Faculty of Arts & Sciences

Ph.D Program
English

RESEARCH METHODOLOGY-SYLLABUS
Total Lecture Hours : 60
Credits: 4
Unit-1 Research Methods

Meaning of Research-Objectives of Research-Motivation in Research — Types of Research —
Significance of Research —Research and Scientific Method- Criteria of good Research — Problem
Encountered by Researchers in India — What is Research Problem? Selecting the Problem —
Defining the Problem — Technique involved in Defining the Problem- 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-Research metrics and Indexing.

Unit — Il Research Ethics & IPR

Perspective of Ethics, Personalvs professional ethics: Moral Reasoning — Ethical theories,
Deontological, Utilitarianism —Ethical leadership (integrity and ingenuinity) — framework for
ethical decision making — Michael Macdonald model &Storchmodel, 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-111 Mechanics of Writing

Spacing,indentation and margin — Methodology in Bibliographical entries — names of
persons,common and Latin abbreviations — Use of Acronyms and Alphabetism in the body-
punctuations — Titles of works — Direct and in direct quotations — Ellipsis marks —Significance of
round and square brackets,and underlining Use of (sic) in quotations.
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Unit- IV Format of Empirical Thesis

Experimental and Practical research-Purpose and significance of Empirical thesis —Choosing a
field-Formulation of hypothesis — If experimental,at laboratories — new findings remaining
unknown — If practical,preparing questionnaire on the basis of hypothesis — Collection of data
through on the spot study — Findings by applying statistics — Arriving at a conclusion —
Suggestions and recommendations.Computer applications in language research.

UNIT V: Introduction to Theoretical Perspectives:

Background to Contemporary Literary Theory, Russian Formalism, New Criticism, Feminism,
Structuralism, Marxism, Modernism, Post-Modernism and Post-Colonialism

References:

Nunan, D. (1992) Research Methods in Language Learning. CUP.

Bachman, L.F. (2004) Statistical Analysis for Language Assessment.CUP.

Kothari, C.P. (2009) Research Methodology: Methods and Techniques. New Delhi: New
Age Publications.

Mackay, A & S. M. Gass (2005) Second Language Research Methodology and
Design.Mahwah, N. J : Lawrence Erlbaum.

Sharma, B.A. V, Prasad, D. R. and Satya Narayan, P. (1983) Research Methods in Social
Sciences. New Delhi: Sterling Publications Pvt. Ltd
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Faculty of Arts & Sciences
Ph.D Program
CHEMISTRY

RESEARCH METHODOLOGY -SYLLABUS

Total Lecture Hours : 60
Unit-1 Research Methods Credits: 4
Meaning of Research-Objectives of Research-Motivation in Research — Types of Research —
Significance of Research —Research and Scientific Method- Criteria of good Research — Problem
Encountered by Researchers in India — What is Research Problem? Selecting the Problem —
Defining the Problem — Technique involved in Defining the Problem- 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-Research metrics and Indexing.

Unit - Il 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 — 111 Microscopy and Analytical Instrumentations

Principle,structure and applications of Bright field,Darkfield,Phasecontrast,Fluorescent,Electron
microscopy (TEM & SEM),Confocalmicroscope and Foldscope.Atomic force microscope
(AFM).pH meter-determination of pH,Colorimetry,Spectroscopy techniques - UV -
Visible,Fluorescence,FT -
IR,Atomicabsorption,NMR,Massspectrometry, MALDIToF,IRspectrum,X-ray crystallography.
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Unit — IV Separation Techniques

Centrifugation-preparative and analytical,ultracentrifugation,density gradient
centrifugation.Principles and applications of gel - filtration,lon-
exchange,affinitychromatography;Thin layer and gas chromatography;High pressure liquid
(HPLC) Chromatography,HPTLC,GC-MS,LC-MS.Electrophoresis - Principle,types and
applications — PAGE (proteins),Agarose Gel Electrophoresis (Nucleic acids),Pulse field Gel
Electrophoresis (PFGE), Two dimensional electrophoresis (IEF).

