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Unit 1: Introduction 

Meaning of Research. Objectives of Research. Motivation in Research. Types of Research. 

Research Approaches. Significance of Research. Research Methods versus Methodology. 

Research and Scientific Method. Importance of Knowing How Research is Done. Research 

Process. Criteria of Good Research, Problems Encountered by Researchers in India.  

 

Unit 2: Defining the Research Problem 

What is a Research Problem? Selecting the Problem. Necessity of Defining the Problem. 

Technique Involved in Defining a Problem. An Illustration.  

 

Unit 3: Research Design 

Meaning of Research Design. Need for Research Design. Features of a Good Design. 

Important Concepts Relating to Research Design. Different Research Designs. Basic 

Principles of Experimental Designs.  

Unit 4: Publishing a Scientific Paper 

Publication & Peer Review: Deciding to Publish, Submitting Your Paper After Submission, 

Overview of Peer Review, Purpose of Peer Review How It Works The Role of Editor 

Limitations and Issues. Writing a Scientific Manuscript: The Scientific: The Abstract, 

Introduction, The Methods & Materials Section, The Results Section The Discussion Section 

Figures, Tables, Equations, and References, Writing a Literature Review 

 

Unit 5: Interpretation and Report Writing 

Meaning of Interpretation, Why Interpretation? Technique of Interpretation: Precaution in 

Interpretation Significance of Report Writing. Different Steps in Writing Report. Layout of 

the Research Report. Types of Reports. Oral Presentation. Mechanics of Writing a Research 

Report. Precautions for Writing Research Reports. Conclusions. 
 

Unit 6: MATLAB 

Matrix algebra, Data analysis, data interpolation, Polynomials, cubic splines, Fourier 

analysis, optimization, Integration and differentiation, Differential equations, Two 

dimensional graphics, three dimensional graphics, using color and light, images movies and 

sounds, printing and exporting graphics, handling graphics, graphical user interface(GUI). 

 

Unit 7: Lab VIEW 

Visual instruments. Graphical environment. Building front panel. Building a block diagram. 

Math Script, Grouping data: Array & Cluster. Debugging and Profiling, VIs.   
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Unit 8: Instruments 

Working principle and types of measurements from SEM, TEM, AFM, EDAX, HRTEM, and 

XRD. Block diagram, working principle and types of measurements from Digital  

Storage Oscilloscope, Spectrum analyzer, Logic Analyzer, Vector Network Analyzer. 
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