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Experimental Designs

« The organization of an experiment to allow
effective testing of the research hypothesis.

» Well-designed experiments
* Test specific hypothesis
* Can ruled out your hypothesis
* Minimize costs

Experimental vs. Control Conditions
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FMRI Experimental Designs

*Blocked designs
- Event-related designs

«Mixed designs
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Detection vs. Estimation

« Detection: determination of whether
activity of a given voxel (or region)
changes in response to the
experimental manipulation

 “which voxel?”

= Estimation: measurement of the time
course within an active voxel in response
to the experimental manipulation

Nt )\/

4 8 12
Time (sec)

* “How does signal change in a voxel?”

o

Definitions modified from: Huettel, Song & McCarthy, 2004,
Functional Magnetic Resonance Imaging
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After Menon & Kim (1999); data from Richter et al. (1997)




Relative Timing of BOLD across Brain

Regions

al., 1998; B atter Miezin et al., 2000.)
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AP RVENTFIZEHIPE/E (Motor hierarchy)

Premotor
and supplementary
motor cortical regions

Cerebellum Basal ganglia

Spinal \
cord _’/I}_

Cortical Motor Areas

Area 6 Area 4 Posterior
parietal cortex

S1
Area5 Area7

Prefrontal
cortex
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Subcortical Motor Areas
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Issues of Degree of Freedom
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Sequencing and Timing

12



2014/12/27

TN BE Nz

Fr BRI 2 M Rl 2=

Behavior
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Manual Sequence Box
(Kimura, 1977)
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Modified from Kimura (1999). Sex and Cognition.
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Participants

10 females and 10 males; all are right-
handed, native English speakers.

Task

N YN N

Sl T M

Performed with the right hand; all
participants were highly practiced
before the experiment.

Chang, E. C., Hampson, E.,Valyear, K. F,, & Goodale, M. A. (2006).

Block Design

10 events per block
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Chang, E. C., Hampson, E.,Valyear, K. F, & Goodale, M. A. (2006).
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- Optic Ataxia
* Caused by damage to posterior parietal cortex

* Incapable of reach-for-grasp objects, but can name
them and describe their functions

«Visual form agnosia

* Failure to identify familiar objects
* But can recognize them by touching

*Normal in verbal memory and intelligence

“It’'s made out of metal —is it

aluminium? It’s got red plastic on it.

“Is it some sort of kitchen utensil?”

Humphrey, Goodale, Jakobson, & Servos (1994). Perception
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Optic Ataxia Patient

Perenin & Vighetto (1988) Brain
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Scrambled Objects

Lateral Occipital area
(area LO) activation

BF ST

o atr
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Grasping Reaching

Culham, Danckert, DeSouza, Gati, Menon & Goodale (2003).Experimental Brain Research
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Control
(plotted on DF’s brain)

Culham, Danckert, DeSouza, Gati, Menon & Goodale (2003). Experimental Brain Research
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Monkey watching a person

break a peanut.
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peanut breaking.
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Visual input
to MNS

Copyright © 2006 Nature Publishing Group
Nature Reviews | Neuroscience

Calvo-Merino, B, Glaser, D. E., Grezes, J., Passingham, R. E., &
Haggard, P. (2005). Cerebral Cortex
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% signal change

% signa’ change

I,

Ballet dancers Capoeirz dancers Controls
Groups

Ballet dancars Caposira dancers Conlrols
Groups

Calvo-Merino, B., Glaser, D. E., Greézes, )., Passingham, R. E., &
Haggard, P. (2005). Cerebral Cortex
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Graydon, F. X, Friston, K. J.,Thomas, C. G., Brooks,V. B., & Menon, R. S. (2005). Cognitive Brain Research
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Graydon, F. X,, Friston, K. J., Thomas, C. G., Brooks,V. B., & Menon, R. S. (2005). Cognitive Brain Research
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Graydon, F. X,, Friston, K. J., Thomas, C. G., Brooks,V. B., & Menon, R. S. (2005). Cognitive Brain Research
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«Spoonerism
* The queer old dean
* You hissed all my mystery lectures
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