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Experimental Data Analysis
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Statistical Decision Tree

Independent samples
t-test

2 groups

One-way ANOVA

More than
2 groups

1 independent
variable

2-way ANOVA

2 independent
variables

Between subjects

Paired-sample
t-test

2 levels of
independent

variable

Repeated measures
ANOVA

More than
2 levels of IV

Within subjects

Type of design
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Unexplained variation

Experimental variation

Signal-to-Noise Analogy
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Experiment Design

Tone

Intention to vote

Smith evaluation
Jones evaluation

Intention to vote

Smith evaluation
Jones evaluation

Print

Intention to vote

Smith evaluation
Jones evaluation

Intention to vote

Smith evaluation
Jones evaluation

TV

Medium

PositiveNegative

Vote intention = f (Tone, Medium, Tone x Medium) + e

Candidate evaluation = f (Tone, Medium, Candidate, Tone x Medium, Tone x Candidate, Medium 
x Candidate, Tone x Medium x Candidate) + e
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Mean and Variance

n
SSX =:meantheoferror Standard

X
n

X = ∑1:meanSample

SS =:DeviationStandard 2

XX
n

S −
−

= ∑ )(
1

1:VarianceSample 22
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t test: Difference Between Two Means

2−= NdF

=
S
dt
d

:meansofDifference −= XXd BA

:dofError Standard 22 += SSS XXd BA



Negative Positive Mean Difference (d) 2

1 7 Standard error of d 0.98

4 7 t 2.03

5 5 dF 10

1 4 p < .06 (one-tailed)

5 6

5 4

Group Mean: 3.5 5.5

Standard D. 1.97 1.38

0.81 0.56

Raw Data

Treatment Group

Standard 
Error of Mean
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ANOVA Formulas

e

G

MS
MS

F =

eGT SSSSSS +=

dF
SSMS =:SquareMean 

k i
ixn

GM = ∑∑1:MeanGrand

k i
kie xxSS −= ∑∑ )(:(Error)SquaresofSum 2

k
k

kG GMxnSS −= ∑ )(:(Groups)SquaresofSum 2

k i
iT GMxSS −= ∑∑ )(:(Total)SquaresofSum 2



Negative Positive
1 7 Grand Mean: 4.5 1
4 7 Sum of Squares (Groups): 12 k-1 1 12 MSG -MSe 4.14
5 5 Sum of Squares (Error): 29 n-k 10 2.9
1 4 Sum of Squares (Total): 41 n-1 11 3.73
5 6
5 4

Group Mean: 3.5 5.5

Negative Positive
12.25 6.25
0.25 6.25
0.25 0.25

12.25 0.25
0.25 2.25
0.25 0.25

Negative Positive
6 6

Negative Positive
6.25 2.25
0.25 2.25
2.25 0.25
6.25 2.25
2.25 0.25
2.25 2.25

Raw Data

Squared Group Deviations

Squared Within-Groups Deviations

F ratio
Mean 

Square
Degrees of 
Freedom

Tone

Squared Deviations from Grand Mean
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Factorial ANOVA: Interactions

)()( :(AxB) Squares of Sum 2
BA

a b
ababAxB SSSSGMxnSS +−








−= ∑∑



Medium
Negative Positive Row Mean

TV 1 7 4.83
4 7
5 5 4.5 1

Group Mean: 3.33 6.33 12 k-1 1 12 MST/MSe 3.89
Print 1 4 4.17 1.33 j-1 1 1.33 MSM/MSe 0.43

5 6 3 (k-1)(j-1) 1 3 MSTxM/MSe 0.80
5 4 24.67 n-jk 8 3.08

Group Mean: 3.67 4.67 41 n-1 11 3.73
Col. Mean: 3.5 5.5

Medium Medium
Negative Positive Negative Positive

TV 12.25 6.25 TV 5.44 0.44
0.25 6.25 0.44 0.44
0.25 0.25 2.78 1.78

Print 12.25 0.25 Print 7.11 0.44
0.25 2.25 1.78 1.78
0.25 0.25 1.78 0.44

Medium
Negative Positive Row

TV 4.08 10.08 0.67
Print 2.08 0.08 0.67

Column 6 6

Tone

Group Deviations from Grand Mean
Tone

Tone

Sum of Squares (Total):

Sum of Squares (Medium):
Sum of Squares (TxM):

Squared Dev's from Grand Mean Squared Dev's from Group Mean

F ratio
Grand Mean: 
Sum of Squares (Tone):

Sum of Squares (Error): 

Raw Data
Tone

Degrees of Freedom
Mean 

Square


