Research Design and Analysis (Psy 223) Formulas

THE MEAN

µ =
[image: image1.wmf]N

X

å


OR

[image: image2.wmf]X

(M) = 
[image: image3.wmf]n

X

å


VARIANCE

Conceptual Formulas:
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Computational Formulas:
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STANDARD DEVIATION
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Z-SCORES

Computing z from raw score:
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Finding raw score from z:
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Z-SCORES (FOR LOCATING SAMPLE MEANS)

Computing z from raw score:
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T-STATISTIC (FOR A SINGLE SAMPLE)

Computing t from raw score:
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T-STATISTIC (FOR INDEPENDENT SAMPLES)
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df = n1 + n2 –2

T-STATISTIC (FOR RELATED SAMPLES OR MATCHED SAMPLES)
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 df = n-1 

ESTIMATION (CONFIDENCE INTERVALS)

Using a z-statistic (single sample):
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where z is the z for the confidence interval.
Using a t-statistic (single sample):
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where t is the t for the confidence interval.

Using a t-statistic (independent samples)
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Analysis of Variance Formulas

One-Way ANOVAs

df total = N-1

df between (df group) =  k-1

df within/error = N – k 
SStotal = 
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SSbetween (SSgroup) = 
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MSBETWEEN (MSGROUP) = 
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MSWITHIN/ERROR = 
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Repeated-Measures ANOVA

dfTOTAL = N – 1 

dfBETWEEN/GROUP = k – 1

dfwithin/error= 
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dfsubjects = s-1 = (where s is the # of subjects/participants)

dferror = (k-1)(s-1)
OR
 Dfwithin/error - Dfsubjects
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SSBETWEEN / GROUP = 
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SSSUBJECTS = 
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SSERROR = SSwithin/error – SSSUBJECTS 
MSBETWEEN = 
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2-Factor ANOVA 
dftotal = N – 1

dfbetween = k – 1

dfwithin = N – k 

df factor A = Levels in Factor A – 1

df factor B = Levels in Factor B – 1

dfA x B interaction = dfbetween – dffactor A – dffactor B
SSTOTAL = 
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SSfactor A = 
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SSfactor B = 
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SSA x B interaction = SSbetween – SSfactor A – SSfactor B 

MSfactor A = SSfactor A / dffactor A 

MSfactor B = SSfactor B / dffactor B 

MSA x B interaction = SSA x B interaction / dfA x B interaction

Ffactor A = MSfactor A / MSwithin/error 

Ffactor B = MSfactor B / MSwithin/error
FA x B interaction = MSA x B interaction / MSwithin/error 

ANOVA POST-HOC TESTS

Tukey’s HSD

HSD = q 
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Where n = number of scores in each group.

q = a value found in Table B.5; need to know k and dfWITHIN/ERROR
Sheffe’s Test

SSbetween 2 groups = 
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 NOTE: The last term of this equation refers to total for the 2 groups you are comparing, not the total of all your groups.

dfbetween is k – 1 in all cases.

MSBETWEEN 2 groups = MSGROUP = 
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MAGNITIDE OF EFFECTS

For One-Way ANOVAs
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CORRELATION FORMULAS
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df = n – 2 where n is the number of participants.

REGRESSION FORMULAS
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standard error of the estimate = 
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Chi-Square Formulas

Chi-Square Goodness-of-fit test
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df = k-1

Chi-Square Test of Independence
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df= (R-1)(C-1)
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