Motor Control and Learning- Test Two Answers 

1. Explain how knowing “what to do” and/or “when to do it” can affect how one gets ready for action (i.e., from preparation/anticipation lecture). For each of these, describe two situations that illustrate how this information affects movement preparation.  
-knowing what to do can affect ones reaction time. This can vary with different responses and situations such as if it’s a startle reaction it may happen quicker but the come out is more unusual. When you know something is coming can prepare your response and help you make the choice of what to do, hopefully helping you speed up your reaction time. For example, knowing when someone is going to quick a ball at you can prepare you to know to move your leg and quick it back when it comes. Or knowing when a ruler is going to drop into your fingers prepares you to be ready to catch it when it falls. 
-knowing when to do something
2. What is an “affordance”? Provide four (4) examples of factors that can affect affordances, and for each of these, describe how the human-object interaction is affected.  
-an affordance is a quality of the environment you are in or a quality of an object you are interacting with that influences how you interact with them/it. They can be cues about how an object should be used.
-examples of factors that can affect affordances: 1. Stimulus Response Compatibility- can be affected when the stimuli confuse the person to the point where a delayed reaction time occurs (stroop effect) 2. Human Factors/ Ergonimics- the design of an object can effect the way the human will interact with it. If its an unfamiliar design then the human will not know how to operate it. Like a light switch that isn’t clear on which way is on and off. 3. Brain Activity- when we see someone else do something our brain fires mirror neurons or motor command neurons because we see how someone is doing something and then are able to do it ourselves. By these neurons firing it will affect the way we interact with something because we will do it the way we saw it done 4. Object Interaction- the way we perceive an object can affect the way we interact with it. The way we see the object tells our brain how to use or handle it. The qualities of the object helps our brain with the imagination and ability to use it. 
3. What is a central pattern generator (CPG) (see Wikipedia link), how does it work, and what is its primary function? Explain one example each from animals and from humans that support their existence.  
          -are biological neural networks that produce rhythmic patterned    outputs without sensory feedback. generating a repeating signal at a constant frequency in order to coordinate rhythmic motions. CPGs have been shown to produce rhythmic outputs resembling normal "rhythmic motor pattern production. These motor patterns can play roles in movement, breathing, rhythm generation and key functions are locomotion and rhythm generations

4. In the reading by Oguro et al. (2009) “Automatic activation of motor programs...” a) What was the primary difference between the two experimental groups?; b) Briefly describe the experimental task; c) Explain the main findings of the study.  
The primary difference between the two motor groups was that Test 4 Questions:
1 ) What is the root cause of Parkinson’s disease and what are four major symptoms 
seen in patients with this disorder? Explain the two major ways that the disease is 
managed.
(it is a HYPOkinetic disorder)
Main cause = degeneration of the Basal Ganglia, which leads to a lack dopamine 
production, as cells in the Basal Ganglia that secrete dopamine are dying off.
4 major symptoms include:
Rigidity , Tremor, Balance Defecits , Bradykinesia (slow moving)
Disease managed through:
Surgury~ DBS (deep brain stimulation) , electrodes are inserted into brain and are 
hooked up to basal ganglia. They stimulate parts of brain that would normally be 
stimulated by dopamine.
Drugs~ Use Levodopa, which is converted into dopamine in the body and relieves 
symptoms.  *only problem is that body can build up a tolerance to these drugs, 
rendering them unaffective
2. In the reading by Oguro et al. (2009) “Automatic activation of motor programs…” 
a) What was the primary difference between the two experimental groups?; b) 
Briefly describe the experimental task; c) Explain the main findings of the study.
Primary difference between groups;
One group had Parkinsons the other did not
The tasks;
Participants were shown a frying pan which had an arrow pointing either left or 
right. Should the arrow face right, they had to use their right hand to press a key on 
the right side of key board. (same instruction if facing left) throught the trials there 
was an equal amount of the frying pan handle location being compatible (same side 
as arrow direction) or incompatible with the arrow). Their RT times were noted.
Findings;
Patients had longer RT than control. But Vidual cues may helpparkinsons people to 
bypass neural processes needed for endogenous motor rogramming and enable 
actions in the visual envionrment. (?)
Test 4 Questions:
1 ) What is the root cause of Parkinson’s disease and what are four major symptoms 
seen in patients with this disorder? Explain the two major ways that the disease is 
managed.
(it is a HYPOkinetic disorder)
Main cause = degeneration of the Basal Ganglia, which leads to a lack dopamine 
production, 
a) The difference was that one group had Parkinson’s disease the other did not. 
b) Participants were shown a frying pan which had an arrow pointing either left or right. If the arrow pointed right, they had to use their right hand to press a key on the right side of the keyboard (same instruction if it was facing left) through the trials there was an equal amount of the frying pan handle location being compatible (same side as arrow direction) or incompatible with the arrow. Their reaction times were noted. 
c) Patients had longer RT than control. But visual cues may help Parkinson’s people to bypass neural processes needed for endogenous motor programming and enable actions in the visual environment. 
5. Provide three separate lines of evidence that support the existence of motor programs. These can come from the Morris et al. (1994) reading “Current status of the motor program,” and/or class notes. Include in your explanation specific examples, or (if based on a presented experiment) basic experimental procedures, results, and the interpretation of the researchers.  
Evidence 1 : startle RT, triggers preplanned movements. 
· In one experiment the participant is told what to hit the button when the circle turns green, when they add in a loud noise , startling the person their reaction time was cut by 100ms (in class powerpoint) when someone is startled they execute the preplanned action faster

Evidence 2 : Precueing:  advance info (partial instructions) reduces RT
· The precue method : Advance information about arm, direction or extent (amplitude) reduces RT by 100 – 150 ms.
Knowing which arm reduces RT by 150 ms.
Knowing the amplitude of the movement reduces RT by 100 ms.
Reduction in RT cannot be explained simply as a reduction in uncertainty.

[bookmark: _GoBack]Evidence 3 : Complexity : how many options there are (ball example) complexity of movement increases RT
Timing duration has an effect
 - example on powerpoint of the ball apparatus- the more options or more things you add to the sequence for the person to do the longer the reaction time, because there is more for you to remember what to do and it takes longer to hit 4 keys (ie. The lab we did)

-evidence that supports the existence of motor programs: 
6. Describe one of the “problems” with the notion of a motor program that the “Generalized Motor Program” (GMP) may solve. Define invariant features and parameters of a GMP and give two (2) examples of each.  
-one problem with the notion of a motor program is ‘Storage’- where would all the motor programs be solved? A generalized motor program represents the movement that centrally organizes and controls the many degrees of freedom involved in performing an action. It allows the   central nervous system to store memories of actions in order to plan, anticipate or guide movement. 
-invariant features: things that don’t ever change about the motor program; sequence of actions, relative timing and ratio of force to weight of object
-Parameters: things that do change about the motor program in order to meet your ask goals; overall duration, overall force, movement direction and muscle selection 
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