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   Topic:                             Research Design 
Goal: at the end of this lecture the student will be able to acquiring new knowledge related to basic concepts of research design.
Intended learning outcomes of course (ILOS)
I-Knowledge and understanding 
1. Define research design.
2. Identify the characteristics of good research design. 

II-Intellectual skills
1. Describe and evaluate the non-experimental, experimental, quasi experimental and pre-experimental research design.

2. Differentiate between different types research design. 

III-Professional and practical skills

1-Select the appropriate research design in doctoral theses. 
IV-General and transferable skills

1. Develop research proposal using appropriate type of research design.  


1-Introduction 
2-Definition of research design 
3-Purpose or research design 

4-Elements of good study design 

5-Types of research design
Quantitative research & design Qualitative research design    

· Non-experimental research design
· Experimental research design

· Quasi experimental research design 
· Pre-experimental research design 

Reference 
Introduction
     Research design is a set of advanced decisions that make up the master plan specifying the methods and procedures for collecting and analyzing the needed information. Although every problem and research objective may be unique there are enough similarities that allow us to make some decisions in advance about the best plan to resolve the problem. There are basic marketing research designs that can be successfully matched to given problems and research objectives, and they serve the researcher much like the blueprint serves the builder.
Research design:
· It is an overall plan for acquiring new knowledge or confirming existing knowledge.
· It is plan for that systemic approach conducted in way that ensures the answer found will be meaningful and accurate as possible.
Purpose of research design
· Research design provides a specific blueprint for conducting a study. 
· It has the purpose of providing maximum control over extraneous variables and other factors that could influence the results and interfere with the validity of the findings. 

· The research design is the overall plan for obtaining answers to the research questions, or testing the research hypotheses. 

· What are elements of good study design? (5Cs)
Controlling the environment is a major aspect of study control because unexpected occurrences in the environment introduce unidentified and unplanned for extraneous variables. 
· Controlling equivalence of subjects and groups requires different strategies. 

· Subjects in a study need to be as similar as possible for all characteristics except the variable(s) of interest. 

· Controlling the treatment means that the intervention/ treatment is administered to all subjects exactly the same way. The level of control in some nursing studies may not be so complete. 
· Controlling measurement means the measures used in a study should be reliable, consistently produce the same results. 

· Controlling extraneous variables helps to control for rival hypotheses of differences between the IV and the DV, other than the intervention/ treatment. Possible extraneous variables should be considered when designing a study. 

Types of research design 

Qualitative research & Quantitative research design 

[image: image6.png]- EXPERIMENTAL RESEARCH DESIGNS
POST-TEST ONLY DESIGN

Randornly
selected
control POST-TEST

group





[image: image7.png]. EXPERIMENTAL RESEARCH DESIGNS
SOLOMON FOUR GROUP DESIGN

Experimental

Experimental
Group B

Control Group A
PRE-TEST

Control Group B E::: POST-TEST |

POST-TEST

POST-TEST

POST-TEST



[image: image8.png]



Non experimental                                          Experimental 
Descriptive designs 

Correlational  design

                                 true experimental     quasi-experimental    

Time Dimensional Designs

Research designs can be divided in to two broad categories:

· Non-experimental research – In this category the researcher observes the phenomena as they occur naturally and does not intervene in any way. Types of designs in this category include: 

· Descriptive research 

· Correlational research
· Experimental research - In this category the researcher plays an active role by manipulating the independent variable (IV) in the form of delivery of a treatment or intervention. Experimental research is conducted to examine cause and effect. 

Quasi-experimental research – Because of the ethical nature of conducting studies with human subjects, often an experimental design is not feasible. The quasi-experimental design must include, Manipulation of the IV by the researcher

· 
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Descriptive designs

· Descriptive studies are desigend to gain information about characteistics within aparticular field of study.Thier purpose is to provide a picture of situations as they naturally happen.
· No manipulation of variables is involved.
· Dependent and independent variables should not be used within a descriptive design because the design involves no attempt to establish causality.



