The Measurement of Behavior—Chapter 3

· Examples

· IQ measurement--book;  handedness and creativity--lecture

· Types of Measures (really covered in Chapter 4)

· SLOP




or   SOAP
· Self-report




Self-report

· Life/Archival data


Observational measures

· Observational measures

Archival/Life data

· Physiological measures

Physiological measures

· “Levels” of Measurement

· Goal of all measurement is to assign numbers to participants responses—to QUANTIFY behavior

· Allows us to analyze the data

· Rating scale

· Do you ever feel lonely?

· Not at all       Somewhat         Quite a bit            A lot

· Can be converted to numbers=>assign 1, 2, 3, 4

· BUT—note, not all numbers are the same

· Four different levels of measurement

· Four different LEVELS (scales) of MEASUREMENT

· Not ALL numbers are the same

· vary in degree to which the numbers used to capture participants’ behaviors correspond to the real number system
· That is, one extreme is “representational”, other is “real”

· N, O, I, R  [R I O N]

=>REPRESENTATIONAL (least info, less powerful statistical tests)
· NOMINAL scale = NAMING (purely representational)

· ORDINAL = ORDERING ranking from highest to lowest; intervals (distances) not meaningful

· INTERVAL = intervals are meaningful

· But no true zero point and can’t divide

· RATIO = ratios are meaningful & true zero point

=>REAL (most info, most powerful statistics)

· Two reasons why level of measurement is important

· determines amount of info provided by a measure (more better)

· determines kinds of statistical tests that can be performed on data (more powerful tests better)

· How is that important to Your Project?

· Choose highest level of measurement possible 

· (yes/no vs. rating scale)

· When using Nominal—make coding (representation of constructs with numbers) meaningful

· Estimating the Reliability of a Measure

· Measurement goal is to assign numbers to a quality of interest (behavior, events) so that they correspond in some meaningful way to the attribute we are trying to measure

· That is, variability in the assigned numbers should as accurately as possible reflect the variability in the attribute being measured (e.g., friendliness, helping behavior, handedness, creativity) 

   
1                    =           2            +      E 

   
3                    =           3            +      E    

   
3                    =           2            +      E  

   
1                    =           4            +      E  

   
5                    =           5            +      E  

Observed Score    =   True score     +   Measurement error

# we recorded       =     in reality       +  degree to which we are off

· Every time we measure sth., want to know whether it is reliable (solid, trustworthy, repeatable)

· Important characteristic of a measure is that it is reliable

· RELIABILITY

· The consistency or dependability of a measure (or a measuring technique)

· Ps score on measure consists of two components

· True Score + Measurement Error

· True score = score Ps would have obtained if measure were perfect and we were able to measure without errors

· All measures obtain some Measurement Error
· Take IQ test what if anxious?  Will performance truly/entirely reflect abilities? 

· Observed score might be lower than the “true” score

· Observed bar press is 50 but it may have malfunctioned and actually bar press is 52

· Measure of typical mood—just got some good news

· Likely factors to influence Measurement Error

· —5 major  categories

· Transient states

· Stable attributes

· Situational factors
· Characteristics of the measure itself

· Mistakes in recording Ps’ responses (or made by Ps)

· No matter what source, measurement error undermines reliability of measures

· Reliability of measure inverse function of measurement error (inverse relationship)

· If ME low, reliability higher

· Reliability of Measure as Systematic Variance

· We can never know for certain precisely how much ME is contained in a particular participant’s score

· Or what P’s true score (really) is

· But we can estimate the reliability of measure  (not of a score)

· Note—two different levels of analyses

· Before, individual score

· Here, measure

· To estimate Reliability of a Measure, analyze variability in a set of scores

· Have scores from multiple Ps & variance in scores 

· Total variance we find in set of scores on a measure (friendliness, creativity) composed of same two components as each individual score

Total variance             Variance                        Variance 

       in a                 =        due to             +             due to

set of scores                 True score               Measurement Error
· E.g., have three ways to measure creativity

· Self-report, teacher ratings, & pick a task test

· 3 scores, each containing   “true score”+ “E” 

· extent to which scores measure the same thing?

· Estimate reliability of overall creativity measure

· Assessment of Reliability

· 3 different methods of estimating reliability 

· all same logic:

· to what extent do two (or more) measurements of same behavior (construct, object, event) yield similar scores?

· Degree to which they agree/overlap/go together/systematically vary with each other?

· if a good deal of agreement

· =>fair to assume that measurements tap the same true score variance

· if very little agreement

· =>measurement must contain a high degree of measurement error

· statistically test degree to which two measurements yield similar score 
· estimate proportion of the total variance that is systematic true-score variance vs. measurement-error variance
· estimate of reliability of measure
· a statistic that allows us to capture the degree to which two things vary (go) together is the   Correlation coefficient
· Correlation coefficient  (indicated by  r )
· Statistic to measure the strength of the linear association between two variables

· degree to which they go, or vary, together

· A statistical index of the linear association of two variables, ranging from

· +1.00   perfect positive relation 
--strong

·     .00  no linear relation

· -1.00   perfect negative relation
-- strong

· Use correlation coefficient to determine the degree to which two constructs of interest go together (vary systematically—Ch 2)

