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Definition of Research

Research is one of the 

ways to find answers to 

your questions using  

unbiased, valid, and 

reliable procedures and 

techniques.  

Sinaa Alaqeel 319/04/2011 Sinaa Alaqeel 419/04/2011

The process of research 
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Definition of Research

Research is one of the ways to find 

answers to your questions using  

unbiased, valid, and reliable procedures 

and techniques.  
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Implementation errors 
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The research process
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The Research Process Steps

1. Formulating a research question 

2. Conceptualizing a research design

3. Constructing an instrument for data 
collection

4. Selecting a sample

5. Writing a research proposal 

6. Collecting data

7. Processing data 

8. Writing a research report Sinaa Alaqeel 1019/04/2011
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What is GOOD research?
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Novelty and Originality

�Never done before

�Advance our knowledge and 

understanding

Enough? Anything else?
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Good research: Generalization

� DNA structure (James Watson & 

Francis Crick, Nobel Laureate 1962)

�Genetic code for all living organisms 

�Explain replication and protein synthesis

Sinaa Alaqeel 1619/04/2011

Good research: Prediction

� Chemical bonding and forces between 

molecules (Linus Pauling, Chemistry Nobel 

Laureate 1954)

�Predict molecular interactions and 

chemical reactions
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Good research: Wide application

� Polymerase Chain Reaction 

(Kary Mullis, Nobel 

Laureate in chemistry 1993 )

�Make 1 million copies of 

DNA within hours

�Wide application in medicine, 

forensic sciences, 

molecular…..
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Good research: Wide application

� Fiber optics (Charles Kao and George 

Hockham, 1967)

�Light loss in glass fiber due to scattering 

and absorption of impurities

�Lead to the development of silica fiber of 

speeding up transmission of signals and 

lowering energy requirements
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Vital elements of good research

�Originality & Novelty

�Able to make generalization 

�Able to make prediction

�Wide application 

Ask yourself this question: 

“How about my own research project?”
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Just get out and do it !Just get out and do it !Just get out and do it !Just get out and do it !
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The Research Process Steps

1. Formulating a research question 

2. Conceptualizing a research design

3. Constructing an instrument for data 
collection

4. Selecting a sample

5. Writing a research proposal 

6. Collecting data

7. Processing data 

8. Writing a research report Sinaa Alaqeel 2219/04/2011

Research questions should guide your:

� Formulation of a Research Rationale & Proposal

� Aims and objectives

� Literature search

� Decisions about:

�What kind of research strategy & design to employ

�What data to collect and from whom?

� How to analyse the data

� Writing up your project (i.e. stop you from going off in 

unnecessary directions and tangents) 
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The Research Process Steps

1. Formulating a research question 

2. Conceptualizing a research design

3. Constructing an instrument for data 
collection

4. Selecting a sample

5. Writing a research proposal 

6. Collecting data

7. Processing data 

8. Writing a research report Sinaa Alaqeel 2419/04/2011

� Methodology: the general principles of 
investigation that guide a study. Quantitative , 
qualitative. 

� Design: the overall plan and structure of of a 
piece of research. Operational aspects of the 
study. E.g. controlled, cohort, case study  

� Methods: specific techniques employed in 
execution of a piece of research. E.g. sampling 
methods, data collection instruments.  
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Types of Research 
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Discovery (Fact findings)

�Which species of fish is most sensitive to 

cadmium?

�What is the optimal temperature and pH 

for crystalizing compound A?

�How many compounds are in the seeds 

and leaves of Foeniculum vulgare ? 
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Technique development

� Lower the detection limit of chemical

�New/more user friendly program for 

faster calculation

� Improve the resolution of microscope 

/ image recognition/telescope
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Hypothesis testing

�Drug A reduce blood pressure?

�Chemical A increase the 

reaction rate ?  
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Inductive Reasoning
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Deductive Reasoning

.
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Deductive research

Inductive research

Theoretical research

Process and Types of Research

Descriptive research

1. Research

Question

3. Theory and 

Hypotheses

4. The empirical 

study

2. Literature 

review
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Research methods 

QuaNtitative QuaLitative
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Quantitative 

Experimental Observational

Non-

controlled
Controlled Cohort Case control Cross sectional 

Randomised Non-

randomised
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Working in groups identify main advantages 

and disadvantages of research designs 

discussed during this presentation….. 
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Building upon existing evidence to shape 

future research endeavours
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Why do litreature review???

� Culling the literature

� Know your research databases

� Confirming the need for investigation

� Learning from the mistakes of others

� Common areas for improvement
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Useful websites 

http://www.nlm.nih.gov/bsd/disted/pubmed.h

tml


