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Chapter 2 – Neuroscience – Reading Guide
Part 1: 47-58	Part 2: 58-68	Part 3: 68-up to Plasticity	Part 4: Plasticity-81
Part 5: 30 Notecards	Part 6: TEST 

Where did Plato think the brain was located?  Aristotle?  


Who is credited with phrenology, what is it, and what did it contribute to modern psychology?


NEURAL COMMUNICATION (48-54)
Why does the author claim it is okay to use animal brains to make predictions about the human brain?


Neurons
What’s the difference between sensory, motor, and interneurons?  How many of each?


	NEURON PARTS
	FUNCTION
	Draw a PICTURE
or Create a SYMBOL 
(see example below)

	Dendrites
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	Axons
	
	

	Myelin Sheath
(fatty tissue)
	
	

	Terminal Branches
	
	

	Cell Body
	
	


What disease is characterized by the degeneration of the myelin sheath? 


Compare your brain’s processing speed to a computer? To electricity?  


What is it called when a neuron “fires”?  

At resting potential, the interior of the axon is __________ charged and the exterior is _________ charged.  This state is called the _________.

How is the axon’s surface like a security guard?  What is this called?


How does the “security” of the axon change during firing?  Can you guess why this is called “DEpolarization?”  (It has to do with the overall change in charge of the neuron—remember what it was at resting potential?)



What is the name for the pause following depolarization that is like a camera flash pausing to recharge? What happens neurologically during this stage?


What role does the myelin sheath have in this process?


How many times/second does this process occur?  


Describe the party analogy and the concept of “threshold.”  Describe why it’s “all or none.”  



How Neurons Communicate
Neurons DO NOT touch each other.  Rather, there is a ________ gap or _______ between them.  


Instead, chemical messengers called _______________ are the communication devices of the nervous system.  These messengers are either __________ or __________, meaning that they either increase or decrease the chance of the next neuron firing.  What is the final step of this process called?

How Neurotransmitters Influence Us
DON’T JUST COPY THE CHART…!  SHORTEN IT UP, CHANGE IT TO PICTURES, AND SO FORTH

	Neurotransmitters
	What Does it Do?
	“Mess-Ups”

	Acetylcholine (ACh)
	
	

	Dopamine (DA)
	
	

	Serotonin (5HT)
	
	

	Norepinephrine (NE)
	
	

	GABA
	
	

	Glutamate
	
	


Describe what an endorphin is and how it was discovered.  What often prescribed drug is it like?


	How Drugs and Other Chemicals Alter Neurotransmission
Describe why heroin and morphine withdrawal is so painful.


Describe the neurology behind how Botox works.




What is the danger of flooding the mind with opiate drugs like heroin and morphine?



THE NERVOUS SYSTEM (55-58)
What’s the difference between the CNS & PNS?


How many axons does the optic nerve bundle into its single cable to the brain?

The Peripheral Nervous System
Give a behavioral example of something the somatic nervous would control.



Give 2 examples of things the autonomic nervous system controls.



	What 2 systems make up the autonomic nervous system?  Describe the function of these 2 systems.



The Central Nervous System
How many total neurons does the human brain have?  How many contacts does each have?  How many total synapses are there?  How man neurons and synapses in 1 grain of sand size speck of your brain?


Finish this quote, “Neurons that fire together _________________.”  What does this mean?


Explain how a reflex works neurologically.  Why do you jerk away from the flame even before you feel the pain of the flame?  


	
THE ENDOCRINE SYSTEM (58-60)
How are hormones and neurotransmitters alike?  Different?  Which is faster/why?


On top of what organ do we find the adrenal glands?  What do they release?  And what do these hormones do?


What does the pituitary gland do?  What controls the pituitary?


THE BRAIN (60-81)
The Tools of Discovery: Having Our Head Examined
What is a lesion and how does it help us to understand brain parts and their functions?

	
	Recording the Brain’s Electrical Activity
	What is an EEG and what does it measure?  


	Neuroimaging Techniques
	What does a PET (positron emission tomography) scan show us/how?


	What does a MRI (magnetic resonance imagine) scan show us/how?  An fMRI? 

	

Older Brain Structures
What is the generally true, but with many exceptions, rule about brain weight and intelligence?  What are some better ways to infer intelligence? 



	The Brainstem – the _________ and _________ region.