Variable 1
description of variable 1

Phenomenon
                 Of

              Interest
Variable 2 
description of variable 2

                                                                                                                                        Interpretation
                                                                                                                                     

Variable 3
description of variable 3
      

Development 

Of hypotheses
1-Typical descriptive study design 

It involves describing of the phenomena as it currently exists to provide a complete description as possible.

· The researcher does not manipulate any variable and there is no effort  to determine the relationship between variables
· The researcher identifies the variable of interest and ascertains the frequency of occurrence of these variables.  
       Example
Study of pain sensation experienced during removal of tubes in acute postoperative patients.
2-Comparative descriptive design 

It is designed to do a comparison between two or more groups. Information is obtained from each group, using statistical analysis to identify the difference that exists between the groups.

       Example
Comparative study was done to determine differences in care giver fatigue between two groups of mothers of preterm infants.
Time Dimensional Designs
· These designs are conducted when the researcher want to examine the variable change over time. 
· These designs examine sequences and patterns of change, growth, or trends over time.
Types of Time Dimensional Designs
Longitudinal and cross-sectional

Longitudinal :It is a study in which data are collected at more than one point in time over an extended period. 
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Types Longitudinal Designs
· Panel studies 

· Trend studies 

· Cohort or follow-up  studies 

Panel studies involve the repeated measurement among the same subject at specified time intervals.
Trend studies researcher select sample from general population at specified time intervals and at each interval new subjects are chosen.

E.g.   Study about smocking in the Egypt over 5 years period, using data from 2000,2002,……. and 2005 . They found high rate of smoking had fallen between 2002and 2004.

Cohort studies or follow-up   are undertaken to determine subsequent status of the subjects with a specified condition or those  who received a specified intervention 

E.g. premature infant may be followed up to assess their later perceptual and motor development (prospective studies)
Cross-sectional: data can be obtained from all individuals at one point in time, or data can be obtained on individuals at a fixed event during life.

   E.g. for assessment of sleeping patterns and the prevalence of sleep disorders during pregnancy the researcher compares different groups of subjects were at four points in pregnancy  ;  8 to12 weeks   /25 to 28 weeks and 35 to 38 weeks . He may conclude that sleep disturbance were especially common in late pregnancy.  
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Correlational designs 

· These designs are examine relationships among variables.
· The researcher can seek to describe relationship, predict relationship among variables, or to test the relationship proposed by a theoretical proposition.

· Examine the strength of relationship between variables by determining how changes in one variable are associated with changes in another variable. 
Types of Correlational design
1-Descriptive Correlational design 

· The purpose of the descriptive correlational research design is to examine the relationships that exist in a situation.
       Example
· The relationships among attitudes, beliefs, knowledge, and value related to adolescent sexuality and sexual transmitted diseases.
       Example
The relationships between the age and assertiveness levels.. 

·    Attempts to draw any cause and effect conclusion are problematic. The correlation does not prove causation. As investigator don't control the independent variable which has been already occurred.
· Even if there is a strong correlation between age and level of assertiveness, the researcher would be wrong in concluding that age causes assertiveness. There may in fact, be some other variables that bring about assertiveness levels of people.Such factors may be level of education, social class, etc …..
2-Predictive Correlational:
· This design attempts to explore what factors predict (have an influence on) another variable. Because this design explores causality, the term independent variable is used to describe the predictor variables that are thought to predict the outcome variables (often called the dependent variable). (Please note: This use of the terminology independent variable and dependent variable is confusing because the terms have a much more exact meaning in quasi and experimental designs).
3-Retrospective design   (ex post facto)                         

   This means that the phenomenon has already occurred and the researcher starts with an effect and looks back to determine what in past is associated with this effect to determine the presumed cause. 
       Example
Lung cancer research, the researcher begins with sample of those have lung cancer and a sample of those who do not. The researcher then looks for difference between groups in antecedent behavior or conditions such as smoking.
· In the   retrospective design, the researcher may face a lot of extraneous variables     this design involve so, a Case Control design can some times strengthen a retrospective study.  
     Two groups are selected to be similar in all characteristics such as (age , sex ,history) as much as possible the  extraneous variables. 
4. Prospective design (cohort study)
The researcher selects a population and follows it over time to determine the outcomes.