Unit -V Introduction to Computing and Networking

Introduction to computers and computing - hardware,Basic organization of a
computer,CPU,Mainmemory,Secondarystorage,|/O device,Software,System and application
software.

Online search of Chemistry databases,e- journals,search engines for chemistry,chemweb.
References

1. Garg, B.L., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to
Research Methodology, RBSA Publishers.

2. Kothari, C.R., 1990. Research Methodology: Methods and Techniques. New Age

International. 418p.

Arora, P.N. &Malhon, P.K.1996. Biostatistics. Imalaya Publishing House, Mumbai.

Jogdand SN. 2004. Gene Biotechnology Published by Himalaya Publishing

House,Mumbai.

K.Balagurusamy, Fortran for Beginners Tata McGrawhill, New Delhi 1990

K.V.Raman Computer in Chemistry, Tata McGrawhill, New Delhi 1990

K.Balagurusamy C++ Tata McGrawhill, New Delhi 1995

Sanjay Saxena, MS Office XP for Everyone, 1/e Vikas Publishing 2000
Manual of M.S Office Microsoft Inc.
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Faculty of Arts & Sciences
Ph.D Program
Computer Science
RESEARCH METHODOLOGY -SYLLABUS
Total Lecture Hours : 60

Credits: 4

Unit-1 Research Methods

Meaning of Research-Objectives of Research-Motivation in Research — Types of Research —
Significance of Research —Research and Scientific Method- Criteria of good Research — Problem
Encountered by Researchers in India — What is Research Problem? Selecting the Problem -
Defining the Problem — Technique involved in Defining the Problem- 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-Research metrics and Indexing.

Unit — Il 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-111 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 — Yhe 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- 1V Software Engineering

Software Engineering process paradigms — Project management — Process and Project Metrics —
Software estimation — Empirical estimation models — Planning — Risk analysis — Software
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project scheduling.Requirements Analysis and Design:Prototyping — Specification — Analysis
modeling — Software design — Abstraction — Modularity — Software Architecture — Effective
modular design — Cohesion and Coupling — Architecture design and Procedural design — Data
flow oriented design — design patterns.User interface design — Human Computer Interface design
— Interface design — Interface standards.Programming languages and coding — Language classes
— Code documentation — Code effiency — Software configuration Management-real time systems
— Reverse Engineering and Re-engineering — CASE tools — Projects management,tools — analysis
and design tools — Programming tools — integration and testing tools — clean room software
engineering.

Unit- V Analytical Methods (Omit Theorem and Proof)

Introduction — types of correlation — scatter diagram method — correlation graph method —
coefficient of correlation — Spearman’s Rank correlation coefficient — coefficient of concurrent
deviation — correlation coefficient by the method of least square — Error of the coefficient of
correlation — coefficient of determination.

Introduction — graphic methods for studying regression — algebraic method of studying
regression — Regression equation in case of correlation table — standard error of estimate — ratio
of estimate.

References

1. Garg, B.L., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to
Research Methodology, RBSA Publishers.

2. Kothari, C.R., 1990. Research Methodology: Methods and Techniques. New Age
International. 418p.]

3. K.R. Gupta, Statistics — Volume 1, Atlantic Publishers and Distributers, 2014. (Chapters
8 and 9)

4. Roger Pressman. S Software Engineering “ A practitioner Approch 3"EditonMcGraw
Hill, 1997

5. P Fleeger “Software Engineering’ Prentice Hall, 1999

6. Carlo Ghezzi, Mehdi, Jazayari, Dino Mandrioli “Fundamental of Software Engineering’
Prentice Hall of India, 1991.
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Faculty of Arts & Sciences
Ph.D Program
COMMERCE & MANAGEMENT
RESEARCH METHODOLOGY -SYLLABUS
Total Lecture Hours : 60
Credits: 4
Unit-1 Research Methods

Meaning of Research-Objectives of Research-Motivation in Research — Types of Research —
Significance of Research —Research and Scientific Method- Criteria of good Research — Problem
Encountered by Researchers in India — What is Research Problem? Selecting the Problem —
Defining the Problem — Technique involved in Defining the Problem- 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-Research metrics and Indexing.

