





MGT 301

Research Tools & Techniques




Lecture Notes










Section VIII
[bookmark: _GoBack](Lecture 22, 23 & 24)








CHAPTER 9
Experimental Designs


1. Experimental Designs:

Experimental designs are set up to examine possible cause and effect relationship among variables. To establish that variable x causes variable y, all three of the following conditions should met:

i. Both x and y should co-vary i.e., When one goes up, the other should also simultaneously go up (or down).
ii. X (the presumed causal factor) should precede Y. In other words, there must be a time sequence in which the two occur. 
iii. No other factor should possibly cause the change in the dependent Variable Y. 

To establish causal relationship between two variables in an organizational setting, several variables that might co-vary with the dependent variable have to be controlled. This would then allow us to say that variable x alone causes the dependent variable. It is also necessary to manipulate the independent variable so that the extent of its causal effects can be established. Experimental designs fall into two categories: 

a. Experiment done in an artificial or contrived environment, known as Lab Experiments. 

b. And those done in the natural environment in which activities regularly take place, known as Field Experiments. 

2. Manipulation of Independent Variable:

Manipulation simply means that we create different levels of the independent variable to assess the impact on the dependent variable.

Example: 

If we want to test the theory that depth of knowledge of various manufacturing technologies is caused by rotating the employees on all the jobs on the production line and in the design department, over a four-week period. Then we can manipulate the independent variable, “Rotation of employees” by rotating one group of production workers and exposing them to all the systems during the four-week period, rotating the other group only partially during the four weeks (i.e., Exposing them to only half of the manufacturing technologies), and leaving the third group to do what they are currently doing, without any special rotation.      



3. Control:

When we postulate cause and effect relationships between two variables X and Y, it is possible that some other factor, say Z, might also influence the dependent variable. In such a case, it will not possible to determine the extent Y occurred only because of X, and to what extent Y was additionally influenced by the presence of the other factor.

Example:

HRD manager arrange for special training in creating web pages to the set of newly recruited secretaries that such training would cause them to function more effectively. Some of the new secretaries might function more effectively than others-------possibly because they have had previous experience of creating web pages. Here in this example previous experience is the variable that needs to be controlled. This can be done by excluding those secretaries from training who have already some experience of it.

Techniques for Controlling Contaminating, Exogenous or “Nuisance” Variables are

a. Control through Elimination or Exclusion:

Those subjects possessing the contaminating variable are excluded or eliminated from the experimental and control groups as in the example stated above experienced secretaries were eliminated from these groups. 

b. Making Matching Groups:

One way of controlling the contaminating or “nuisance” variable is to match various groups by taking the confounding characteristics and deliberately spreading them across groups. 

Example:

If there are 20 women among the 60 members, then each group will be assigned 5 women, so that the effects of gender are distributed across the four groups.

c. Randomization:

Another way of controlling the contaminating variables is to assign the 60 members randomly to the four groups that is every member would have known and equal chance of being assigned to any of these four groups.

Example: 

For instance we might throw the names of the 60 members into hat and draw their names. The first 15 names may be assigned to the first group, the second 15 to the second group, and so on.

4. Internal Validity and External Validity of the Experiments:

Internal validity refers to the confidence we place in the cause and effect relationship. In other words, it addresses the question, “To what extent does the research design permits us to say that the independent variable x causes a change in the dependent variable y.” In the research with high internal validity, we are relatively better able to argue that the relationship is causal.

External Validity refers to the extent of generalizability of the result of a causal study to other setting, people or events, and internal validity refers to the degree of our confidence in the causal effects (i.e., that variable x cause variable y).

Field Experiments have more external validity (i.e., the result are more generalizable to other similar organizational settings) but less internal validity. In the Lab Experiments, the reverse is true. The internal validity is high but the external validity is rather low.