· Start with presumed cause then goes forward in time to the  presumed effect to determine what effect exposure to certain risk factors has on development of disease
       Example
 We test the hypothesis that "the incidence of cerpal palsy in the children is related to exposure to radiation or drug during pregnancy.". To test hypotheses prospectively: 

4. Model-Testing design or Path analysis design

This design specifically to test the accuracy of hypothesized causal relationships or model . 
· The model can be tested to determine if it is supported or rejected by data.

· In path analysis the structural model that is developed can be  used to determine the impact that one variable has on other variable and allows the researcher to determine both main effect and interaction effect

· main effects are the effects of one variable on other variable

· Interaction effects are effects of the interaction of two or more variables on other variables.

For example 
   The researcher used path analysis to test a model to predict self care in adult waiting renal transplantation. His analysis tested hypothesized causal pathways between personality traits, health status, self care abilities and self care behavior. 
Experimental Research Designs

· Experimental designs are set up to provide the greatest amount of control possible to examine causality more closely.
· To examine cause, one must eliminate all factors influencing the dependent variable other than the cause (independent variable) being studied.

· E.g: Does certain drug result in cure of a disease?
  Characteristics of true experimental design

There are three essential elements of true exprimental research as following:- 

1- Manipulation

· The experimenter manipulates the independent variable by administering a treatment to some subjects and withholding it from others.

·  The experimenter thus consciously varies the independent variable and observes the effect on the dependent variable. 
2-Control 

·  Control group usually indicate group in an experimental study that does not receive treatment. In nursing research the withholding of a treatment may be unethical. To overcome this problem the control group should receive the normal or routine interventions. 
3-Randomization  

· Random selection means that every member of a population has an equal chance of being selected to be a member of the sample.
Types of true experimental design
1-pretest posttest control group design
2-Posttest only control group design

3-Solomon four group design

4-Factorial design

5-crossover design  

6-Clinical trial

1-pretest posttest control group design
1. There are two randomized groups
2. pretest is given to both groups 
3. the experimental group receive the experimental treatment 

4. posttest is given to both group
2- Posttest only control group design
1. The subjects are randomly assigned to groups. 

2. the experimental group receive the experimental treatment and 

3. posttest is given to both group
· In some studies, the dependent variable cannot be measured before the treatment. For example, before the beginning of the treatment, it is not possible to make meaningful measurement of the response s to interventions designed to control nausea from chemotherapy or post operative pain.

· The posttest only design should be used when it is not possible to administer a pretest or when it would not make sense to administer a pretest. 
· Additionally in some cases, subject's responses to the pretest can be due, in part, to learning from or subject reaction to pretest (pretest sensitization).if this issue is a concern in a specific study, the pretest may be eliminated and a posttest only control group design can be used.

3-Solomon four group design
1. subjects are randomly assigned to one of the four groups
2. Two of groups are , experimental group A and control group A are pretested 
3. Two of the groups, experimental A and experimental B receive the experimental treatment, whereas two of the groups, control group A and B receive routine treatment. 
4. posttest is given to all four groups
4- Factorial design
The researcher wants to study the effect of one or more independent variables on dependent variable. Factorial design is particularly useful when there are multiple independent variable, which are called factors to be tested. 

· Typical factorial design incorporates a 2 by 2 factorial or 2 by 3 factorial designs. the first number refer to the independent variable and second number to the level of treatment or length of treatment 
For example  
Factorial Designs-  Minimum of two independent variables (called factors) with at least two levels of each independent variable. Very common in educational research.
	Organismic variable (Grouping variable)

(Independent)
	Experimental variable (Manipulated variable)

Treatment
(Independent)
	Dependent variable

(Achievement, etc…..)

