


3 K4 TWO-WAY ANOVA, COMPLEX MOTOR TASKS

DV (dependent variable)

* score on a video game that simulates driving a large truck at night

IV (categorical independent variables)

* Sleep deprivation (subjects spend four days in a sleep lab)
— (I) Control: allowed to follow their own sleep schedule
— (2) Jet Lag: keep usual amount, but not allow any during | | pm-7am
— (3) Interrupted: usual amount, but no more that 2 hours at a time, separated by |+ hours awake

— (4) Total Deprivation: total lack of any sleep

e Stimulant
— (I) placebo: sugar pill, but told it is caffeine
— (2) caffeine: caffeine pill, told it is caffeine

— (3) reward: mild electric shocks for mistakes & money for good performance

* Subjects

— 5 per sleep x stimulant combination... 5x (4 x3) = 5x 12 =60
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data_wide <- data.frame(control_placebo
control_caffeine
control_reward
jetlag_placebo
jetlag_caffeine
jetlag_reward
interrup_placebo
interrup_caffeine
interrup_reward
totlack_placebo
totlack_caffeine
totlack_reward

data_long <- data_wide %>%
tidyr::gather(key = variable,
value = score) %%
tidyr::separate(col = variable,

into = c("sleep”, "stimulant™)) %%
dplyr::mutate(sleep = factor(sleep,
Tevels c("control”,
"jetlag”,
“interrup”,
"totlack"),
labels c("own schedule",
“Jet Lag",
"Interruped”,
"Total Lack™))) %%
::mutate(stimulant = factor(stimulant,
levels = c("placebo”,
"caffeine”,
"reward"),
labels = c("sugar Pill",
"caffeine Pill",
"Electric shock™))) %%
::mutate(id = row_number()) %%
::select(id, sleep, stimulant, score)
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glimpse(data_long)
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variables: 3
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$ sleep <fct> own Schedule, own Schedule, own Schedule, own Schedul
$ stimulant <fct> Sugar Pill, Sugar Pill, Sugar Pill, Sugar Pill, Suga
$ score <db1> 24, 20, 29, 20, 28, 26, 22, 20, 30, 27, 28, 23, 24,
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data_long %>%

n =15
score

furniture::tablel(score)

dplyr: :group_by(sleep) %>% own Schedule Jet Lag

sleep

Interruped

n =15

Total Lack

25.60 (4.12) 24.47 (4.63) 18.07 (4.86) 16.73 (4.86)

21.0 J21.217

\
data_l ong %>% . stimulant
dplyr::group_by(stimulant) %>% sugar Pill caffeine pill Electric shock
furniture::tablel(score) n =20 n =20 n =20
score
19.00 (5.55) 23.65 (4.20) 21.00 (7.10)
J
N
data_long %>%
dplyr::group_by(sleep, stimulant) %>%
dplyr::summarise(mean = mean(score)) %%
tidyr::spread(key = stimulant,
value = mean)
sleep Sugar iIl’illl Caffeine 1|l,i|“ Electric Shcl)lclk
<fctr> <apl> <apli> <apl>
Own Schedule 24.2 25.0 27.6
Jet Lag 216 25.6 26.2
Interruped 16.0 226 15.6
Total Lack 14.2 21.4 14.6
y




daté_iong %>% y
ggplot (aes(x sleep,

y = score)) +
._stat_summary()

|

Main Effect
of Sleep

|

Own Schedule JetLag Interruped Total Lack
sleep

stimulant

% SugarPill

4 caffeine Pill
B Electric Shock

Interaction
between

Sleep &
Stimulant

Own Schedule JetLag Interruped Total Lack
sleep

23.65 | 21.0 gZi1.217

20-

i ' '
Sugar Pill Caffeine Pill Electric Shock
stimulant

data_long %>%
ggplot(aes(x stimulant,

y = score)) +
stat_summary()




DEGREES OF

Total
r = number of rows

n = subjects per cell 60-1=59 M

Denominator
of F ratios

Between Cells Wi ithin Cells

121 =11 60 - 12 = 48
Rows Columns
4-1=3 3-1=2
\}
Interaction Numerators

3Ix2=6 of F ratios




aov_2way <- data_long %>% -
afex::aov_4(score ~ sleep*stimulant + (1]|id),
data = .)

IF THE
SS Df MS INTERACTION IS

Between-Cells | 130938 | 11 | SIGNIFICANT...
[ SLEEP RowGroups| 89698 | 3 |298.99 [18.241 | <001 |

Column Groups | 217.63 | 2 | 108.82 | 6.639 | .003

— INTIR(RowxCoD| 19777 | 6 | 3246 | 1s80] 087 MAIN EFFECTS
Within-Cells (Residual) | 786.80 | 48 [ 1639 SHOULD HOT BE
R o
ISOLATION

o {r}
aov_2way$Anova
Anova Table (Type III tests)

Response: dv
Sum Sq Df F value Pr(>F)

(Intercept) 27008.8 1 1647.7163 < 2.2e-16 ***
sleep 897.0 3  18.2406 4.896e-08 ***
stimulant 217.6 2 6.6385 0.002849 **
sleep:stimulant 194.8 6 1.9803 0.087003 .
Residuals 786.8 48

Signif. codes: 0 “***’ 0.001 “**’ 0.01 “*’ 0.05 “.” 0.1 * " 1



INTERAGTION CONTRASTS

Does CAFFEINE have the same effect in NO SLEEP as NORMAL SLEEP?

Caffeine’s Effect in Normal Caffeine’s Effect in None
L ( X1 — X2 ) ( Xo1 — X2 )

L= X1 - X — X1 +  Xo

Reward

L: 1'7(11 —+ —1')?12 + —1')?21 +1‘X22

L= 1- + —1- + —1- +1-
L=242 —250 —14.2+21.4 = 6.4

24.2 25.0
14.2 21.4
ss, = 5. 6.42 _ 5-40.96 _ 204.8 Cc1o
1+1+1+4+1 4 4
F. = >1.2 =3.12
con — 16.39

Fscheffe = 6 F(6,48) = 6 - F5(6,40) = 6 - 2.34 = 14.04




INTERAGTION CONTRASTS

Does CAFFEINE have the same effect in NO SLEEP as NORMAL SLEEP?

Reward Fcontrast = 3.12

Vs Are the lines
PARALLEL?

stimulant
% SugarPill
4 Caffeine Pill

>-7.2 M Electric Shock

Just compare the
2 pairs of points
(ignore the rest) J

Own Schedule JetlLag Interruped Total Lack
sleep

This provides no evidence
that CAFFEINE has a different effect
in NORMAL SLEEP vs TOTAL DEPRIVATION.




