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Learning Objectives: 

 To introduce the purpose and importance of research. 

 To gain information about the various sources of literature. 

 To learn the scientific method of collecting data and to compute statistical parameters 

to arrive at meaningful conclusions. 

 To emphasize the importance of ethics in research and chemical safety. 

Course Outcomes: 

        The Learners will be able to 

1. Define research and its objectives, illustrate hypothesis testing, and draw the research 

plan. 

2. Carry out literature search offline and online to fix the research problem and illustrate 

the importance of IF, SCI, h index and i-index. 

3. Apply statistical analysis in research methodology. 

4. Describe the general format of thesis writing and the research ethics to be followed. 

5. Illustrate the safety measures to be taken in handling toxic, inflammable and 

explosive chemicals. 
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Unit I 

1.1 Scope of research - research methodology - definition of research, purpose of 

research. (K1, K2 & K3) 

1.2 Types of research - descriptive vs analytical, applied vs fundamental, quantitative vs 

qualitative, conceptual vs empirical and other types of research. (K1, K2 & K3) 

1.3 Research design - planning of research, selection of a problem for research. (K1, K2, 

K3 & K4) 

1.4 Research process - steps involved. (K1, K2 & K3) 

1.5 Problems and hypothesis in research - identification of problems, sources, factors 

influencing selection of problems. (K1, K2, K3 & K4) 

1.6 Development and testing of hypothesis. (K1, K2, K3 & K4) 

Unit II 

2.1 Literature search techniques - sources of information, need for reviewing literature. 

(K1, K2 & K3) 

2.2 Primary, secondary and tertiary sources - journals, E-journals, journal access, journal 

abbreviations, chemical abstracts, Beilstein, reviews, monographs, dictionaries, text 

books. (K1, K2 & K3) 

2.3 UGC infonet, E-resources. (K1, K2, K3 & K4) 

2.4 Search engines - Google scholar, chemical industry, Wiki-databases, chemSpider, 

Science Direct, SciFinder, Scopus, SPN, Reaxys, orbit.com, Thompson innovations. 

(K1, K2, K3 & K4) 

2.5 Indices - subject index, substance index, author index, formula index and other 

indices with examples, searches through structure, knowledge of national and 

international journals. (K1, K2, K3 & K4) 

2.6 Impact Factor, Citation-Index, h Index, I-index, SCI Journals. (K1, K2, K3 & K4) 

Unit III 

3.1 Data Analysis - errors in chemical analysis, types of errors, precision and accuracy. 

(K1, K2, K3 & K4) 

3.2 Significant figures, measures of central tendency - arithmetic mean, median, mode. 

(K1, K2, K3 & K4) 

3.3 Methods of dispersion - standard deviation, co-efficient of variation (discrete series 

and continuous series). (K1, K2, K3 & K4) 

3.4 Comparison of results - t- test, F- test and chi square test. (K1, K2, K3 & K4) 

3.5 Correlation - coefficient of correlation, linear regression - coefficient of regression. 

(K1, K2, K3 & K4) 

3.6 Multiple linear regression. (K1, K2, K3 & K4) 

Unit IV 

4.1 Writing a thesis: The general format - page and chapter format - the use of quotations 

- footnotes and figures - referencing - appendices - references. (K1, K2 & K3) 

4.2 Research Ethics - academic honesty, intellectual ownership - copy right, royalty. (K1, 

K2 & K3) 

4.3 Intellectual property rights and patent law. (K1, K2 & K3) 

4.4 Plagiarism - responsibility, reproduction of published material and accountability of 

the researcher, situation that raises ethical issues, freedom and privacy from coercion. 

(K1, K2 & K3) 

4.5 Ethics in relation to other people, role of research participant. (K1, K2 & K3) 
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4.6 Software for detecting plagiarism. (K1, K2 & K3) 

Unit V 

5.1 Concepts of chemical safety: Chemical safety and ethical handling of chemicals. (K1, 

K2, K3 & K4) 

5.2 Safe working procedure and protective environment. (K1, K2, K3 & K4) 

5.3 Emergency procedure and first aid, laboratory ventilation, safe storage and handling 

of hazardous chemical. (K1, K2, K3 & K4) 

5.4 Procedure for working with substances that pose hazards, flammable or explosive 

hazards. (K1, K2, K3 & K4) 

5.5 Procedures for working with gases at pressures above or below atmosphere. (K1, K2, 

K3 & K4) 

5.6 Safe storage and disposal of waste chemicals, recovery, recycling and reuse of 

laboratory chemicals. (K1, K2, K3 & K4) 
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