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INTRODUCTION TO RESEARCH METHODOLOGY 
 
For master and PhD students of the Faculty of Mechanical 
Engineering, Universiti Teknologi Malaysia, the Research 
Methodology course is one of the compulsory courses that must 
be taken. Students who fail this course are not allowed to make a 
mini viva presentation. This will affect their graduation time. 
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In essence, for a Mechanical Engineering postgraduate student, 
research methodology is not just about conducting research 
effectively; it's about being equipped with the tools to innovate, 
solve complex problems, and contribute meaningfully to the field 
and society. 
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For a Mechanical Engineering postgraduate student, learning 
research methodology is particularly important for several reasons: 
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Advancing Technological Innovation:  
 
Mechanical engineering is a field that thrives on innovation and 
the development of new technologies.  
 
Research methodology equips students with the skills to 
systematically investigate and develop new engineering solutions, 
which is vital for technological advancement. 
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Engineering Problem Solving:  
 
Mechanical engineering often involves complex problem-solving.  
 
Research methodology provides the tools for identifying, 
analyzing, and solving these problems in a structured and 
effective way, ensuring solutions are based on solid evidence and 
thorough analysis. 
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Design and Testing of Systems:  
 
Mechanical engineers often engage in the design, development, 
and testing of mechanical systems.  
 
Understanding research methods allows them to design 
experiments, collect data, and analyze results effectively, ensuring 
the systems they develop are reliable, efficient, and meet necessary 
specifications. 
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Interdisciplinary Collaboration:  
 
Mechanical engineering projects often involve interdisciplinary 
collaboration.  
 
Knowledge of research methodology helps in understanding and 
integrating research findings from various fields, which is 
essential for working effectively in multidisciplinary teams. 
 
 
 
 
  



DR. SYAHRULLAIL SAMION 

 

 

Quality Control and Validation:  
 
In mechanical engineering, it is crucial to validate designs and 
processes to ensure quality and safety.  
 
Research methodology teaches how to rigorously test and validate 
engineering solutions, ensuring they meet industry standards and 
regulatory requirements. 
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Data Analysis and Interpretation:  
 
Modern mechanical engineering relies heavily on data, including 
simulation and modeling.  
 
Research methodology skills are essential for analyzing this data 
correctly and drawing meaningful conclusions from it. 
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Preparing for Academic and Industry Careers:  
 
Whether pursuing an academic career or working in the industry, 
mechanical engineers need to be adept in research to develop new 
knowledge, contribute to scholarly discussions, and innovate in 
their field. 
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Publication and Communication Skills:  
 
For those in academia or involved in research and development, 
the ability to publish findings in scientific journals or present them 
at conferences is key.  
 
Research methodology includes training in how to effectively 
communicate research results, a vital skill for any researcher. 
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Ethical and Sustainable Engineering Practices:  
 
Understanding research ethics is crucial in ensuring that 
engineering practices are sustainable and ethical.  
 
This includes considerations of environmental impact, 
sustainability, and the social implications of engineering projects. 
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Adapting to Rapid Technological Changes:  
 
The field of mechanical engineering is rapidly evolving with 
advancements in areas like robotics, AI, and materials science.  
 
A solid understanding of research methodology helps engineers 
to stay abreast of these changes and adapt their knowledge and 
skills accordingly. 
  



DR. SYAHRULLAIL SAMION 

 

 

 


