Department of Electrical Engineering

Islamic University of Science and Technology, Awantipora

No. DoEE/SoET/2021/ Y4 7 Fil No.: 2128 Dated: 13 Degember, 2021

Head, Department of Computer Science
Islamic University of Science & Technology

Subject: Approved syllabus of Research Methodology for Ph.D programme of
Batch 2020.

Sir,
With reference to your communication made vide no. IUST/DOCS/DRC/syllabus/299,

dated: 07/12/2021, regarding the subject cited above, kindly find enclosed herewith the
same, for your information and necessary action at your end.

N
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Dr Mubashar Yaqoob Z _ar\

Research Coordinator, SOE&T, IUST

No. of enclosures: 12 (twelve)
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islamic University of Science and Technology
Awantipora, Kashmir

Office of the Dean, School of Engineering and Technology (SoET)

Circular regarding mandatory courses for research scholars granted admission in PhD in the
various departments of SoET, IUST

It was resolved by consensus in 2 meeling attended by all Heads of SeET that research scholars granted
sdmission in PhD in the various departmants of the Sot1. IUST in the year 2020 would have to complete
two courses covering the content of Research methadology and Research ethics. Thase courses can be
covered in two semesters.

The course content for the course on Research methadology was framed by consensus, and the course
content for the course on Research ethics would be followed according to the UGC directive for the same.
Further, it was also resolved that the two courses would be jointly taught by the departments within SotT,
and the responsibilities for teaching the content were distributed. However, there would be one coordinating
department responsible for registration, time table. ciasses, examination, evaluation etc, for each course
The details of the courses and the teac hing and coordinating departments are given below:

it —— -

Course Name Coordinating  department  for | Teaching departments. for Spring
Spring 2020 .2020

SET801F: Research and | Computer Science and | CSE, ECE, CL FT

Pubhication ethics Engineering (CSE)

SET802F: Research | Computer Science (CS) CS. EE. ME, T, Dept. of English

Methadology for Engineenng and _ language and |iterature

Technology

A\ part of both courses (SETBO1F and SET802F) would be taught by Dean SoFT and Dean Research.
respectively.
The syliabi for the courses and ihe content distribulion details (for spring 202G

departments is attached.

amongst e leacihung

Copy to:
1 Honourahle Vice Chancellor, IUST for kind information

2. Dean Academic Affairg, TUST for kind information

3 Controlier e;zamination, IUST for kind information

4. All Heads/Incharge Heads FCE, FE, CSI, MELCE, F1, CS for information and further necessary
action

5 Directorate of Information Technology and support services (DITSS), for ner;essary action as
regards registration of the students for the said courses
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Unit-1 (12 hours) Science and Seientific rescarch: Knowledge and the epistemology of knowledgc.

deductive and inductive inference. A briel history of scientific ideas, imporiant thinkers, scientists aind
scientific advancements, Principles of effective rescarch, aspects of research - self development and the
creative process. the problem-solver and the problem-ereatar: Finding and solving research problems,
[iterarure survey, developing a rescarch plan, research proposals.

Unit-IT (12 hours): Computational thinking and statistical analysis: Measures of central
tendency. Data and its nature. data representation. curve plotting using MS-Excel and Origin.
Hypothesis testing concept of'p-value. Student™s t-test and F-test. ANOVA(one wav and two way).
wanstormation of data. Tests ol significance. non-parametric tests. simple. partial and multiple
correlations. Basic principles of Statistical Computation using various softwares: design of
experiments and analysis of results using various softwares (MATLAB. ORIGIN. SPSS. Desian
Lxperl. ete)

Unit-IIT (10 hours): Scientific Writing: The rescarch report, Steps in writing a report, Lavout of the
research report, Writing references and bibliographv. Presentations: Imporance of effective
presentacion, Planning a good presentation. Scientific Papers: How 1o write good papers, maodels of the
paper writing process, identifying ideas and telling the story, The benefics of targeting good journals,

Peer review, How to respond to reviewer com Ments, 1'<-rvicwing a paper.

Unit-IV (10 hours): Technical and Scientific documentation using Latex: What is LATEX?, A
short history of TEX, Main auwractions of LATEX: Automatic Styling according to Journal
requirements, Cross references, Writing Complex Maths. The LATEX document, Typical Inpur Files,
Post-processed look, The LEdit/Formar/Preview Process, I{mbedding Reterences in the Document,
Bibliography management using BIBTEX, Presentations using Beamer, Introduction to Overleaf,

Hands-on sessions on TATEX.