5. Factors Affecting Internal Validity

Even the best designed lab studies could be influenced by factors that might affect the internal validity of the lab experiment. These possible confounding threats pose a threat to internal validity. The seven major threats to internal validity are:

i. History Effects
ii. Maturation Effects
iii. Testing Effects
iv. Instrumentation Effects
v. Selection Bias Effects
vi. Statistical Regression Effects
vii. Mortality Effects

i. History Effects:

Certain events or factors that would have an impact  on the independent variable - dependent variable relationship might unexpectedly occur while the experiment is in progress, and this history of events would confound the cause and effect relationship between the two variables, thus affecting the internal validity.

ii. Maturation Effects:

Cause and effect inferences can also be contaminated by the effects of the passage of time - another uncontrollable variable. Such contamination is called maturation effects. Examples of maturation effects processes could include growing older, getting tired, feeling hungry, and getting bored.




iii. Testing Effects:

Frequently, to test the effects of a treatment, subjects are given pretest (e.g., a short questionnaire eliciting their feelings and attitudes). That is, first a measure of the dependent variable is taken (the pretest), then the treatment is given, and after that a second test, called the posttest, is administered. The difference between the posttest and pretest is then attributed to the treatment. However, the very fact that respondents were exposed to the pretest might influence their response on the posttest, which would adversely impact on internal validity.  

iv. Instrumentation Effects:

Instrumentation effects are another source of threat to internal validity. These effects might arise because of a change in the measurement instrument between pretest and posttest, and not because of the treatment’s differential impact at the end.

v. Selection Bias Effects: 

The threat to internal validity could also come from improper or unmatched selection of subjects for the experimental and control groups.

vi. Statistical Regression Effects:  

Statistical regression occurs when members chosen for the experimental group have extreme scores on the dependent variable to begin with.

vii. Mortality Effects:

Another confounding factor on the cause and effect relationship is the mortality or attrition of the members in the experimental or control group or both, as the experiment progresses. When the group composition changes overtime across the groups, comparison between the groups becomes difficult because those who dropped out of the experiment may confound the result.

6. Types of Experimental Designs:

A. Quasi-Experimental Designs:

Some studies expose an experimental group to a treatment and measure its effects. Such an experimental design is weakest of all designs, and it does not measure the true cause and effect relationship. This is because there is no comparison between groups or any recording of the status of the dependent variable as it was prior to the experimental treatment and how it changed after the treatment. In the absence of such control, the study is of little scientific value in determining the cause and effect relationship. Hence such a design is referred to as a quasi-experimental design. Its two types are mentioned below



i. Pretest and Posttest Experimental Group Design:

An experiment group (Without a control group) may be given a pretest, expose to a treatment, and then given a posttest to measure the effects of the treatment.

Posttests Only With Experimental and Control Groups:

Some experimental designs are set up with an experimental and control group, the former alone being exposed to a treatment and not the later. The effects of the treatment are studied by assessing the difference in the outcomes - that is, the posttest scores of the experimental and control groups.

B. True Experimental Designs:

Experimental designs, which include both the treatment and control groups and record information both before and after the experimental group is exposed to the treatment, are known as true experimental designs. Following four types are included in the course

i. Pretest and Posttest Experimental and Control Groups Designs:

These experimental designs include both pretest and posttests of experimental and control group.  The treatment effects are calculated by subtracting pretest value of experimental group from its posttest value and then subtracting the difference in value of control group of posttest and pretest from the remainder value. 

ii. Solomon Four-group Design:

The important feature of Solomon four-group design is the presence of two experimental groups and two control groups. One experimental and one control group are not given pretests. Here the effects of treatment can be calculated in several different ways. 

iii. Double Blind Studies:

Placebos i.e. sugar filled capsules are given to control group instead of real medicine and then effects of treatment are seen on both control and experimental groups to check for psychological effects in pharmaceutical studies where new medicines are developed and tested. 

iv. Ex-Post Facto Designs:

Here there is no manipulation of the independent variable in the lab or field setting. Subjects exposed to and not exposed to stimulus are studied before and after the stimulus but after some lapse of time. 




7. Simulations:

An alternative to lab and field experimentation currently being used in business research is simulation. Simulation uses model-building technique to determine the effects of changes, and computer based simulation are becoming popular in business research. A simulation can be thought of as an experiment conducted in a specially created setting that resembles the natural environment in which activities are usually carried on. In that, the sense simulation lies somewhere between a lab and a field experiment, insofar as the environment is artificially created but not far different from “reality”. Participants are exposed to real world experiences over a period of time, lasting anywhere from several hours to several weeks, and they can be randomly assigned to different treatment groups.



































