Chapter 17N Factorial Andysis of Variance

171 Thomes and Wang (1996)study:

a) Thisdesigncan becharacterized asa3! 2 factorial, with 3 levels of Strategy
and 2 levels of dd ay.

b) | would expect that recall would be better when subjects generated ther own
key words, and worse when subjects were in therote learning condition. | would
also expect better recall for the shorter retentioninterval. (But what do | know?)

©
Sumari es of RECALL
By | evel s of STRATEGY
DELAY
Vari abl e Val ue Label Mean Std Dev Cases
For Entire Popul ation 11. 602564 7.843170 78
STRATEGY 1. 0000 9.461538 6. 906407 26
DELAY 1. 0000 14. 923077 5.330127 13
DELAY 2. 0000 4. 000000 2.516611 13
STRATEGY 2. 0000 11. 269231 9. 606488 26
DELAY 1. 0000 20. 538462 1.983910 13
DELAY 2. 0000 2. 000000 1.471960 13
STRATEGY 3. 0000 14. 076923 6. 183352 26
DELAY 1. 0000 15. 384615 5. 454944 13
DELAY 2. 0000 12. 769231 6. 796492 13




173 Andysisof variance ondaain Exercise 17.1:
RECAL L by STRATEGY
DELAY
UNI QUE suns of squares
All effects entered sinmultaneously
Sum of Mean
Source of Variation Squar es DF Squar e
Main Effects 2510. 603 3 836. 868
STRATEGY 281. 256 2 140. 628
DELAY 2229. 346 1 2229. 346
2-\Wy Interactions 824. 538 2 412. 269
STRATEGY DELAY 824.538 2 412. 269
Expl ai ned 3335. 141 5 667.028
Resi dual 1401. 538 72 19. 466
Tot al 4736. 679 77 61. 515
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. 224
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21.

34.
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179
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Sig

. 000
. 001
. 000

. 000
. 000

. 000

There are significant differences dueto both Strategy and Delay, but, more

importantly, there isa significant interaction. These effects are easily seenin the

figurein Exercise 17.2.
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175 Bonferroniteststo clarify simple effects for datain Exercise 17.4:

(= Xil X
\/Mserror MSG(TOY
+
n n,
For Dataat 5 Minutes Delay:
For Generated versus Provided:
| |
_ 14.92! 20.54 _ ! 5.62 _1315
\/20.7009 , 207009 1784
13 13
For Generated versus Rote:
| |
_ 14.92! 15.38 _ ! 0.46 ~10.26
\/20.7009 + 20.7009 1.784
13 13
For Provided versus Rote;
205411538 _ 516 _, g
\/18.2308 , 182308 1784 '
13 13
ForDataat2 Day Delay :
For Generated versus Provided
|
_ 4.00! 2.00 _ 2.00 _119
\/18.2308+ 182308 1.674
13 13
For Generated versus Rote:
| |
_ 41 1277 _! 8.77 _15924
\/18.2308+ 182308 1.674
13 13
For Providedversus Rote:
| |
_ 21 1277 _! 10.77 ~1643
\/20.7009+ 20.7009 1.674
13 13

For 6 compaisonswith 36 df, thecritical valueoft is2.80.
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For the 5-minute dday, the condition with the key words provided by the
expeimenter is significantly better than both the condition in which the subjects
geneate ther own key wordsand therote learning condition. Thelatter two are
not different from each other.

For the 2-day dday, therote learning condition is better than either of the other
two conditions which do notdiffer between themselves.

We clearly see adifferent patern of differences at thetwo dday conditions The
mog surprising result (to me) in the supeiority of rote learning with a 2 day
interval.

17.7 Theresultsin thelast few exercises have suggested to me tha if | were studying for
a Spanish exam, | would fall back onrote learning, panful asit soundsand as much
agang commonwisdomasit is.

179 In this experiment we have as many primipaousmothers as multiparousones,
which certainly does notreflect thepopuktion. Similarly, we have as many LBW infants
as full-term ones, which is certainly notareflection of reality. Themean for primiparous
mothersis based on an equd nunbe of LBW andfull-term infants, which we knowis
not representative of the popuktion of al primiparousbirths Comparisonsbetween
groupsare still legitimate, but it makes no sense to take the mean of all primiparous
moms combined as a reflection of any meaningful popultion mean.

17.11 Simple effects versust tests for Exercise 17.10.

a) If | had runat test between those meansmy result would ssmply bethe squae root of
theF =1.328tha | obtained.

b) If | used M Sqror fOor my estimated error term it would give me at tha isthe squae
root of theF tha | would have had if | had used the overall M Sqror, ingead of the M Sgror
obtained in computing the simple effect.



1713 Andysis of variance for Spilich et al. Study:

Tests of Between-5ubjects Effects

Dependent Variable: ERRORS

Type Il Sum

Source of Sguaras df Mean Sguare F Sig.
Corracted Model 31744.725" g 1968.091 16.798 2000
Intercapt 45005074 1 45005.074 417.38% 000
TASK 2EBEGL.526 2 14330.763 132 855 L0040
SMEGRP 154 548 2 177274 L.644 187
TASK * SMKEGRF 272E 652 4 G82.163 H.326 L0040
Errar 13587200 126 107.835

Tatal 90341.000 135

Corrected Total 45331 926 134

a. K 5guared = .700 (Adjusted R Squared = .681]

Themain effect of Task andtheinteraction are significant. Themain effect of
Task is of nointerest because there is no reason why different tasks should be
equdly difficult., We don®care aboutthe main effect of Smoking either because
it is created by large effects for two levels of Task and no effect for the third.
Wha isimportant is theinteraction.