Unit - Il 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, world intellectual
property rights organization (WIPO)

Unit - 111

Sampling design — Meaning — Concepts — Steps in sampling — Criteria for good sample design —
Types of sample designs — Probability and Non-Probability samples — Sample sixe determination
— Data collection — Data collection: Types of data — Sources — Tools for data collection —
Constructing Questionnaire — Reliability and Validity — Pilot study — Date Pre-Processing :
Coding and Editing data analysis: Exploratory,Descriptive and Inferential Analyses.
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Unit- 1V

Test of significance: Parametric and Non-Parametric tests.Parametric tests —t test,F test and Z
test — Non Parametric tests — U Test, Kruskal Wallis, Sign test — Multivariate Analysis — Factor
analysis,Clusteranalysis,MDS,Discriminate Analysis Correlation and Regression analyses —
Statistical Packages and its Applications — Other Tools of Model Building.

Unit-V

Analysis and Interpretation — Significance — Points to be noted in Analysis and Interpretation —
Report Writing-Layout of the Report — Types of Report — Steps in writing the Report — Foot
note-Bibliography.

References:

1.

~

Garg, B.L., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to
Research Methodology, RBSA Publishers.

Kothari, C.R., 1990. Research Methodology: Methods and Techniques. New Age
International. 418p.

Arora, P.N. &Malhon, P.K.1996. Biostatistics. Imalaya Publishing House, Mumbai.
Ramadass, P. and A. Wilson Aruni 2009. Research and Writing - Across the Disciplines.
MJP Publishers, Chennai — 600 005

William G.Zigmund, “Business Research Methods”, Cengage Learning India Pvt
Ltd,2006.

RaoK.V.Research “Methods for Management and Commerce”,Sterling Publishers,1993.
0O.R.Krishnasamy — Methodology of Research in Social Sciences, Himalaya Publishers.
Young,Pauline V. Scientific Social Surveys in
Research,PrenticeHall,EnglewoodCliffs,NF.
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LT MWFF QB pemmas6T (Research Methodology)
&606V DM MID mledlwiev

S100LD
(6{0) Course Outcome (CO) Statement
Code
co1 LT MLERWIN6T auemTwenm, CBM&HELD IDMHMID I IDFHISH 6T 66T &5 6V.

CO2 & ([H H MDD UWIITET L UIITET[HEHCHMM SH6oTemLN& 6T LOMMILD
QM enmaHemeT alleliflg s 6v.

Co3 U165 & T60T &([HSICHITEN6T 2_(HeUTHDR), CHMTEHHHMS GG 6rflalms

UG T U ME & 6V.

CO4 <L 60T (PEFW F1&560H06T SJ6MLLITETLD &6voT(h), HI6) &6l

(LDEOTEDIBU & & 6V.

CO5 U161 QUITHem T &16LedWLDTEHeD Q& erflalmsab 6uenssLIL(H & 56V.

VG 1 : Syeld Syl QUITIHEHLD

U6 MIUNSD - WIMUEF QuUTIeT oMl - L UIEUTETIEEHE G
G G&ET - QU6 HETLD - HIHSHICHTET - U6 FlEH 856056 - L UL QIUITH6T LMl
QEHTGLILemT WD G ILTGHILD.
VG 2 : Sy LGLIL LD QSMGLILLD - &6IT 4,6 (LN 6D M & 6T

ST FnmigeT (Primary Sources). gieneur Blemevd damiger (Secondary
Sources) @eaumemms QFTGHHSNID LUGSSMID LvCaIm QSTGSGLIL (LNenMEET -
Grrsmerey allermsaM&SH (Questionaire). wr@leser (Samples) waedwemeu
UMl eflengad. &Hem Ule)] eUeNGHEET D&H6ET @60, LTl (M pule] &Her
WU160|5HGS CHMAUWITET QUTIHLSGET - &HeT ulaley FHUBCTT H&HH&E6T -
SHeMHGSMILIL|&H6T 26T @ WIsVILD &6 hUle|lh GBI mevorev, lleur T B1F6L BITeL Q&6
A5 AHWeaimmler allensiamln CHISHTeoTed6T lM&SHET 2 MMl GHTEHESH -2 MHm
GBITE G CeUMleT 2 emIGLNEMMEBET TGS, LIL QST Len&LUILL LD, HemFLiLL LD,
BITLT @6ilILZ6]. eeallulb. SHIGUTIHETEHET @)6m600TWD @) &LD&H6T LG WeuMemmLI
LweT (&S SILD (L6 &H6IT.
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VG 3 -2 LI6Y 3|V (LD MM & 6T

