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Pre-PhD COURSE WORK 
RESEARCH METHODOLOGY IN ENGINEERING 

Unit 1: PHILOSOPHY AND ETHICS 
Introduction to philosophy: nature and scope, concept, branches. Ethics: Definition, moral philosophy, nature of moral judgments and reactions. Ethics with respect to science and research. Intellectual honesty and research integrity. Scientificmisconducts: Falsification, Fabrication, and Plagiarism (FFP). Redundant publication duplicate and overlapping publications, salami slicing. Selective reporting and misrepresentation of data. 

Unit2 ERRORS IN MEASUREMENTS 
Types of Errors, Mean Deviation, Standard Deviation and Probable Errors, Propagation of Errorswith Summation, Difference, Product and Quotient. Curve fitting, Method of least square fit, least square fit (straight line) to linear equations and equation reducible to linear equations. Least square fit (parabola) to quadratic equations and equations reducible to quadratic equations.
Unit 3: DATA PROCESSING & ANALYSISS 
Literature Survey, Defining the equation and formulating hypothesis/hypotheses. Collection of research data, tabulating and cataloging, Sampling and methods of data analysis. Laboratory Safety Measures, Maintenance of equipment's and proper storage and disposal of materials.

Unit 4: SCIENTIFIC PRESENTATION AND WRITING SKILLS 
Survey of literature and presentation of data, one seminar paper-preparation in PowerPoint (which include texts, graphs, pictures, tables, references etc.)-Oral in PowerPoint/poster, development of communication skills in presentation of scientific seminars- eye to eye contact, facing the audience, question & answer sessions etc. 
Steps to better writing, flow method, organization of material and style, drawing figures, graphs, tables, footnotes, references etc in research paper. 

Unit 5: PUBLICATION ETHICS. 
1. Publication ethics: definition, introduction and importance.2. Best practice/standards setting initiatives and guidelines: COPE, WAME, etc. 3. Conflicts of interests 4. Publications misconduct: definition, concept, problems that lead to unethical behavior and vice versa, types 5. 
Violation of publication ethics, authorship and contributorship ship 6. Identification of 
publication misconduct complaints and appeals 7. Predatory publishers and journals. 
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