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INCLUSTION OF RESEARCH ETHICS

An Ethics Committee (EC) is an independent body composed of members with

expertise in both scientific and non-scientific arenas which functions to ensure the protection

of human rights and the well-being of research subjects based on six basic principles of

autonomy, justice, beneficence, non-maleficence, confidentiality, and honesty. In our College,

we integrate ethics education into the curriculum, including courses or modules specifically

focused on research ethics. Topics on paper publication, articles writing, thesis writing etc.,

have been included in PG level.

Research progtmrmes oflered by all the research departments of Nallamuthu Gounder

Mahalingam College adhere to the Bharathiar university syllabus. As per the UGC guidelines,

instirutionalized mechanism of research established to prevent dishonest or intentional

plagiarism. The university has URKUND software that identifies the originality in research

work. It is mandatory for any researcher of the college to go for a plagiarism check before the

submission of the thesis. The College also provides licensed 'plagiarism checker X' tool for

post-graduate students, research scholars and faculty members to carry out their research work

ethically
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UNIT-I 

PAPER I: RESEARCH METHODOLOGY 

Economic Research: Significance of Economic Research – Types of Research – 

Formation of Research Problem –Formulation of Hypothesis – Sources of Data – 
Methods of Data Collection – Sampling design: Random and Non-random. 

 
UNIT-II 

Data analysis: Measuring of central Tendency and Dispersion –  Tests of Hypothesis – 

Types of Errors – Parametric and Non-Parametric test: „t‟ Test – „z‟ Test – „F‟ Test and 
ANOVA – Chi-square Test 

 
UNIT-III 

Correlation: Meaning – Types of Correlation: Simple, Partial and Multiple Correlation – 
Regression: Meaning – Linear Regression – Difference between Correlation and 
Regression. 

 
UNIT-IV 
Index Numbers: Their concept as Weighted Averages –Problems in the Construction of 
Index Numbers – Chain Index – Cost of Living Index Number (different formulae) - 

Wholesale Price Index and Cost of Living Index in India – Uses of Index Numbers. 

 
Time Series Analysis: Meaning – Components of Time series – Measurement of Trend: 

Method of Least Square – Measurement of    Seasonal Variation: Ratio – to Moving 

Average Method. 
 

 

UNIT-V -Research paper writing – content-structure-types – ranking 

Thesis and Report Writing – Different stages in writing Report – Layout of the Research 

Report – Types – Precautions in writing Research Reports – Foot notes – Bibliography. 
 
 

(Note: Question Pattern: Theoretical aspects 70% and Problem 30%. In either 

or question pattern, questions 2(b), 3(b) and 4(b) may be problem solving) 
 

 

References 
 1. C.R.Kothari – Research Methodology, methods and Techniques – Willy Eastern 

 Ltd., 1988. 

2. A.Koutsoyiannis – Theory of Econometrics – An Introductory Exposion of 

 Econometrics Methods - Macmillan Ltd., 1987. 

3. M.Cohen and E.Nagal – An Introduction to logic and Scientific method, New 

 York 1962 

4. William J Goode & Paul K Hatt – Methods in Social Research, 1972 

5. Pauling V.Young – Scientific Social Survey‟s and Research, Prentice Hall – 

 
 

   (Dorsey Press), New York. 
6. 6.Wonnacott and Wonnacott – Econometrics 
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PAPER I- RESEARCH METHODOLOGY 

Unit I 

Research- meaning and objectives –problem identification and design- planning and 

execution . Sampling Methods: Probability sampling, random sampling, systematic sampling, 

stratified sampling, cluster sampling and multistage sampling. Non-probability sampling: 

convenience sampling, judgement sampling, quota sampling. Types of data- primary and 

secondary data. Research funding agencies- national and international.   

 

Unit II 

Scientific documentation: Methods of literature collection. Preparation of scientific 

documents, general articles, research papers, review articles, editing of research papers, 

methods of citation, collection of literatures - web based methods. Thesis writing – 

components of thesis and bibliography. Presentation techniques, effective communication 

skills- Intellectual Property Rights – Patenting. 

 

Unit III 

Principle and application of: pH meter, conductivity meter, nephelometer, centrifuge, ion 

selective electrode, flame photometry, total organic carbon analyser. Spectroscopy- UV-VIS-

NIR spectroscopy, AAS, ICP-MS, air sampler, automated weather station, noise meter, lux 

meter, anemometer.   