	Draw a quick picture of the brainstem.  Label its 2 basic parts + the spinal cord and briefly describe their functions. Also include the reticular formation and thalamus.  Most importantly, come up with 1 concrete object (an animal, a vegetable, whatever works best for you) that best exemplifies the function of the part and briefly explain why.  







	Thalamus (some consider this a part of the brainstem, others say its on top)
	What is its function?  What does calling it a “sensory switchboard” mean?



	The Cerebellum
	What is its nickname?  What type of memory does it control?  What specific behaviors would you have trouble doing if you damaged it?  




	The Limbic System
	What is it the border “limbus” between?
		The Amygdala
		What emotions are controlled by the amygdala?  What happens to monkeys and other animals when the amygdala is lesioned?  What about stimulating the area?  Which division of the autonomic nervous system would be activated if the amygdale is stimulated?



		The Hypothalamus
		What are the 4 areas/behaviors the hypothalamus controls?

		
		What “master gland” of the endocrine system is controlled by the HT?


		Describe how Olds & Milner found the “reward center”.  Describe why these aren’t called “pleasure centers” in rats and other lower order creatures.  How could knowledge of this be used in “search and rescue operations?”

Describe “reward deficiency syndrome.” 


The Cerebral Cortex
		 ________% of weight in 2 large (left & right) ___________
Structure of the Cortex
		 contains ___________ nerve cells

		 contains _________x as many __________ cells.  What do these do?  Describe what happens to the the proportion of glial cells to neurons as we move up the animal ladder.


		Draw a 3D diagram of the brain & label the 4 lobes.  Create an acronym and say each word while pointing to your own brain (semantic + kinesthetic encoding) to remember the 4 lobes of the brain.





	






Functions of the Cortex
	Motor Functions 
	What (and how) did Fritsch and Hitzig (1870) find out about this region of the brain?  Foerster and Penfield found that the greatest amount of cortical space is given to what?   (by the way, that weird looking person thing in the picture is called the “homunculus”…look it up for funzies)  


		Neural Prosthetics
		Describe the Brown University findings (2002).  What does Andersen (2004, 2005) want to do with this same line of thinking? What did the FDA do in 2004 and what was the first patient able to do and how?



	Sensory Functions
	In what lobe is the sensory cortex found?  Why do we kiss with our lips?  


	What do the temporal lobes control?  


	Association Areas
	What percent of the cortex does the ”association area” take up?

	What happens when we stimulate the association areas?  

	Where does that 10% of the brain thing come from?  Why is it wrong?


	What is a function of the association area in the frontal lobes?  


	What happened to Phineas Gage, what functioning did he lose, and what physically happened in his brain to explain this (think: what do the frontal lobes control)?  


		
		What do the association area of the parietal lobes control?


		Where is one function of the association areas in right temporal lobe?  

		

The Brain’s Plasticity
 (please truly read this section very closely…there is some really good stuff in this section that is extremely interesting to know about!)
Describe plasticity.  


What is “constraint-induced therapy?”


Describe what happens to the brains of blind or deaf people.


Describe “phantom” limb sensations and why they happen.



What is a stem cell, where can they be found, and why might they be so valuable? 



Our Divided Brains
	Splitting the Brain
	Why did Vogel and Bogen decide to sever the corpus callosum?  What does this brain part do?  How did animal research done prior help them?  



	Describe Gazzaniga ‘s (1967) experiment and explain the results.  





	Why did Gazzaniga (1988) say the left hemisphere was like “an interpreter?”  



In what skills/activities is the left brain more active?  Right?  



Studying Hemispheric Differences in the Intact Brain
Speaking or Calculating = _________ hem	Perceptual task = _________hem



If we wanted you to respond as quickly as possible, we should send information, such as a word, to which hemisphere?  Why does it take longer when it’s sent to the other?  

In what hemisphere do deaf people process language?  

In terms of language and comprehension, what does the right hemisphere do better?  


Brain Organization and Handedness
What percent of the population is right-handed?  Which side of the brain do 95% of right-handers process speech?  Which hemisphere for left brainers?  


	Is Handedness Inherited?
	Describe the evidence from fetuses for handedness.  


	Are other primates predominantly right-handed?  
	So, Is It All Right to Be Left-Handed?
	There are disproportionate (more than there should be all else equal) numbers of left-handers among those with what types of problems?  More common among what types of activities?  
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