Chapter Eight:  Learning and Memory
Seven Dwarfs Classroom Learning Activity

Levels-of-Processing Classroom Learning Activity

Mini-Assignment#1—Examples of Classical and Operant Conditioning


Mini-Assignment #2—Seabiscuit and Classical Conditioning

Mini Assignment #3—Going to the store (Operant Conditioning)


Mini Assignment #4—Memory Tests


Mini Assignment #5—Constructive Memory


Handout #1—Informational Processing Model of Memory


Handout #2—Biological Bases of Memory


Handout #3—Stages of Memory


Handout #4—Study Dos and Don’ts
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For each of the words that I am going to read, mentally count or estimate the number of vowels in the word. 
For each of the words that I am going to read, mentally rate the usefulness of the item, on a 1 – 5 scale if you were stranded on a desert island.
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You have just inherited a circus from a long-lost relative.  All of the circus acts are "stale" and out of date.  At an employee meeting, you explain the principles of classical and operant conditioning and provide examples of how the circus acts could be improved by using classical and operant conditioning.  Below write one example demonstrating how classical conditioning could be used in one circus act.  Write another example demonstrating how operant conditioning could be used in another circus act.  Be sure to LABEL all of the concepts.

CLASSICAL CONDITIONING EXAMPLE:

OPERANT CONDITIONING EXAMPLE:

You are going to watch a clip from the movie, Seabiscuit.  In this clip Seabiscuit is being classically conditioned as part of his training.  Please fill out the following information.

Unconditioned Stimulus =

Unconditioned Response =

Conditioned Stimulus =

Conditioned Response =

CLASSICAL CONDITIONING PARADIGM

Read the following story and then retell it using the appropriate learning terminology.  (Thanks to Amanda Allman for this activity.)

GOING TO THE STORE:  A STORY ABOUT PARENTING AND OPERANT CONDITIONING

  A father often took his three-year-old son grocery shopping with him.  They had a system worked out that if the son would be the father’s “helper” by helping to put the groceries in the cart and not crying or whining, then he would get a Milky Way bar (his favorite) to eat on the way home.  This worked very well for quite a while.

   One day the father and son went to the store and the son kept crying and whining and wouldn’t help his father at all.  He begged and begged for the Milky Way bar, and finally his father bought the Milky Way bar to stop his crying and whining (which it did).  The next several times they went to the store, the son whined and wouldn’t help, and the father still bought him a Milky Way bar to stop his fussing.  The father noticed, though that his son only whined at the grocery store.  He behaved very well when they went to a clothing store or other type of store without Milky Way bars.

  Finally, the father decided he was not giving in to his son anymore.  He never again gave his son Milky Way bars when he cried and whined at the grocery store, and eventually the son stopped being so difficult when they went grocery shopping.  

  Now the son is eight, and he still goes grocery shopping with his father.  The father decided that now that his son is older he doesn’t want to give him candy bars for being good anymore.  He always tells his son, though, that he is proud of him when he behaves when they go shopping, and overall the son behaves pretty well.

Retell this story using the following terms: Operant, Positive Reinforcer,  Negative Reinforcer,  Primary Reinforcer,  Secondary Reinforcer,  Discriminative Stimuli,  Stimulus Discrimination,  Stimulus Control,  Extinction.

Go to http://www.bbc.co.uk/science/humanbody/mind/interactives/intelligenceandmemory/memorytest/ (a BBC website) and take a memory test.  How did you score?  Explain your score and develop a plan to improve your score using terminology from the memory unit.

Recall an incident that happened to you when you were a child and that involved another person with whom you are still in contact (e.g. a parent, sibling, close friend).  Write down all that you remember about the incident.  Then ask the other person to write down what they remember, without sharing your version.  How are the two descriptions alike?  How do they differ?  Explain the two versions using the ideas of constructive memory, encoding and retrieval processes.

INFORMATIONAL PROCESSING MODEL 

OF MEMORY

	STAGE OF MEMORY
	ENCODING
	STORAGE
	RETRIEVAL

	SENSORY MEMORY
	Primarily Visual
	Limited to about 1 second.  Starts to decay after 1/10 of a second.
	Limited to short (1 second or less) duration.  Gone after htat unless transferred to STM

	STM
	Primarily Acoustic.  Rehearsing or saying information over and over increases duration.
	Limited capacity to 7+2 pieces of information.  Duration about 20 seconds.
	Serial search.  Forgetting of first items as later items added.

	LTM
	Best encoded semantically or meaningful.
	Capacity appears to be unlimited over an infinite time span.
	Parallel search.  The better the organization, the better the retrieval.


BIOLOGICAL BASES OF MEMORY

A. 
BIOCHEMICAL MECHANISMS


1. 
There is evidence that new memories are associated with at least two kinds of changes in synapses.



a. 
Environmental stimulation can promote the formation of new synapses, increasing the complexity of communication networks through which neurons receive information.  Repeatedly sending signals across a particular synapse increases the number of special little branches, called spines, which appear on the receiving cell’s dendrites.



b. 
Functional changes can occur at existing synapses.  Strengthening of certain synapses occurs when two inputs arrive at the synapse simultaneously.  The result is that a signal from one input can cross the synapse more easily. Long-term potentiation is this process of sensitizing synapses.  Changing the pattern of electrical stimulation can also weaken synaptic connections.  Such changes in sensitivity could account for the development of conditioned responses and other types of learning.


2. 
In the hippocampus, memory-dependent changes especially occur in synapses involving the neurotransmitter glutamate.  After multiple stimulation of one type of glutamate receptor, the receptor becomes sensitized so that input from one neuron is sufficient to produce a response. 


