Variable: any characteristic or phenomenon that can vary across organisms, situations, or environments.

  

Variables can be manipulated or measured.

  
Three categories of variables:

  

        Independent variable (usually manipulated)

        Dependent variable
(usually measured)

        Subject variable (usually selected, may involve measurement)

  
  

OPERATIONAL DEFINITIONS 
  

Two types of definitions are usually found in empirical research papers. Conceptual definitions, which resemble dictionary definitions that refer to the general concepts, are often presented in the introduction. Operational definitions, which define traits in concrete, step-by-step physical terms, are usually presented in the section on method.

  

An operational definition specifies the operational measures, which we use to define a concept or variable.  It must be presented in great enough detail so another researcher could repeat it to replicate the study. 

  

  

Operational definitions should be provided for all declared variables.  The following example does not describe the specific physical actions taken in the presence of the experimental participants.

  

“The stress-producing condition for the experimental group was a mild verbal threat given by the experimenter.”

  

Better: “In order to produce the stress-producing condition for the experimental group, a male experimenter who was dressed in a white doctor’s jacket seated the participants.  He introduced himself as a medical doctor and stated that for the purposes of the experiment, ‘You will receive a mild electric shock while we measure your blood pressure.’”

  

  

Types of variables:

  

        Discrete: a variable that consists of separate, indivisible categories, so that no values can exist between two categories.  E.g. type of disorder, major

  

        Continuous: a variable that has an infinite number of possible values, and can be represented by fractional or whole units.  E.g. scores on a test, reaction time

  

Variables can also be categorized as

  

        Qualitative: a variable that varies in kind.

  

        Quantitative: A variable that varies in amount.

  

  

Ways in which the desired variation in an IV can be achieved

        Presence versus absence

        Amount of variable (how many levels)

  

        Type of variable (assign labels)

  

  

Concrete ways in which variation can be achieved 
  

        Experimental manipulation (controlled adjustment of the IV)

  

Instructional manipulation 

  

Event manipulation

  

        Individual difference manipulation (results in an ex post facto type of study)

  

  

Factors Affecting Our Choice of Variables to Manipulate or Observe

  

        Research Tradition 
Our variables may be similar to those used in previous studies

  

        Theory 
Theories may suggest certain variables to be included

  

        Availability of new Techniques 
Sometimes a new technique is developed, allowing us to manipulate a variable that we could not in the past

  

        Availability of Equipment 
The variables we manipulate may be limited by the equipment available to us 

The Dependent Variable 

  

Must be sensitive enough to show variations in performance as a result of variations in the IV. 
  


Ceiling effect: Performance high at all levels of the IV

  


Floor effect: Performance low at all levels of the IV

  

Must be appropriately related to the IV (e.g. split-brain studies)

  

  

Types of dependent variables 
  

· Behavioral responses 

  

· Physiological responses 

  

· Self-reports 

  

  

  

  

  
Reliability of Measures 
  
Reliability refers to the consistency or stability of a measure.  A good measure of a variable should be reliable. 
  
Any observed score on a measure of a variable reflects a true score on the variable plus measurement error. 
  
A reliable measure has little measurement error. Thus, the observed score on the measure reflects the true score on the variable. 
  
A measure of a variable that is unreliable cannot be used to study the variable. 
  
Reliability is often assessed by measuring the same people more than once.  A reliable measure will yield the same or almost the same score each time. 
  
Reliability can sometimes be established through replication. 

Assessing Reliability 
  
Test-retest reliability: Established when two successive (at Time 1 and Time 2) measurements are closely related. (The relation is established by calculating the correlation between the two). 
  
Inter-rater reliability: Established when two observers simultaneously measure the DV and their measures are closely related. 
  
Split-half reliability: Established when scores from two halves of a test are closely related. This is an internal consistency measure and is based on the idea that one should respond consistently to all the questions, hence the expectations that scores on the two halves should be related. 
  
Odd-even reliability: Established when scores from the odd-numbered items are closely related to the scores from the even-numbered items. 
  
Item-total reliability: Established when the scores on each item on a measure are closely related to the total score on the measure.  Often used to eliminate items that have low correlations with the total score. (Another index of internal consistency). 
  
Validity of Measures 
  
The extent to which the measure of a variable actually measures what it claims to measure.  More generally, validity is the extent to which an operational definition of a variable does in fact reflect the underlying conceptual variable. 
  
It is often assessed by assessing the construct validity of the DV. 
  
Construct validity 
  
Refers to the extent to which an abstract construct (e.g. intelligence) can be inferred from the operational definition of that construct. 
  
Do the experimental operations represent the construct of interest to the experimenter? 
  
Construct validity is established when the manipulation of a variable relates to other manipulations in theoretically meaningful ways. 
 
Construct validity can be achieved by: 
        Providing a clear definition of the abstract construct (pre-testing may be necessary) 
        Obtaining data to show that the empirical representation of the IV does not vary with measures of related but different conceptual variables. 
  
Validity can also be established by obtaining convergent and divergent data. 
  
Convergent data: data indicating agreement in several measures of the same construct.  (e.g. correlating scores on an IQ test with scores on a different IQ test) 
  
Divergent data: data indicating lack of relationship between measures of different constructs. (e.g. IQ scores should not be related to anxiety scores, or depression scores). 
  
Other types of validity include: 
  
Face validity: A general estimate of whether a measure appears to measure the variable being studied. 
  
Predictive or Criterion validity: Established when the measure of a predictor variable relates to scores on a criterion variable. 
  
Concurrent validity: Established when scores from a new measure are closely related to scores obtained from a more established measure of the same variable. 
