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Research Design 
Research design refers to overall plan or strategy that the research study 

follows or in another word it is the research foundation consist of coherent 

and logical steps to ensure the outcome effectively address the research 

problem.  The research design constitutes a proposal for the collection, 

measurement, and analysis of data and research problem determines the 

type of the design that one can choose.  

The design of a research study includes the following: 

• Strategies for controlling confounding or extraneous variable. 

• Strategies for when the intervention will be delivered.  

• How often and when the data will be collected.  

A good quantitative design is: 

• appropriately test the hypothesis or answer the research question. 

• lacks bias. 

• controls extraneous or confounding variables. 

• has sufficient power or ability to detect statistically significant findings. 

 

 

 



Research Design Function and Action  

• The function of a research design is to ensure that the evidence 

obtained enables the researcher to efficiently deal with the research 

problem decisively. Some researchers choose to obtain evidence 

relevant to the research problem to test a theory first before to 

evaluate a program, or to accurately describe an occurrence.  It is 

helpful to begin research investigations early and think critically 

about the information that is required to answer the research study’s 

questions.  

• The fundamental action of a research design is to develop an 

exploratory position to adopt a strategy. The adopted position is an 

understanding of intervention strategies and the cycle process repeats 

until a sufficient understanding of the problem is achieved. 

 



Elements of a Research Design 

• Identify the research problem clearly and justify its selection. 

• Review previously published literature associated with the problem 

area. 

• Effectively describe the data which will be necessary for an adequate 

test of the hypotheses and explain how such data will be obtained. 

• Describe the methods of analysis which will be applied to the data in 

determining whether or not the hypotheses are true or false. 

 



Controlling Effects of Variables 

• One of the key elements in the design of experiments is controlling effects 
of variables. We can gain that control by using such devices as blinding, 
blocks, a completely randomized experimental design, or a rigorously 
controlled experimental design, described as follow. 

• Blinding a technique in which the subject doesn’t know whether he or she 
is receiving a treatment or a placebo. Blinding allows us to determine 
whether the treatment effect is significantly different from the placebo 
effect. In single-blind experiment, the subjects don’t know whether they 
are getting the treatment or a placebo. In double-blind blinding occurred at 
two levels: 

• 1- The subject injected don’t know whether they are getting the vaccine or 
a placebo. 

• 2- The doctors who gave the injections and evaluated the results did not 
know either.  



Continuous…  

• Blocks when designing an experiment to test the effectiveness of one or 

more treatments, it is important to put the subjects (often called 

experimental units) in different groups (or blocks) in such a way that those 

groups are very similar. A block is a group of subjects that are known (prior 

to the experiment) to be similar in the ways that might affect the outcome 

of the experiment. When conducting an experiment of testing one or 

more different treatments, form blocks (or groups) of subjects with 

similar characteristic. 



Continuous…  

• Randomization in the Design of Experiments when assigning subjects to 
different treatments, it is a common practice to somehow include random 
selection. One approach is to use a completely randomized design, 
whereby the treatments are assigned to the subjects by using a completely 
random assignment process. Here is an example of a completely 
randomized experimental design: children are assigned to a vaccine 
treatment group or placebo group through a process of random coin flips. 
For each child, an outcome of heads results in a vaccine and an outcome of 
tails results in a placebo. In a randomized block design, we first form 
blocks so that within each block, the subjects have similar characteristics, 
then we use randomization to assign subjects to treatments separately 
within each block. Here is an example of a randomized block design: we 
form a block of male subjects and another block of female subjects, and 
then within each block we flip a coin to determine whether the subject is 
given a vaccine or placebo.  



Continuous… 

• Confounding occurs when effects of variables are somehow mixed so that 

the individual effects of the variables cannot be identified. (Confounding is 

basically confusion of variable effects). For example, suppose we treat 

1000 people with a vaccine designed to prevent Lyme disease caused by 

ticks. If an early onset of cold weather causes the ticks to hibernate and the 

1000 vaccinate subjects subsequently experience an unusually low 

incidence of Lyme disease, we don’t know if the lower disease rate is the 

result of an effective vaccine or the early onset of cold weather. 

Confounding has occurred because the effects of the vaccine treatment and 

the effects of the cold weather have been mixed. We cannot distinguish 

between the effects of the vaccine and the effects of the cold weather, and 

we cannot determine whether the vaccine is an effective treatment.  



Types of Research Design 

 If the hypothesis/research question is interested in quantitatively 
describing a selected variable or is interested in the relationship 
between two or more variables an observational study design is more 
appropriate. In an observational study, we observe and measure 
specific characteristics, but we don’t attempt to modify the subjects 
being studied.  

• In a Cohort Study, data are collected in the future from groups 
sharing common factors, such as smokers and nonsmokers.  

• In a Case-Control study, data are collected from the past by 
going back in time (through examination of records, interviews, 
and son on).  

• In a Cross-Sectional study, data are observed, measured, and 
collected at one point in time. 

 

  
 



Continuous…  

 If the research question or hypothesis concern itself with testing the effects 

of an intervention or a treatment of a patient, the study calls for 

experimental design.  A good example of an experiment is a clinical trial, 

which is a well-planned and well-designed experiment with a treatment 

group (in which some subjects are given a special treatment) and a control 

group (in which some subjects are not given the special treatment or are 

given a placebo).  

• Randomized  Controlled Trials.  

• Quasi –Experimental  Design. 
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Advantage Disadvantage 

Cross-sectional Survey Quick and cover whole 

population and collection of data 

is rapid & flexible. 

Since it is based mainly on 

self reported and surveys are 

mailed and gathering 

information is fairly 

superficial  and inaccurate. 

Cohort 

 

Prospective and establish casual 

sequence and can estimate 

incidence. 

Time-consuming, costly. 

Case-Control 

 

Relatively cheap way of focusing 

on casual factors. 

Requires recall of past events 

(inaccurate) controls not 

equivalent to cases. 

Randomize Control 

Trail (RCT)  

Controls for all main forms of 

bias, good for both ethological 

and evaluative research.  

Ethical concerns in 

ethological application, often 

uses elected populations that 

is generalized.  

Quasi-Experiment  

 

Maybe more practical than RCT, 

can be used in natural 

experiments. 

Allocation bias often 

significant and control groups 

not equivalent.  
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