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Introduction

An insightful and highly interactive expert session on “Research and Methodology” was
conducted by Dr. Manish Rana, aimed at guiding students in approaching research in a structured
and impactful manner. The session covered the journey from identifying a research idea to the
final documentation and presentation. Enriched with practical tips, real-world examples, and
step-by-step guidance, the talk proved invaluable for students pursuing academic excellence,
higher studies, and innovation-driven careers.

Opening Insights: Discovery, Innovation, Research, and Automation
Dr. Rana began by delineating the differences among four frequently misunderstood concepts:

e Discovery: Finding something entirely new and previously unknown (e.g., a new planet or
microbe).

e Innovation: Enhancing existing ideas or systems creatively to improve efficiency or
performance (e.g., better EV batteries).

e Research: A systematic study aimed at knowledge expansion and proposing new ideas or
improvements.

e Automation: Applying research outcomes to reduce manual effort, errors, and enhance
efficiency.

Understanding these distinctions, he emphasized, helps students frame their work appropriately
and set achievable goals.
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The Research Mindset

Dr. Rana highlighted that research is more than a mechanical task—it is a form of problem-solving
driven by:

e Curiosity
e Critical Thinking

o Persistence

Students were encouraged to continuously ask:

e How did this begin? — Understand the origin of the topic.
o Where is it now? — Assess the current state and limitations.

e How can it be improved? — Find opportunities for impactful contribution.

Foundation Steps: Literature Survey & Comparative Study

The initial step in any research process is a Literature Survey, involving extensive reading of
relevant papers, books, and reliable digital sources.

This is followed by a Comparative Study, where findings are summarized and contrasted — often
through tables or charts — to highlight gaps in existing research.

This stage, Dr. Rana noted, is critical for accurate gap identification, a foundation for strong
research.

From Gap Ildentification to Problem Statement

Once a research gap is identified, it must be translated into a clear Problem Statement.
Dr. Rana advised students, especially at the undergraduate level, to ensure the problems they
choose are:

e Relevant

e Feasible within their available resources and timeframe
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Idea Formation and Use of Tools

With a problem statement in hand, the next steps include:

e Using Al tools to generate a unique and compelling research title
e Selecting appropriate technologies and methodologies aligned with the problem

e Identifying a base paper — a similar existing work — to guide structure and approach

Structuring the Research Paper
Dr. Rana shared a comprehensive format for writing a quality research paper:

1. Abstract — A concise summary (150-200 words) covering purpose, method, results, and
significance.

2. Introduction — Background and objectives of the research.

3. Research Background — Review of existing literature and studies.

4. Comparative Study — Tables or charts comparing previous work to identify gaps.
5. Gap Identification — Clear statement of the problem being addressed.

6. Methodology & Technology Used — Tools, techniques, and processes applied.
7. Results and Discussion — Findings with supporting data and analysis.

8. Future Scope — How the research can be expanded or applied further.

9. Conclusion — Summary of outcomes and significance.

10. References / Citations — Accurate listing of all referenced work.
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Beyond Research Papers: Patents and Impact

The session also introduced students to patent filing — emphasizing the importance of protecting
novel ideas before public presentation.

Dr. Rana encouraged long-term thinking: assessing how research can be scaled, applied in
real-world contexts, or used as a stepping stone for future innovation.

Session Dynamics

The talk was not just a lecture—it was a vibrant, interactive exchange. Students actively
participated, asked questions, and connected the discussion with their academic projects.

Dr. Rana’s relatable examples — from classroom scenarios to industry applications — made
complex topics accessible and engaging.

Conclusion

The expert session by Dr. Manish Rana was a transformative experience for all attendees. It
served as a roadmap from curiosity to contribution, covering every major milestone in the
research journey.

With strong emphasis on structured thinking, teamwork, responsible use of Al, and long-term
impact, students walked away empowered to pursue meaningful and methodical research.
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