Unit-V (16 hours): Modclling, Simulation and Data analysis using software tools. Introduction,

Variable tvpes, arrays and matrices, multidimensional arravs, subarrays. operations. functions, u.uin:_:
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operators, it . clse, switch — case, Loops- While and For loaps, nested loops. User defined
funcrions.  Additional Data and Plot 'l'\!})f:.s: Complex Daw, {,','.-::ni'picx numbers with relational

operators. Complex funcrions, String functions, 31 line plots, 3D surface, mesh and contour plots,

Intreduction to Optimal Design using software tools.
: (

References:
1. Rescarch Methods for Engineers, David V. Thiel, € ambridge Universicy Press
2. The Discoveries, Great Breakihroughs in 20th century Science, Afan Lightman
3. On The Shoulders Of Giants. Stephen Hawking
‘t. :_G(Jd Created the Integers: The Mathematical Breakt hroughs That thangcd History, Stephen

Hawking

W

How to write a great research paper, Simon Pevion Jones, Microsoft Research Cambridee
6. larex: A Document Preparation System Users, [Leslie Lamport, Addison-Wesley

7. MATLAB Programming for Engincers, Stephen J. Chapman

-of-effective-rescarch/

8. http://michaelnielsen.org/blog/principls

........ &

9. hups://www.isicalac.in/~palash/research-methodology.himl

10 hups://goelsan. wordpress.com/2013/04/10/ rescarch-method-for-engineering-resear

students-iv-an-incomplete-course-for-phd-scholars/

Annexure

A list of proposcd assignment topics for the research scholars to improve their

writing skills and their ability to commence a good literature survey

1. Assignment 1: Download and read a good quality PhID thesis in an area related to vour research
area. Summarise the work in 500 words.

2. Assignment 2 List the vop rated journals and conterences in vour chosen arcas. List some well
known researchers whose work in your chosen area has been well recognized as outstanding and
exemplary. Also write a short note about the ;Tn_lﬁrihurion by any two of them.

3. Assignment 3: Literature review: Shortlist 10 good quality papers in your research area. Wrire

a report containing the list of papers with ciation count, extract and mbulate the research
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Unit-1 (12 hours) Scicnee and Scientitic rescarch: K nowledge and the epistemology of knowledge.
deductive and inductive inference, A brief history of scientific ideas, important thinkers, scientists and
scientitic advancements. Principles of effective rescarch, aspects of research - self developmenr and the
creative process, the prablem-solver and the problem-creator; Finding and solving rescarch problems,

Fiterature survey. developing a research plan, rescarch proposals.

Unit-Il (12 hours): Computational thinking and statistical analysis: Measures of central
tendency. Data and its nature. data representation. curve plotting using MS-Excel and Origin.
LIvpothesis testing concept of p-value. Student's (-test and F-test. ANOVA((one way and twvo way).
transtformation of data. Tests of significance. nan-parametric tests, simple. partial and multiple
correlations. Basic principles of Statisticai Computation using various softwares: desion of
experiments and analysis of results using various softwares (MATIAB. ORIGIN. SPSS. Design
[xpert. ewc)

Unit-TIT (10 hours): Scientific Writing: The research re 0L Steps in writing a report, Lavout of the
-i) [ F ] I P

research report, Writing  references and bibliographv. Presentations: Importance of etfective

presentarion, Planning a good presentation, Scientific Papers: How o wiite :J,tmd papers, models of the
1D Wt p 'S "l"' ! fre ideasamd rellae ihe Fari Tl ool e 23 ale
paperwating process, identirying idess and telling the story, The benefiss of wrgering good journals,

Peer review, How to respond to reviewer comments, reviewing a paper.

Unit-1V (10 hours): Technical and Scientific documentation using Latex: What is LATEX?, A
short history of TEX. Main auractions of TATEX: Auromatic Styling according to Journal
requirements, Cross references, Writing Complex Maths. The LATEX document, Typical Input Files,
Post-processed look. The Edit/Format/Preview Process. FEmbedding References in the Document,
Bibliography management using BIBTEX. Presentations using Beamer, Introduction to Overleaf,

Hands-on sessions on TATEX.

Unit- V(16 hours): Modclling, Simulation and Data analysis using softwarc tools: Introduction.