· Example: Height & weight correlate about  r = .70 

· => very strong

· if friendly greeting => increased helping behavior?  r = .40

· If left-handed => more creative?   r = .18

· Cohen (1977) – rule of thumb—for correlations
· .40 is a strong correlation in social sciences

· .25  moderate and pretty typical of effect sizes

· .10 weak but nevertheless potentially meaningful & important

· Proportion of variability shared by two variables (or measures)
· Square correlation to get proportion of systematic variance
· Proportion of variance explained or accounted for

· Association between Height & weight:    

·  r = .7 

r squared = .49  
· approx. 50% of shared variance b/w height and weight

· good rule of thumb—Cohen (1977) 

· (left values from Chap 2 OH
  right values for r)

·  for r2 (r squared)



for r
· .01

small effect


=>  r = .10
· .06

medium effect


=>  r = .25
· .15 

large effect


=>  r = .40 (approx.)
· no need to square correlations b/c they already are an effect size estimate

· strength of an association between two variables
· i.e., how strongly they are related (correlated)

----------------------------------------------------------------------------------
· Different rule of thumb for what is considered “big” (or ‘big enough’) when assessing reliability 

· degree to which to indicators of SAME construct go together

· r = .7   which amounts to 50% of overlapping (systematic/true score) variance

· Different types of Reliability

· Reliability… extent to which indicators of the same construct yield similar scores--

· 3 useful ways of evaluating reliability 

· reliability expressed mathematically using correlation coefficient

· r indicates degree to which variables are linearly related 

· Test-retest reliability

· Consistency of responses on a measure over time

· Temporal stability of test

· Inter-item reliability  [= internal-consistency reliability]

· Method of internal consistency

· Degree of relatedness of components of test

· typically multiple items on a scale

· 1. Item-total correlation—for each item or question on scale

· does each item correlate with total score of all other items

· 2. Split-half reliability—divides items on scale into two sets; total score for each set correlated

· 3. Cronbach’s alpha coefficient—equivalent to average of all possible split-half reliabilities

· Inter-rater reliability  [=inter-judge or inter-observer]

· Consistency among two or more raters/judges/observes

· Observers use own judgment to interpret something

· E.g. unobtrusive observation in helping example, coding of open-ended responses, ratings of attractiveness…

· Increasing Reliability of a Measure

· try to maximize reliability of measures by eliminating any possible sources of measurement error you can think of

· 1. Standardize administration of the measure/procedures

· 2. Clarify instructions and questions

· 3. Train observers 

· 4. Minimize errors in coding data

· 5. Idea of aggregation 

· Use multiple items to measure a construct

· Use multiple measures for a construct

· (in book called triangulation or convergent operations)

· Use multiple observers/raters

=>the more good indicators of a construct you can use, the more reliable your overall measurement will be! 

[do NOT include a bad one, though!!]

· Okay, we got Reliability—is there anything else we want?

· Aliens visiting the earth—scale as indicator of IQ…

· Any problems with that?

· Other examples 

· Observer ratings of helping behavior (E); creativity (IQ, math)
· ESTIMATING THE VALIDITY OF A MEASURE

· Reliable measures not good enough unless they are also valid

· Validity—extent to which a measurement procedure actually measures what it is intended to measure 

· new group exercise=>increases creativity of pre-schoolers?

· measure of creativity MUST capture actual differences among individuals in their creativity (not, e.g., their IQ)

· Several types of validity

· Focus here on measurement context: 

· does variability in Ps’ scores on particular measure reflect variability in the characteristic we want to measure?

· FACE validity (least important, potentially misleading)

· Does measure on the surface seem/appear to be measuring what it is supposed to be measuring?

· One consideration, but some measures valid without being ‘face valid’ (e.g., empirically derived measures, CPI)

· Also, just b/c something “looks valid,” doesn’t make it

· (e.g. self-report on wisdom, creativity)

· CONTENT validity (not in book but should consider)

· Does test/questionnaire items represent the kinds of content areas it is supposed to represent?

· E.g. 


· Exam in class (chaps 1, 2, 14—all covered; chap 3?)

· Conscientiousness (all domains covered?)

· Guide to measurement construction but doesn’t ensure V

· CONSTRUCT validity (important)

· does measure relate in systematic ways to other constructs?

· Those it is supposed to correlate with—convergent
· Those it is not supposed to correlated with—discriminant
· E.g., creativity

· Convergent

· + r  with IQ, openness to new experiences

· - r  with conventionality, narrow-mindedness

· Discriminant

· would not expect any corr — extraversion, anxiety

· Construct validation

· process that involves testing theory-derived predictions

· CRITERION validity (important)

· does measure predict other, independent outcomes (criteria)? 

· Oftentimes try to predict behavioral outcomes

· Concurrent validity (related to outcome at same time?)
· Predictive validity (related to outcome measured later?)
· Scholastic aptitude test predicts college performance?  

· r = .4; explains 16% of variance in 1st yr GPA

· FAIRNESS and BIAS in Measurement (see page in book)

· have Test Bias if test is not equally valid for everyone

· e.g., valid for one group of people but not other

---------------------------------------------------------------------------------

· Think about your measurement/procedures/questionnaires—

· are you using highest level of measurement possible?    Reliable?    Valid?    Any potential test biases?