 

Unit IV:  

Principle and application of: FTIR, Scintillation counter, HPLC, GC-MS, LC-MS, NMR, 

SEM and TEM. Molecular techniques- PCR, Electrophoresis – agarose and SDS –PAGE, 

Fluorescent microscopy.     

 

Unit V 

Applications of Computer in Environmental Science and Management – Data Analysis using 

packages (SPSS and R).Test of significance –Analysis of variance – one way ANOVA- two 

way ANOVA, Descriptive statistics, Multivariate Analysis, Correlation, Regression, Cluster 

analysis, Factor Analysis -PCA, Graph Plotting, Computational databases and environmental 

management. 

 

REFERENCES 

1. Statistics for Environmental Science and Management, Second Edition.Bryan F.J. 

Manly. 2008. CRC Press. 

2. Research Methodology. Sameer S. Phanse. 2016. Oxford University Press 

3. Statistical Methods. Gupta S.P.2014. Sultan Chand & Sons. 

4. An Introduction to Statistical Analysis in Research: With Applications in the 

Biological and Life Sciences. Kathleen F. Weaver, Vanessa Morales, Sarah L. 

Dunn,Kanya Godde,Pablo F. Weaver. 2017. John Wiley & Sons. 

5. Principles and Techniques of Biochemistry and Molecular Biology. Keith Wilson and 

John Walker. 7th Edition. 2010. Cambridge University Press. 

6. Biophysical Chemistry. Upadhyay, Upadhyay and Nath. (2010).Himalaya Publishing 

House . 

7. Laboratory Experiments in Microbiology. Case, C.L. and Johnson, T.R. (1984). The 

Benjamin / Cummings Publishing Co., London. 

8. Environmental Instrumentation. Fritschen, L.J and Gay, L.W (1979). Springer-Verlag, 

New York. 



M.Phil, /Ph.D. Microbiology (2018-19 onwards)                                                                     Page 2 of 11 

 

Paper – I: RESEARCH METHODOLGY 

Unit-I Introduction to Research Methodology 

 What is Research? Basic and applied research, Essential steps in research, Defining the 

research problem, Research/ Experimental design, Literature collection, Literature collection, 

Literature citation, Research report: components, Format of thesis and dissertation, Manuscript 

/Research article, Review monographs, Bibliography and Reference, Significance of research-

Software for manuscript draft. 

 

Unit-II  Bio-statistical Methods 

 Measures of central tendency and dispersal; probability distributions (Binomial, Poisson 

and normal); sampling distribution; difference between parametric and non-parametric statistics; 

confidence interval; errors; levels of significance; regression and correlation; t-test; analysis of 

variance; X
2 

 test; basic introduction to Muetrovariate statistics, etc., 

 

Unit-III Applied Bio-statistics 

 R Language and its simple applications – Computation of Probabilities and cumulative 

Probabilities using Binomial and Poisson models. Evaluation area and ordinate under normal 

distribution using R Software, SPSS. 

 

Unit-IV  Research Ethics & IPR 

Perspective of Ethics, Personal vs professional ethics: Moral Reasoning – Ethical  

theories,Deontological, Utilitarianism – Ethical leadership (integrity and ingenuinity) -  

framework for ethical decision making- Michael Macdonald model & Storch model, Plagiarism 

software 

Introduction to intellectual property and intellectual property rights Types, patents, copy 

rights, trade marks, design rights, geographical indications – importance of IPR – patentable and 

non patentables – patenting life – legal protection of biotechnological inventions – world 

intellectual property rights organization (WIPO)  

 

Unit-V  Biosafety guidelines 

 Introduction to biosafety Biosafety issues in biotechnology – risk assessment 

and risk management – safety protocols: risk groups – biosafety levels – biosafety guidelines and 

regulations (National and International) – operation of biosafety guidelines and regulations – 

types of biosafety containment; Depository  regulation- National & International centers; 

Biological databases. 

References: 

 C.R. Kothari, IInd edition (2004) Research methodology, Methods and techniques, New 

Age Internation (P) Ltd, Publishers, New Delhi.  