316 QBN M &6l el s a6 - laTeneiuilwev wemm (Logical Method)>
simlafwev wemm (Scientific Method), siemwliy wenm (Systems Method) augeurrmmi
wenm (Historical Method)> eeaiQeaumm siemm <jemalled QUMTBHEBSHCHDL 36|
QBM(LLEMMENUI (60D S 6.
VS 4 : 3LWGCAULLY.60T 2 (H6UME&LD

A UIGRIL ML 2 (heUMEGLD LIValemnd BlemeusaT, InmHf] euempge| QuUmmlwmerTy
M ETHefeT HMHESHMH SHIHMTUWTL. LIHF euemFemel LMILITTene
QFWISN H(HHH6V QFNMDUTEHHN - UICAIL 6T el LUGH&6T @uiev
Ny &MmeEss &MU, SI9eEGMILILGET, L Lelememr. allenéhall  LILMIGET.
LN edrenflemevor LIL] (&6 w6t - 9L UIGaIL 1960T &L LemWLIL|LD Lim&C&HTHMLOLD.
VS 5 : el w6L (WemM S 6T

AMuTITUES aflarssd - Mlalwey (Wemm - QFUIWENM - HHES (PN -
SlemOLIL] (Lemm - eUFeTMMILIEY (Wenm - Seoflblemev Ll wenm - LieTerfl alleur
wenm - 2 alellwey - jemliwey - Gmulwe - Qg mev LIy elluley - @evsHe W
alend Blamewulwey s giaellulcy - Belfarggialn - IMTFHAWLD - GLIeoTesol WD -

F5605H WD (LNGH6VITET HMEMTEL 3L U16 LI GLIMTE G 56T,

LITFem6U BIT6L & 61T

1. spuielwey MWsD , SLOLD6TITEOTEY, 6TLD.6TEN . @)6VE & LD60T60N, Ql&F6VEVLILIT
LUSLILISLD, LDSI6nT.

2. QTMUESR QBMIEMMEET , LTSLT QUTMHCSHIT , BHH em6vor LIS LILISLN 6 & 60T6n 60T
3. W U16| QBMI(NEMHMEET , &. LIEHFMHIGHLIN, |60TeoTd LIS IS HEHEFTaLl.

4. gyuiellwey QBMIGHET , &.G6l. LUMV&LIFIeolwb, HNeugnsm LlerflGseaqe6iren
GLOLIGSHTE00TLD

5. sldlwey sule), sullpeoreootey, USIILGS Sleom, WEHMISHEG STOITRr
LIL&H60I6VE HLP&LD, LDGIENT.

6. &M llellel Flev SBULIGIMBIGET , FFevalF CausmCosMTUMey, & W.Frnamdl
QeaumMIGeusv LNJ& LD, LDZEIeMT , 1976

7.90U16085 ST TSN (Wenm, (WNSHSIF600T(LNGEH6T, GoUMmISGLJITIN6T, (NSHSIL
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LS IS LDSIEDT.
8. gpulelluley GaMLLUMBHID Q&FWeVLNEMEEHLD, 8 G600TE 60T, 6TeN. 6T60T. LIGWIMeTIT L|&

Fieafen, C\&60Tem60T.
9. &H6IT QU6 (LLEOMSHET, B TSI, LIMTeM6T W MIGSHTL60IL .
10. @QeVEHW WITUFR WeHMmSHET - LOGLT (NSSIEFFEoTINSGD LTHLT &

GeUMmIGHL_[JITLO6OT
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