[ Factorial Designs

& Two-way ANOVA

" JEE
Two-way designs

! Between-subjects

1 Two IVs

i Three treatment effects to be considered:
* Main effect of IV A - just like one-way design
* Main effect of IV B
* Interaction of IVA and IV B

1 The 3 treatment effects tested by three

separate F tests - but all done in one
ANOVA

" A
Two-way ANOVA
1 Requires further partitioning of the SS;

t Oneway: SS; =SS, + SSg),
" OR: SST = SStreatment + SSSIA

! SSireatment => SSp + SSg + SSpp
1 Orthogonal SS values

" A
Two-way Designs
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F
Two-way ANOVA

1 Marginal means are average mean for
one level of an IV b these are compared
to determine main effects

1 Condition means are averages for the

AxB combinations b these are compared
to determine interaction effect

g
Example

1 Is there and effect of TV viewing on the
intelligence of preschoolers?

1 Factor A: Content (Sesame Street vs.
Cartoons)

1 Factor B: Length (2 vs. 4 hours/day)




All possible combinations
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Interaction

1 An interaction is present when the simple
effects of one IV are not the same at all
levels of the second IV

1 Is the effect of content different at different
levels of length?

1 Or, is the effect of length different for
different kinds of content?
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Simple Effects - 1
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OR, Simple Effects - 2
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Two-way ANOVA

I F ratios: 1 Same error term
" Fp=MS, (W|t_h|n-groups
VIS varlance_) used for
" Fg=MSg each ratio
MSg/as 1 Only the between-
" Faxs = MSyxg groups variance terms
MSg/as changes according to

the effect being tested

o
Two-way ANOVA

1SS, = n(b)(Y-Y)?
1 SSg =n(@)=(Yg-Yq)?
1 a=#levels for IV A
t b =+#levels for IV B
! n # subjects per condition

Two-way ANOVA

! Interaction term
! SSps
= nZ[(Yas-Y7) - (Ya-Yq) - (Ye- YD)
1 Same as:
SSpxe =NE(Ypg - Ya - Yg + Yq)?

o
Two-way ANOVA

1 Degrees of freedom
" dfy=a-1
" dfy =b-1
" dfaxg = dfa(dfg) = (a-1)(b-1)

1 Error term - same as for one-way, but
consider variance within each condition
(group)

" dfgjag = (@)(0)(n-1)
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Interaction Term

1 Compares the difference between
condition means at one level of an IV with
the difference between the condition
means at the other level(s) of the IV

Interaction: content x length
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"
Interaction Term

1 If the interaction is significant, it means that the
differences are NOT the same

1 e.g., difference for time (2hrs vs. 4hrs) on IQ is
not the same for different content (sesame street
and cartoons)

Stated differently:

1 Could also be that the effect of content on 1Q is
not the same for 2hrs and 4hrs of viewing.

1 Remember: the effects are on the DV (IVs do not
have an effect on one another)
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Similar to Orthogonal Contrasts