 Jenod H. Zar (1999) Biostatistical analysis by, Prentice Hall International, Inc. Press, 

London. 
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PAPER I - RESEARCH METHODOLOGY 
 

UNIT – I RESEARCH METHODS  

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 –Problem Encountered by Researchers in India- What is Research 

Problem? Selecting the Problem- Necessity of Defining the Problem- Technique involved in 

Defining the Problem- Meaning of Research Design- Need for Research Design- Features of a 

Good Design- Important Concepts Relating to Research Design- Different research design- Basic 

principles of Experimental Designs- 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.  

 

UNIT – II ALGORITHMS AND ANALYSIS 

Elementary data Structures, Greedy method: Knapsack problem-job sequencing with deadlines-

Optimal merge patterns, Dynamic Programming: Multistage graphs-Optimal binary search trees- 

0/1 knapsack- Reliability design- The traveling salesperson problem- Flow shop scheduling, 

Basics search and traversal techniques: The techniques Code Optimization- Biconnected 

components and depth- first search. Backtracking: The 8 – Queer s problem- Sum of subsets –

Hamiltonian cycles-Knapsack Problem.  

 

UNIT – III COMPILER DESIGN  

Introduction to compiling- The Phases of a Compiler- Lexical Analysis- The role of the lexical 

analyser-Specification &Recognition of tokens- Finite Automata-Conversion of Regular 

Expression to NFA – Syntax Analysis- The Role of the Parser-Context Free Grammar- Top- 

Down Parsing: Predictive Parser- Bottom- Up Parsing: SLR Parser Syntax- Directed Translation- 

Type Checking- Specification of a simple type checker -Type Conversion- An algorithm for 

Unification- Symbol tables- Intermediate Code Generation-Code Generation- Issues in the design 

of code generator- Basic Blocks and Flow Graphs- Code Optimization- The Principal sources of 

optimization-optimization of basic blocks.  

 

UNIT – IV OBJECT ORIENTED ANALYSIS, DESIGN AND DEVELOPMENT  

Object Oriented Design Fundamentals: The Object Model - Classes and Objects - Complexity - 

Classification - Notation - Process - Pragmatics – binary and entity relationship - object types - 

object state - OOSD life cycle. Object Oriented Analysis: Overview of object analysis - 

Shatter/Mellor, Coad/Yourdon, Rumbaugh, Booch - UML – Use case model– Conceptual model - 

behavior - class - analysis patterns - overview - diagrams - aggregation. Object Oriented Design 

Methods: UML - diagrams - collaboration - sequence - class - design patterns and frameworks - 

comparison with other design methods. Managing Object Oriented Development: Managing 

analysis and design - Evaluation testing - coding - Maintenance - Metrics. Object Oriented 

Development: Design of Foundation class libraries - Object Oriented Databases - Client/Server 

Computing - Middleware.  
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BHARATHIAR UNIVERSITY, COIMBATORE 641 046 

 

M.Phil – Part-I: Paper I  

 Research Methodology 

 

UNIT – I  

Research Problem - Research problem Identification - Review of Literature - Research process - 

Research design –Experimental and non experimental designs- Exploratory – Diagnostic.   

 

UNIT – II  

Sampling - Population –Census - Sample – Types – Probability – Non Probability sampling – 

Sampling size – Sampling process – Hypothesis and its formulation. 

 

UNIT- III  

Data Collection Tools -Case studies - Interview – Questionnaire -Schedule - observation- Scaling 

techniques – Scale Construction – Rating scales. 

 

UNIT – IV  

Hypothesis testing – Parametric and non parametric tests - Coding – Editing – Tabulation – 

Analysis – Interpretation. 

 

UNIT V  

Report Writing - Layout– Contents of Report-Style of the report - Steps in Report writing – 

Forms of Reports. 

 

Reference 

 

1. B. Somekh & C. Lewin, (2005), Research methods in the social sciences, Vistaar Publications, 

New Delhi 

 

2. S. N. Hesse – Biber, (2007), Handbook of Feminist Research, Sage Publications, London 

 

 3. Crotty, M. (1998), The Foundation of Social Research: Meaning and Perspective in the 

Research Process, Sage Publications, London 

 

4. Blaikie, N. (2000), Beginning Social Research, Polity Press, Cambridge 

 

5. V. Desai & R. B. Potter, (2006), Doing Development Research, Sage Publications, New Delhi. 
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