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Conducting a scientific Research  

Research is the systematic collection, analysis and interpretation of 

data to answer a certain question or solve a problem 

It is crucial to follow scientific steps when conducting a research: 

• Selection of area 

• Selection of topic      

• research question                                                      literature review 

• Research hypothesis, goals and objectives 

• Study design 

• Population & sampling 

• Variables 

• Research tools 

• Pilot study 

• Work plan 

• Collection of data 

• Data management (analysis & tabulation) 

• Interpretation 

• Reporting 
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Selection of Research Area: 

• Selection of research is based on the following: 

- researcher’s: Specialty, Interest, Scientific background, 

Experience 

- Actual need for research in this area 

- Available resources  

Selection of Research Topics: 

The priority of a topic for research depends on: 

– The characteristics of the problem (topic): 

Impact on health, Magnitude, Seriousness, 

Preventability, Curability, Available interventions, 

proposed solutions. 

– The characteristics of the proposed study: 

Feasibility, Cost-effectiveness, Applicability of the 

results. 

 

What is a “Literature Review”? 

a literature review surveys scientific articles, books, medical journals, 

dissertations and other sources … relevant to a particular issue, area of 

research, or theory, providing a description, summary, and critical 

evaluation of each work. 
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Sources of Literature: 

Journal articles: these are good sources, especially for up-to-date 

information. They are frequently used in literature reviews because 

they offer a relatively concise, up-to-date format for research. 

 

Books:   books tend to be less up-to-date, as it takes longer for a book 

to be published than for a journal article.  

They are still likely to be useful for including in your literature review as 

they offer a good starting point from which to find more detailed 

sources of information.  

 

Conference proceedings: these can be useful in providing the latest 

research, or research that has not been published.  

Theses and dissertations: these can be useful sources of information. 

However there are disadvantages:  

• they can be difficult to obtain since they are not published, but 

are generally only available from the library.  

• the student who carried out the research may not be an 

experienced researcher and therefore you might have to treat 

their findings with more caution than published research.  

Internet: the fastest-growing source of information is on the Internet.  
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Disadvantages: 

 1- anyone can post information on the Internet so the quality 

may not be reliable 

2- The information you find may be intended for a general 

audience and so not be suitable for inclusion in your literature 

review (information for a general audience is usually less 

detailed) 

 

Research Aim & Objectives: 

The goal (aim) and objectives must be stated at the very 

beginning of the study, since they will guide the investigator 

during the process of formulating research questions and 

hypothesis.  

• They will also help in the prioritization process.  

• They will enable the reader to judge whether the investigator had 

achieved these objectives or not. 

Aims (Goals): 

It describes the aim of the work in broad terms. 

Objectives: 

These are more specific and relate directly to research question.  

         The research objectives should be: 

– Closely related to the research question 
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– Covering all aspects of the problem 

– Very specific 

– Ordered in a logical sequence 

– Stated in action verbs that could be evaluated e.g. to 

describe, to identify, to measure, to compare, etc. 

– Achievable, taking into consideration the available resources 

and time 

– Mutually exclusive, with no repetitions or overlaps 

(SMART) Objectives: 

S              Specific 

M            Measurable 

A             Achievable 

R             Relevant 

T              Time-bound 

Properly formulated, specific objectives will facilitate the 

development of your research methodology and will help to 

orient the collection, analysis, interpretation and utilization of 

data. 
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Study design:  

The main types of epidemiological studies are:                                    

1- Interventional study         

2-observational study : 

                                            Cross- sectional study 

   a- descriptive: 

                                       Longitudinal study 

                                      Case- control study 

                                 

b-Analytical: 

                                       Cohort study 

 

 

Population and sampling: 

Select your population from inpatients, outpatients, health centres, 

household, schools, TB or cancer centre, …. 

Selection of a sample and sample size 

Identify variables to be studied 

Choose research tools needed for the study: questionnaire form, 

interview, examination, tests,….. 

Pilot study: is a small scale preliminary study conducted in order to 

evaluate feasibility, time, cost, adverse events, in an attempt to predict 

an appropriate sample size and improve upon the study design prior to 

performance of a full-scale research project. 
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Work plan: mean to plan your project by outlining the activities to be 

accomplished, timeframes, and inputs needed. 

Collection of data 

Analysis, tabulation, and/or graphic presentation of data. 

Interpretation of results 

 

Reporting (writing the project): 

     1-Title of the research 

2-Introduction:   Present the nature and the scope of the problem 
investigated, provide enough background by literature review, state 
the aim and objectives at the end of introduction.        

    
3- Methodology: Start this section by mentioning where and when 

you conducted your research and the type of the study. A brief 

mentioning on the sample size and how it was calculated is essential. 

Present specific information about your patients. What were the 

characteristics of your patients? How did you select them? State 

which statistical tests you used. 

     4- results: Data is presented here in a form of Tables or graphs   
depending on the type of information. State a clear descriptive title for 
each table and graph and describe the content including the 
associations and the meaning of the statistical test used. 
 
    5- Discussion: State your interpretation of the results in this section. 
Compare you results and conclusions with published materials. Clearly 
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contrast and compare your interpretations with previous studies and 
findings. 
 
     6- Conclusions and recommendations: summarize your main results 
simply in points. 
Suggest actions to be done (recommendations) in points. 
 
 
 
 
     7- references: 
There are two ways to write references:  
 

a- Vancouver style (author-number):  
   commonly used method: by using a number series to indicate 
references, and bibliography (references) list these in numerical 
order as they appear in the text. 
 
 Example: 
 
(1) Annas GJ. New drugs for acute respiratory distress syndrome. 

N Engl J Med. 1997;337:435-9. 
(For articles) 

(2) Feinberg TE, Farah MJ, editors. Behavioural neurology and 
neuropsychology. 2nd ed. New York: McGraw-Hill; 1997. 
(For books) 
 

 
b- Harvard (author-date) style: 

This system uses the author's name and date of publication in the 
body of the text, and the bibliography (references) are given 
alphabetically by author. 
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Example: 
Annas, G.J. (1997a), 'New drugs for acute respiratory distress 
syndrome', New England Journal of Medicine, vol. 337, no. 6, pp. 
435-439. 
 
Baker, ME. (2009), ………. 

 

 Cefa, FD. (2010), ……….  
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