\"&11"1'-!1!h.’ LVpes, arravs and mnu'irm. |'.1u‘.'.idinu.‘n:sinn;l] arvavs, .\ulmzl';l_\_-'.%. H|.'JL.‘I';-1[.ii‘-H.\'. Fqlmc:t_inm; using



Lnic 61 PEOLOSOPUY AND ETIHCS (3hre)
1.
2

iblication ethics

SET8Q1F: Rescarch ;
Credits: 7

Introduction to philosophy: definition, natare and scope, concept branches

Fthics: definition, moral phi]usoph}a nature ol moral }udgcnwms and reactions

Unit 02: SCIENTTIIC CONDUCT (5hrs.)

1.

2

I

Ethics with respect to science and rescarch

Intellecrual honesty and research in tegrity

Scientific misconducts: Falsitication, Fabrication, and Plagiarismi (FI'P)
Redundant publications: duplicate and overlapping publications, salami slicing

Selective reporting and misicpresentation of data

Unic 03: PUBLICATTON ETHICS (Phrs)

.

e

-

[EN

Publication ethics: definition, introduction and importance

Best practices /standards serting initiatives and guideliness COPEWAME, cte.

Conftlicts of interest

Publication misconducr: definition, concept. problems that lead to unethical behaviour and
vice versa, types.

Violation of publication ethics, al_lr_]mrship and contributorship

Tdentification ot publication misconduct, complainis and appeals

Predatory publishers and journais

Unit 04: OPEN ACCESS PUBLISHING (4hrs.)

L

5

g

+.

Unit 05: PUBLICATION MISCONDUCT {ihrs.)

A, Group Discussions (2hrs.)

Opens access publications and inidatives
SHERPA/RoMEQ online resource 1o check publisher copyright & self-archiving policies

Software tool ro identity predarory publications developed by SPPU

Journal finder/ journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer Journa

Faril

Suggt.sre; e o

1. Subject speeitic ethical issues, FEP, authorship

2. Conflicis of interest

!
I
i




Unit 06: DATABASES AND RESEARCH METRICS (7hrs.)

A

I3,

i e T iy il e i G R sk
o Turnitin, Urkund and otha QI SOUrce sOHWare tools

Databases (4hrs.)

[ndexi ng databases

Citation databases: Web of Scienee, Scopus, cte.

Rescareh Metries (3hrs.)

Impact Factor of journal as per Journal Citation Report, SNID, STR, IPP, CiteScore

Merrics: h-index, g index, 110 index, alrmetrics

Reterences

1.

9

a4
2.

4.

6

Bird. AL (2006). Philosophy of Science, Routledge

MacInuvre, Alasdair (1967), A short history of cthics

P'. Chaddah (2018), Lthics in Competitive Research: Don't get Scooped, don't get
plagiarised

On Being a Scientist: A guide to responsible conduct in research (2009), National
Academies Press.

Resnik, D.B. (2011), What is ethies in research and why is it important, National

institute of environmental health sciences

Beall, 1. (2012), Predatory publishers are corru
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SET802F: Rescarch Methodod § and
Course Coordinating Dept.? CS
i < ?
I:_.I.: I
Unit-1 {jl',"-_}.'h()ur:-;) SCiC!‘ICL‘ and Sci(_'ﬂtiiﬁc rescarch: Knowls l;l :t!]('l

the epistemology of knowledge. deductive and inductive inference, A
brief” history ot scientitic ideas. important thinkers, scientists and

scientitic advancemenis. ]jT'ii'ICi}?]t'b of elfective research, aspects of

rescarch - scli'-dv\'cir_upmt‘nt and rthe creative process, the pral leni-solver
and the t}mhlcm creator; Finding and solving research problems,

Literature survey., developing a research plan, research proposals.

[echnology

Dreparument responsible

tor reaching the e
Spring 2020

Dean Research, IUST

Unit-1T (12 hours): Computational thinking and statistical
analysis: Measures of central tendency. Data and its naturc. data
representation. curve plotting using MS-Excel and Origin.
Ivpothesis testing concept ol p-value. Student’s t-test and I-test.
ANOVA(one way and two way). transformation of data. Tests
of significance. non-parametric tests. simple. partial and multiple
correlations. Basic principles of” Statistical Computation using
various softwares: design of experiments and analvsis ol results
using various softwares (MATLAB. ORIGIN. SPSS. Design

Lxpert. etc)

