· Chapter 2--Variance

· main task in psychology

· explain variability in some behavioral variable of interest

· that is, understand differences among people in their behavior (acts, thoughts, feeling, etc.)

· [if people don’t vary—no point in explaining!]

· e.g. friendliness – more specifically, helping behavior

· e.g. hatred – acts of aggression

· Explaining variability is involved throughout all phases of the research process

· research questions concern increasing our understanding of behavioral variability

· Design studies best suited to describe and understand variability in a particular behavior

· Measures chosen to capture numerically the variability we observe in participants’ behavior

· Use statistics to analyze variability in our data 

· How to express (or capture) how much variability there is in a set of scores – in our data we have collected?

· Variance = Statistic used to indicate amount of observed variability in participants’ scores

· Variance—conceptual understanding

· How much variation is there in the scores?

· How dispersed, how spread out scores are?

· Interested in friendliness—say, helping behavior

· What influences how much people help?

· Make them more aware of variations in helping behavior

· Two conditions

· experimental = awareness

· control = no manipulation

· Observe helping behavior & assign each P a score 

· 1 = not at all helpful   to  5 = extremely helpful

· Have set of scores—how do I understand what is going on with them—what I found?

· Describe/summarize data – compute descriptive statistics
· Reduce a large number of scores/observations to interpretable numbers (e.g. means, percentages, range, variance)

· See numerical example below

· versus inferential statistics  [talk about later in semester]

· Allow us to draw conclusions about whether our findings are ‘real’ and robust  (as opposed to being due to chance, random factors that influenced outcome in our study)]

Helping behavior observed in 2 different Groups

· experimental (awareness) vs control condition

· #s indicate the degree to which an Observer rated each participant as helpful

· 1 = not at all  to  5 = extremely helpful
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First step—always: Compute Descriptive Statistics

Frequency Table   C                  D
                    _________________________________         ____________________________________
|        |Frequency |Percent|    |Frequency|Percent|

|-----|   |-------|-------||   |---------|-------|

|1.00 |   |3      |25.0   ||   |1        |8.3    |

|-----|   |-------|-------||   |---------|-------|

|2.00 |   |2      |16.7   ||   |3        |25.0   |

|-----|   |-------|-------||   |---------|-------|

|3.00 |   |2      |16.7   ||   |5        |41.7   |

|-----|   |-------|-------||   |---------|-------|

|4.00 |   |3      |25.0   ||   |2        |16.7   |

|-----|   |-------|-------||   |---------|-------|

|5.00 |   |2      |16.7   ||   |1        |8.3    |

|-----|   |-------|-------||   |---------|-------|

|Total|   |12     |100.0  ||   |12       |100.0  |

Bar Charts

Experimental Condition =>awareness of differences 
                         in helping behavior 
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Control Condition  =>no manipulation
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Other important descriptives:

=> Minimum,  Maximum,  Mean,  Range

How to compute the Variance 

=>responses from Ps in two different conditions on variable of interest
=>determine how dispersed (spread out) scores are

=>i.e., do scores come from same distribution 
  (of scores) or not?
Mean = 2.92 for both conditions     Range = 4
        Scores                       Scores

  C     Minus    Square |     D      Minus   Square

scores  Mean     MinMn  |  scores    Mean     MinMn

1.00    -1.92     3.69  |   1.00    -1.92     3.69

1.00    -1.92     3.69  |   2.00     -.92      .85

1.00    -1.92     3.69  |   2.00     -.92      .85

2.00     -.92      .85  |   2.00     -.92      .85

2.00     -.92      .85  |   3.00      .08      .01

3.00      .08      .01  |   3.00      .08      .01

3.00      .08      .01  |   3.00      .08      .01

4.00     1.08     1.17  |   3.00      .08      .01

4.00     1.08     1.17  |   3.00      .08      .01

4.00     1.08     1.17  |   4.00     1.08     1.17

5.00     2.08     4.33  |   4.00     1.08     1.17

5.00     2.08     4.33  |   5.00     2.08     4.33

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

ADD=>   [0.00]   24.92              [0.00]   12.92

Sum of Squared    24.92                       12.92

 Deviations

=> SS Deviations Divided by N-1 => Variance

               2.27                    1.17

N = total number of cases in study
n = # of cases in condition or subsample

· Range—only tells us how much largest and smallest score differ from each other

· Does not tell us anything about all the score that are inbetween 

· what those scores are and how much they vary 

· Varying from what?  Some standard

· Useful standard--average or mean score for set of numbers

· Determine how much each score varies from average score

· If most scores tightly clustered around mean

· little variability

· If most scores are more spread out, vary great deal around mean

· large variability

· Variance
· How dispersed, how spread out scores are around the mean

· Variance—statistical understanding

· Calculate Mean

· Calculate Deviation scores (i.e., scores – mean)

· Square deviation scores (so they have same sign)

· Add all squared deviations
· Divide by [one less than] number of participants (N - 1) b/c otherwise the more Ps you test the greater variance is!
· Note: do not need to calculate Variance (understand conceptually)
· but do know Range & Mean
· Chapter 2—Variance – continued

· focus so far on the TOTAL variance in responses (e.g. measured behavior) of Ps

· however—total variance can be understood in terms of:

                                        Explained     +       Unexplained
Total variance      =       Systematic    +  Unsystematic/Error

in set of scores                Variance                  Variance 
· Researchers goal—determine degree to which variability in one variable related in systematic fashion to variability in other vari.