3. 
The neurotransmitter acetylcholine plays a prominent role in memory.  A deficiency of neurons using acetylcholine and sending fibers to the hippocampus and the cortex seem to be involved with the memory problems of Alzheimer's patients.


4.
Research has shown that the formation of memories is associated with changes in  many individual synapses that, together, strengthen and improve the communication in networks of neurons.

B. 
BRAIN STRUCTURES AND MEMORY


1. 
Memory involves both specialized brain regions for memory formation and widespread areas for storage.  The capacity to form new memories is directed by the hippocampus, related regions of the cortex, and the thalamus.


2. 
Damage to the hippocampus often causes anterograde amnesia, in which new memories cannot be formed (a loss of memory for any event occurring after the injury). 

a.
Anterograde amnesia patients cannot form new episodic memories, but they can develop and use implicit and procedural memories.  They are able to keep information temporarily in working memory, which depends on the activity of dopamine neurons in the prefrontal cortex.   Since hippocampal damage does not impair forming new procedural memories, retrieving already stored memories, or working memory, these functions must rely on brain regions other than the hippocampus. 



b. 
Retrograde amnesia is a memory loss for events prior to some critical injury.  Memory usually returns gradually, with the most distant memories returning first, but is seldom complete.  The forgotten events just before the injury seem to have been encoded in STM, but were never successfully transferred into LTM.



c.
People with Korsakoff's syndrome (associated with chronic alcoholism) are unable to use glucose as fuel, resulting in brain damage.  Damage to the mediodorsal nucleus of the thalamus is common which could lead to both anterograde and retrograde amnesia symptoms.  Impairment is in the ability to form new episodic memories, but some implicit memory abilities are retained.  Also common is damage to the prefrontal cortex that is related to memory of the order in which events occur.  The prefrontal cortex is involved in working memory.

C.
MULTIPLE STORAGE AREAS.  Neither the hippocampus nor the thalamus provides permanent long-term storage for memories.  But both structures send nerve fibers to the cerebral cortex and that is probably where memories are stored, but around the cortex, not all in one place.


1.
Memories are both localized and distributed; certain brain areas store specific aspects of each remembered event, but many brain systems are involved in experiencing a whole event.

2.
All of this information leads many psychologists to believe that STM and LTM are distinct systems and problems are related to an inability to transfer information from one system to the other.


3. 
The mechanism for information transfer from STM to LTM is still unknown.  One view is that experiences leave a biological code or "trace" which is gradually consolidated into an enduring memory.  Events that suppress neural activity in the brain, physical blows to the head, anesthetics, carbon monoxide, and other types of poisoning, all disrupt the transfer of information from STM to LTM.  ECT also disrupts the transfer of information from STM to LTM.


4.
When memories are retrieved the hippocampus, as well as regions of the parietal cortex and prefrontal cortex, are active.  Evidence suggests that retrieving memories of certain experiences, reactivates the sensory and motor regions of the brain that had been involved during the event itself.

(Adapted from Bernstein et al. Psychology, 7th edition.)
Stages of Memory: http://www.eurekalert.org/pub_releases/2003-10/bidm-som100703.php (Eureka Alert website) 
STUDY DOS AND DON’TS
 seq NL1 \r 0 \h There are two important keys to doing well in introductory psychology. One is to be an active learner, and the other is to understand how the content fits together. It is difficult to memorize pieces of isolated information; however, information can easily be remembered if you integrate it into an organized whole. The memory chapter in your textbook discusses some study hints, including a description of the PQ4R method, and the following suggestions should help you improve or sharpen your study skills.

Sloppy study habits can rob you of the chance to learn effectively. To remember information, you must actively process that information beyond a surface level. Many of the suggestions provided here will help you actively process the information in more detail.

	STUDY DON’TS
	
	STUDY DOS

	DON’T underline in your textbook. When you underline, you’re not thinking about the material, and you aren’t processing the information at anything other than a surface level. Oftentimes when using underlining, you look back through a chapter and find either that most of the text is underlined or that little of the text is underlined. This is certainly not useful in studying. Writing notes while you read the textbook will force you to think about the material at a deeper level.
	
	DO take notes in class and while reading the text. After each chapter, take the time to integrate your lecture notes and notes from the text. Use your own outline, not necessarily the one offered in the lecture or in the textbook, so that the organization of the material fits your perception and understanding of the material. Work from this outline when you study for an exam. Short on time? Write questions and summaries in the margins of your text as you read.

	DON’T study by reciting material only to yourself. It’s easy to fool yourself into believing that you really understand the material when you don’t. A much better idea is to study with another person, to quiz each other, and to require each other to fully explain answers. If studying with another person is not possible, study by answering questions out loud. This will enable you to get a better handle on what you truly do understand and what you do not yet know.
	
	DO study with another person or group of people, taking turns quizzing each other. You benefit in two ways when you study with other people. First, material presented by a peer might be easier to understand than material you have read or heard presented in class. Second, you’ll more actively process the material if you “teach” it to someone else. Be sure to ask for examples of concepts and applications of concepts. The sample questions and activities in the Study Guide that accompanies the textbook are excellent exam preparation. 

	DON’T try to study for a major exam just before the exam takes place. In other words, DON’T cram. Cramming won’t help you learn the material. Finding the “hooks” to hold new information in long-term memory take time. Distributed practice—small practice sessions distributed over a period of time—has been proven to aid memory more than one massed practice session immediately before a test. It is much easier to study after each chapter, rather than studying many chapters during the days before a big exam.
	
	DO start to organize the information the first week of class, well before exams loom on the horizon. Following each chapter, develop your own outline of the material and the important information. Review that outline periodically throughout the semester. As you encounter information that’s more challenging, try to create mnemonics and your own examples to help you memorize the information. When the exam approaches, the material will already be familiar to you.


