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What is research?

Research is a systematic and rigorous process of inquiry designed to generate 
new knowledge and validate existing understanding, with the ultimate goal of 
advancing society and improving the world. 

Basic research – Aims to uncover knowledge that exists in nature but has yet 
to be discovered or understood.

Applied Research – Seeks practical solutions, based on the fundamental 
knowledge, to real-world problems. 



Why is research important?

Why does an 
apple drop?

Gravitation

Newton’s Laws 
(Force-movement)

Vehicles

Can we make the 
vehicle stronger?

Material engineering
Manufacturing

Can we make the 
vehicle faster?

Can we find/develop stronger 
materials with lower price?

Can we fabricate products 
more efficient with low failure 
rate and lower cost?

Mechanical design
Energy

Fuel energy Electric 
battery

Will we have another revolution, 
like nuclear energy?

Can we make the 
vehicle safter and 
easier to drive?

Computational version
Electrical engineering

What would be the next 
generation of human-vehicle 
interactions?

Do we have another requirements, 
Based on our current knowledge?
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Why is research important?

Why does 
cancer occur?

Why does genetic 
mutation occur? 

Gene mutations
Uncontrollable cell 
division, repair, and 

death. How to validate?

Chemotherapy
Mechanisms at 
molecular level

Tumor 
microenvironment

Radiotherapy

Immunotherapy

Genetic therapy

Experimental models

Tissue culture dish
Organoids
Organ-on-the-chip
3D bioprinted models

Animal studiesClinical trial
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Why is research important?
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How to conduct research?

Ask the question (research issue)

• This question is significant
• This question is specific
• This question is based on strong knowledge
• This question is asked because of deep interest
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How to conduct research?

Talk to your mentors and colleagues

• Get suggestions regarding the question
• Get suggestions on how to answer that question
• Identify the hypothesis
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How to conduct research?

Start to read

• Collect information from literature
• Identify possible way to answer the question
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How to conduct research?

Conduct experiments

• Finalize the experimental design
• Get training before start
• Conduct the experiment following the design step by step
• Ensure proper experimental documentation
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How to conduct research?

Data analysis

• Explain the data
• Repeat as needed
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How to conduct research?

Summarize your research

• Prepare a report summarizing your research and results
• If your findings are significant, consider submitting your work for publication
• If your work demonstrates novelty and potential for application, explore the possibility of filing a patent
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Tips for great research
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• Always put safety at the first place

• Be passionate, be ambitious, and don’t be afraid to ask questions

• Build collaborations

• Keep reading and learning

• Make a good time management

• Take breaks

• Be a good lab member

• Be professional, do not make up data and findings

• Enjoy the journey



How to make a poster?
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How to make a poster?
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How to make a poster?



17

How to make a poster?

• Software

o PowerPoint, Adobe Illustrator, InDesign, Canvas, Publish-It, Corel Draw, LaTeX, etc.

o Library requires pdf file for plotting

• Size

o Typically 3 feet x 4 feet, or 3 feet x 2 feet

o Landscape orientation

o Library plotter has 42” width
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How to make a poster?

• Title (84-96 pt)

o Summarize the overall content of your work

o Capture attentions from audience

• Authors (30-56 pt)

• Text (24-32 pt)

• References, acknowledgements, captions (18-24 pt)
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How to make a poster?

• Text (Introduction, methods, results, discussion, conclusions)

o Make it condense, clear, and precise

o Guide the reader

o Use more visuals (figures/graphs/pictures) than words

o Use high quality graphics

o Enhance engagement
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• Prepare a spiel

o In 2 to 3 sentences, tell me about your research

• Prepare some questions for engagement

• Dress the part

• Meet your neighbors

• Remain attentive

Present your poster



Questions?
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