· That is, hypothesis is that there is a relation b/w two (or more) variables [that are of interest to us/the researcher]

· Variation in one variable systematically related to variation other

· IV (predictor) => DV (outcome)

· Book examples: 

· Temperature -> aggression

· Optimism -> health

· Class example

· Predict (what influences?) => helping behavior

· Experimental manipulation (enhance mood, prime friendly)

=> helping behavior
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Total Var  =  Systematic Var +    Unsystematic Var

                                                  (not measured + error)

· Systematic/Explained variance = part of Total Variability in Ps’ behavior that is related in an systematic—predictable—fashion to the variables the researcher is investigating

· Unsystematic/Unexplained (“Unmeasured” and Error) variance =

· all remaining variance of Total variance that is unaccounted for by variables under investigation 

· 85% in helping study

· Can think of Unsystematic variance as consisting of

· unidentified (not measured) factors => Unmeasured Var
· measurement errors/mistakes           => Error Var
[=> note book says Total V = Systematic V + Error V]

· Unidendtified/Unmeasured V: Factors researcher is NOT studying that may also be related to Ps’ behavior

· E.g., what else could be influencing whether a person will engage in helping behavior?








· In fact, majority of variance in behavior (outcome, DV) we measure in any one study typically not associated with primary variable of interest (our predictor, IV)

· Why is that?

· B/c behavior has multiple determinants 

· researchers can only study limited # of variables in one study

· in follow-up study=> we are more comprehensive: 

·  greeting condition + measure 4 additional factors

· able to explain 55% of total variance in helping behavior!

· Only 45% unexplained (unsystematic/error variance)

· Researchers’ task -- determine how much of total variance is due to systematic vs unsystematic variance

· Use statistics to partition variance into two components 

· (1) calculate how much of total variance is Sys vs Unsys Var

· (2) test whether amount of systematic variance in data is enough to conclude that the effect is real/big enough

· as opposed to being due to random/chance influences

· inferential statistics=> later in semester

· Easier to detect a signal (how one thing is related to/influences another) when the noise is low (unidentified/error variance is kept to minimum or controlled)

· e.g., TV (no cable in Iowa) –fuzzy picture

· Dirty glasses

· Static on phone

· Our mood manipulation in helpfulness study

· current mood of Ps; weather on day, personality

· factors that may obscure or weaken effect of manipulation

· Try to keep extraneous influences to minimum

· Want to know not only whether two things are related (systematic variance) but also HOW STRONGLY they are related

· Strength of association = proportion of total variance in participants’ responses that is systematic variance 

· i.e., variance explained by the variables under study

· Proportion: Systematic Variance / Total Variance

· The larger the proportion, the stronger the relationship b/w variables

· Statistics used to express strength of relationships called measures of strength of association
· Index of this strength called effect size
· estimate proportion of total variance in data that is systematic variance  [vs Unsystematic (error/unidentified) variance]

·    00 
(0/100 = 0)
 = no relationship

· 1.00 
(100/100 = 1) 
=  perfect relationship

· .50

(50/100 = .50)

· = 50% of total variation in scores due to systematic variance

· vary b/w .00 & 1.00

· the larger the more variance explained

· b/c these are proportions, can directly compare influence (effect) of several measures to each other

· e.g., our multiple predictor Venn diagram—friendliness

· What’s a big effect?

· .05
.10
.25
.30
.50??

· differences in views; vary by area/field of study

· good rule of thumb—Cohen (1977)

· .01
small effect

· .06
medium effect

· .15 
large effect

· 15% of variance explained big effect?

· Do you agree with that?

· Yes, b/c psychological phenomena/human behaviors very complex

· Multiply determined!

· large number of influences on us every second!

· [plus we have “free will”!]

· Thus, incredible that any ONE variable would account (explain, predict) 15% of variance in an outcome!

· Results obtained in any one study (e.g., group project) is…

· estimate of the “true” association b/w two variables

· Strength of association found in any one particular study affected by many factors

· (1)  the true relationship b/w the variables   

--BUT also--

· (2)  by the characteristics of the particular study

· sample, particular measures used, research procedures 

· Thus, any one study we conduct may find somewhat stronger or weaker effect 

· So, what to do?

· examine strength of associations b/w particular set of variables ACROSS multiple studies

· Principle of Aggregation
· every single estimate biased in certain ways

· if average across multiple indicators (studies), random biases will cancel out & get more accurate estimate

· Meta-analysis—procedures used to analyze and integrate results from large set of individual studies on specific topic of interest (e.g., all studies predicting helping behavior)

· Using published info, for each study calculate index of strength of relationship b/w variables—that is, Effect Size 

· then statistically integrate these estimates to obtain a more general (reliable, robust) estimate of true strength of effect
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