	Gender
	X1 
	X2
	Post test

	Female

n=40
	female participants

n=20
	female participants

n=20
	O 1

	Male

n=40
	male participants

n=20
	male participants

n=20
	O 2

	N = 80
	O 3
	O 4
	


Symbols    X = Treatment




      O = Observation (some sort of data collected)


       N = total participants



       n = participant in treatment group

Factorial design permits the analysis of both main effects and interaction effect
 Main effect is the effect of one variable alone that is the effect of individual or group therapy.

Interaction effect combination of variables and helps to determine if a combination of group and individual therapy is more effective than either treatment alone.   
4- Crossover design Or Counterbalanced designs
Or Repeated measures designs 

· In some studies, more than one treatment is administered to same subject.
· All participants are measured repeatedly on the dependent variable.

· Comparisons are then made of the effects of the different treatments on the same subject.

For example 
Study to comparing kangaroo and traditional methods of removing preterm infants from incubators.
· In this example the intervention was use of kangaroo or traditional method of maintaining body temperature of preterm infants. The dependant variables were physiologic parameters (skin temperature, heart rate respiratory rate and oxygen saturation) five times with each method. Mother satisfaction is measured at the end of each testing period and mother preference at the end of the experiment.
5-Randmized Clinical trial 

  The subjects are assigned randomly to experimental and control groups or treatments, the design is known as a randomized controlled trial. Random assignment minimizes the chance that either group is not typical of the population..
· The term blind experiment means that you've gone out of your way to make sure the subjects don't know which group they're in, the experimental or control group. 
· The term double blind experiment means that you and your research helpers don't even know who's in what group.
· These precautions help protect your study from the Hawthorne Effect and the Placebo Effect.
· The Hawthorne effect refers to the tendency of subjects to act differently when they know they are being studied, especially if they think they have been singled out from some experimental treatment.
·  The Placebo effect refers to the tendency of some subjects to think they are "cured" or sufficiently treated when they know about the research. 
· By using placebos in your control group, you can neutralize or balance out the Hawthorne Effect, as well as possibly satisfy some ethical and legal qualms about withholding services from a control group.

Quasi-Experimental Research Design
  The word "quasi" means as if or almost, so a quasi-experiment means almost a true experiment
· Similar to experimental design, but does not have the same level of control (e.g., are not able to control as many threats as possible). Aspects that might not be controlled are: 

· Not having a control group to which to compare results 

· Not randomly assigning participants to control or experimental group 

· Not having control over the intervention (e.g., using an intervention that is in place in practice). 

· Manipulation of independent variable is present in quasi- experimental designs. 
· No control group or randomization.
Types of Quasi-Experimental Research Design

1-Nonequivalent control group design                      2-time series design 
1-Nonequivalent control group design                      
· It is on in which the control group is not selected by random means.

· Some group are non equivalent than other

· It is similar to the pretest posttest control group design expect there is no random assignment of subjects to the experimental and comparison groups.

2-Time-series design
· A time series is perhaps the most common type of longitudinal (over time) research found in criminal justice. 

· A time series can be interrupted or no interrupted. Both types examine changes in the dependent variable over time, with only an interrupted time series involving before and after measurement.
· Here, the Researcher periodically observes or measures the subjects. The experimental treatment is administered between two of observation.
            O1, O2, O3      X   O4,   O5, O6
For example 

       Researcher might asses the pain level of patient with low back pain. After 3 weeks of pain assessment (O1, O2, O3) subjects could be taught a special exercise to alleviate pain . During next 3 weeks pain level again be measured (O4, O5, O6). The result would help the researcher to determine if low back pain persists , if exercise is effective . 
Pre-Experimental Research Design
Types of pre-experimental designs

One shot case study                                    
A single group exposed to an experimental treatment then observed after the treatment                                                 
One group pretest post test design
It provides a comparison between a group of subjects before and after the experimental treatment.         
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