ME+FT

Unit-TI1 (10 hours): Scientitic Writing: The vesearch report, Stepsin
writing a teport, Lavout of the research report, Writing reterences and
bibliography. Presentations: Importance ot effective presentation,
Planning a good presentation. Scientific Papers: Tow to write good
papers, models of the paper writing process, ident '!f"}!ing; ideas andtelling
the story, The benefits of targeting good journals, Peer review, How o

. . g .
respond o reviewer Comments, reviewing a paper. Identification of

subllication misconduct, complaints and appeals Predatory publishers
} Pt Y

and journals

Unit-IV (10 lours): Technical and Scientific documentation using
Fatex: What is LATEX?, A short hisrm‘_\: of TEX, Main atiractions of

LATEX: Automatic Styling accarding to Journal requirements, Cross

MT+4Dept. OF English

lLanguage and Litcrature




references, '\\"I'Jil.lgj Comiplex Marhs: The LATEX dowment, | vpicid

Tnpur Filés) 13(351"5)!1'&'{_"}:-\.E:I'."i' ook, The Fdic/Format/Pee

Embedding References in the Document, Bibliography management
using BIBTIEX, Presentations using Beamer, Introduction to Overleal.

Hands on sessions on LATEX,

- — SR S e P > B N

Unit-V (16 hours): Modelling, Simulation and Data analysis asing
software tools: Introduction. Variable types. arrays and matrices,
muludimensional arravs, snharray& t‘npcrationm tunctions, Lsing
functions with array inputs. Displaying outpurt data. Two Dimensional
Plotting. multiple plots, subplats, [agarithmic and Polar plots. Control
Flow/Branching Statements: Logical data type, Relational operators, if
clse, switch  case, Loops - While and For loops. nested loops. User
defined functions. Additional Data and Plor Types: Complex Data,
Complex numbers with relational operators, Complex functions, String
functions. 31> line plots. 3D surface, mesh and contour plots,

Introduction to Optimal Design using sofrware tools.
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Courvee-Coordinating Dopta CSY,

e DPHILOSOPHY AND ETHICS (3hrs.)
1 Introduction to philosuphy: detinition, narure and scope,

coneept branches

7 Erhics: definition, moral philusnplw, nature of moral

judgements and reactions

Publication cthics

Department l'c\'pnnsi'l'aifr

| e ey
:u'.]‘.(l;l!n_‘unﬂ'.a_.;1 in

for ten

Dean Sob T

1. Publication ethics: definition, introducgion and

importance

B

Best practices /standards seting initiatives and guidelines;

COPEWAME, cre.

3. Conflicts of interest

4. Publication misconduct: definition, coneept, problems
that lead ro unethical behaviour and vice versa. types.

5. Violation ni‘puhlicminn cthics, authorship a nd
contributorship

6. Identification of publication misconduct, complaints and

appeais '

7. Dredatory publishers and journals

e SCIENTIFIC CONDUCT (5hrs.) S
1. Lthics with respect to science and rescarch
2. Intelicctual honesty and research integrity
3 Scientific misconducts: Falsification, Fabrication, and
Plagiarism (FFP)
4. Redundant publications: duplicate and overlapping
publications, salami slicing
5. Selective reporting and misrepresentation ol data
e PUBLICATION ETHICS (7h rs.) ECE




¢ OPEN ACCESS PUBLISHING

T 'Opf_::'zs access Pu blications and nitatives

2. SHERPA/MRoMIEO online rescuree to check i;u{'}iﬁht.‘i

copvight & selt-archiving policies
’ o el

Software tool to identfv predatory publications developed
i & f

by SPIPU

b

4. Journal finder/ journal suggestion tools viz. JANE, Elsevier

Journal Finder. Springer Journal Suggester. cuc.

e PUBLICATION MISCONDUCT (4hrs.)
A. Group Discussions (2hrs.)

1. Subject specific ethical issues, 1P, authorship

[t

. Conflicts of interest
3. Complaints and appeals: examples and fraud from India

and abroad

B. Software tools (2hrs.)

Use of plagiarism software like Turnitin, Urkund and other

OPC]l SOUrce Si)f?l_\’\f'dl'c IZOC‘!S

A. Group
Discussions:
DeanSolT

B. Software tools:
Fr

¢ DATABASES AND RESEARCI METRICS (7hrs.)
A. Databases (4hrs.) '
1. Indexing databases
2. Citation databases: Web of Science, Scopus, ete.
B. Research Metrics (3hrs.)
1. Impact Factor of journal as per Journal Citation
Report, SNIP, SR, IPP, CiteScore

2. Merrics: h-index, gindex, 110 index, alemetrics

FT




