 .383 

3   PreS2   CGL 30 19.47 3.471 .634 0.121 

  AVL 30 20.83 3.249 .593 

4   PostS2   CGL 30 17.57 2.967 .542 0.316 

  AVL 30 18.33 2.905 .530 

5   PreS3   CGL 30 19.20 2.058 .376 0.665 

  AVL 30 18.97 2.092 .382 

6   PostS3   CGL 30 19.60 2.908 .531 0.756 

  AVL 30 19.37 2.883 .526 

7   PreS4   CGL 30 19.27 1.530 .279 0.146 

  AVL 30 18.53 2.255 .412 

8   PostS4   CGL 30 20.93 2.449 .447 0.443 

  AVL 30 20.40 2.884 .527 
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9   PreS5   CGL 30 20.07 3.205 .585 0.137 

  AVL 30 21.23 2.775 .507 

10   PostS5   CGL 30 23.17 1.967 .359 0.111 

  AVL 30 22.03 3.296 .602 

11   DRT   CGL 30 18.83 3.514 .642 0.295 

  AVL 30 19.73 3.073 .561 
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Post test -1 Conventional vs. App & Video (One-

Way ANOVA) 

0.71 0.404 No 

Pretest-2 Conventional vs. App & Video (One-

Way ANOVA) 

2.34 0.130 No 

Post test -2 Conventional vs. App & Video (One-

Way ANOVA) 

0.81 0.372 No 

Pretest -3 Conventional vs. App & Video (One-

Way ANOVA) 

0.00 0.952 No 

Post test-3 Conventional vs. App & Video (One-

Way ANOVA) 

0.14 0.710 No 

Pretest-4 Conventional vs. App & Video (One-

Way ANOVA) 

0.66 0.420 No 

Post test-4 Conventional vs. App & Video (One-

Way ANOVA) 

1.30 0.259 No 

Pretest-5 Conventional vs. App & Video (One-

Way ANOVA) 

1.99 0.163 No 

Post test-5 Conventional vs. App & Video (One-

Way ANOVA) 

3.10 0.084 No 

Retention 

Test 

Conventional vs. App & Video (One-

Way ANOVA) 

0.98 0.326 No 

Knowledge Retention In the delayed retention test conducted six weeks post-intervention, the mean scores were 

18.83 for the CLG and 19.73 for the AVLG. While the Conventional group experienced a greater drop than the 

App & Video group, their final retention scores remained statistically comparable, with a p-value of 0.295. 

This finding further supports the conclusion that both methods achieved equivalent long-term knowledge 

retention. 

Engagement and Satisfaction The satisfaction surveys indicated: 

• Students highly appreciated the use of digital tools, specifically citing the flexibility and visual clarity 

that app- and video-based content provided. 

• Students still placed high value on the elements of structured classroom interaction and instructor 

guidance provided by the conventional teaching model. 

• A majority (27 out of 30) of students Strongly Agreed or Agreed that a blended learning model is 

ideal for medical education. 

DISCUSSION 

The core finding that the academic performance and knowledge retention outcomes were statistically 

comparable between the conventional and digital methods is consistent with existing medical education 

literature. This confirms that digital learning is not inferior to, and can be considered an equivalent alternative 

to, traditional teaching. For instance, previous research found video-based teaching to be as effective as standard 

lectures. 
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The qualitative data highlighted that students valued both the visual superiority and flexibility of audio-visual 

content (which can lead to up to 95% recall compared to 10% for text) and the structure provided by traditional 

teaching. The comparable outcomes coupled with the high student preference for a combined approach strongly 

advocates for a blended learning model to optimize the educational experience. 

CONCLUSIONS 

Both conventional and app- and video-based teaching methods are effective in improving short-term knowledge 

acquisition and achieving comparable long-term retention in first-year MBBS students. The study strongly 

recommends a blended learning approach that strategically integrates the strengths of both modalities—

leveraging the visual clarity and flexibility of digital tools while preserving the critical role of instructor-led, 

structured classroom interaction—thereby optimizing student engagement, learning outcomes, and knowledge 

retention in medical education. 
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