1715 Simple effectsto clarify the Spilich et al. Example.

We have aready seen these smple effectsin Chapter 16, in Exercises 16.18,

16.19,and 1621

1717 Factoria andysisof thedaain Exercise 162:

Dependent Variable: SCORE

Tests of Between-5ubjects Effects

Type Il 3um

Source of Sguares dt Mean Sgquare F Hig.
Corracted Model 1059 800" E 153.267 53.301 000
Intercept 5017.600 1 S017.600 57056 000
ACE 115.600 1 115.600 17.442 00D
HILO 792100 1 792.100 119512 000
AGE * HILD 152.100 1 152.100 22.94% 000
Error 23E.600 16 6.628

Total 6316.000 40

Corracted Total 1298 400 ig

4. R 5quared = 816 (Adjusted R Squared = .801)
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1719

Here we see tha we have a significant effect dueto age with younge subjects
outperforming olde subjects, and a significant effect dueto thelevel of
processing, with better recall of material processed at a highe level. Mog
importantly, we have a significant interaction, reflecting thefact that thereisno
important difference between younge and older subjects for thetask with low
levels of processing, butthere is a big difference when thetask calls for a high

level of processingN younge subjects seem to benefit more from that processing
(or domore of it).

"2 and #2 for thedaain Section 17.7:

Summary table from Section 17.7:

Source df SS MS F
Education 1 6769 6769 6.39
Group 2 12279 6140 5.80
E! G 2 2038 1019 0.96
Error 42 44462 1059

Totd 47 65548

4o - SSue_ 6769 _

SS,, 65548 °
vz _SSac! (€1 IMS,,, _67.69! (2! 1)I059 _ o
Faue SS,, +MS,.,, 65548+1059

> _ S 12279 _ 19

#2 o= =.
eow T sg 65548

otal
v S ! (9 DMS,,, 122791 (3! 1)1059 _ 15
Group SS,, +MS,,, 65548+1059

4o _SSc _ 2038 _ .

EG - -

SS,, 65548
., _SSoi (el h(e! DMS,, _2038! (2! D(3! 11059
£ SS,, +MS,,, 65548+10.59

.00
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1721 Set of daafora2! 2 designwith atwo main effects but nointeraction:

Cdl means
1 = Col1] 8 12
= Col-2 6 8

ON B~

Row-1 Row-2

1723 Theinteraction was of primary interest in an experiment by Nisbett in which he
showed that obese people varied the amountof food they consumed depending on
whethe alot or alittle foodwas visible, while normal-weight subjects ate approximately
the same amountunde thetwo conditions

1725 Calculation of Effect Size for main effectsin Exercise 17.1

_ Xomn ! Xp4e _ 16.949 6.256_10.693
ime MS J19.466 4.412

error

2.42

This represents a hugeeffect size for the Time variable.

It would belogical to compare conditionin which participants select thar own
keyword to therote learning condition.

~ Xaae! Xoe _ 9.4621 14.077_14.615_

@ = = =1.05
Condtion \/Mserror \/19466 4412

Thetwo groupsdiffer by aboutonestandard deviation, whichis till alarge
effect.

1727 Effect sizefor datain Exercise 17.13

It does nat make alot of senseto look for effect size measures for tasks, because thereis
nothing particularly interesting in that. However, because | asked the question, | oughtto
supply an answer, so | will compare the Pattern Recognition and Recall tasks, because
they are both relatively passive.

~ X X _9.644! 38.778 _129.134 _

— PatRe C Recall | 2 8

d = = =1
e Ms, J107.835  10.3844
Thetwo tasks differ by 2.8 standard deviationsin the number of errors.
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It does make sense to compare the norrsmoking and actively smoking participants,
because those are meaningful groups

~

16.067! 19.933 _ 13.866 _

d - -
el JMs, J107.835  10.3844

Thetwo conditionsdiffer by abouta third of a standard deviation, whichisa
reasonably large difference by Cohen@ standards

|
—_ NonSmoke " xActive —_

10.37

1729 Theimportant test for the Eysenck daaisthe interaction, because Eysenck
thoughttha thetwo age groupswould only differ in important ways when thetasks
involved a greater amountof cognitive processing.

1731 Liddle® study of sexud orientation.

Sexud |dentification:

Disclose Not Disclose | Mean
Female 3715 3656 3686
Male 3300 3300 3300
M eans 3508 3478 3493

Averagewithin-cell variance = 20.74

SSuu =ncit (X, 1 X..) =15" 2(36:86! 34932 +(33.00! 3494Y]

=30(L.9% + ( 1.997)=22349

SSier = N0t (X1 X.J =15" (35081 34937 + (3328! 34.94)]

=30(0.15 +( 0.19?)=1.35

SSye =n#t (X ! X.J 15" [(37.15! 349397 +...+(33.00! 34937] = 30(4.928 = 22553
SS. =SSy ! SSuu ! Sy, = 22553! 223491 1.35= 0,69

Source df SS MS F
Gender 1 22349 22349 10.78
Condition 1 1.35 1.35 <1
G! X 1 0.69 0.69 <1
Error 56 116144 20.74
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(Liddle (1997)argue persuasively tha theeffect of Condition was so very small tha the
failure to find a significant difference could not beattributed to small sample sizes.
There clearly seemsto benorea difference between these groups)



