Memory 

Ch. 13. Learning

pp. 411-421 (including case study)

pp. 436-438 classical conditioning

pp. 444-449 reinforcement

1. Define perceptual learning in your own words.

2. Where does perceptual learning appear to take place?

3. Define stimulus-response learning in your own words, noting its two major categories.

4. In your own words, briefly explain what happens during classical conditioning.

5. Let’s examine how the species-typical defensive eyeblink response of a rabbit can be conditioned to a tone.  Identify the a) unconditioned stimulus (US)   b) the unconditioned response (UR)   c) the conditioned stimulus (CS)   d) and the conditioned response (CR). 
6. State the Hebb rule in your own words.

7. a. Briefly explain what happens during instrumental condition. Be sure to use the term reinforcing stimuli in your answer.

b. Define reinforcement in your own words.

8. Define motor learning in your own words, and explain why it is considered a form of stimulus-response learning (study fig 13.3).

9. Define relational learning in your own words. Briefly describe these forms of relational learning: spatial learning, episodic learning, observational learning.

10. Define synaptic plasticity in your own words.

11. Define associative long-term potentiation in your own words. How does this phenomenon appear to confirm the Hebb rule?

12. Review the flow of information in primary visual association cortex. (Study fig 13.25).

13. What kind of stimuli activated area MT/MST in research subjects? What kind of stimuli did not? What is the presumed explanation?

14. a. Describe one of the visual displays, shown in fig 13.29, that Moscovitch and colleagues asked people to memorize.  

b. Now describe the two retrieval tasks they used to test recall.

c. What do the findings suggest about the location for recall of perceptual memories for identities and locations of objects?

15. Define short-term memory in your own words.

16. Briefly describe the delayed matching-to-sample task used to test short term memory. 

17. Define extinction in your own words.

Ch.14 Relational learning and amnesia

pp. All of it

1. What is the difference between Procedural and Declarative knowledge?  What are the two types of Declarative knowledge?  Give one example of each type of declarative knowledge, and one example of procedural knowledge

2. Describe memory deficits of a patient with bilateral temporal lobe lesion (e.g., H.M.). Describe one memory task that such patients would fail, and one memory task that they would be relatively unimpaired. 
3. What is meant by ‘retrograde amnesia’? What is meant by ‘anterograde amnesia’?
4. What is Korsakoff syndrome? Describe the anatomical and psychological deficits of this syndrome
5. Name brain structures that are important for the consolidation of episodic memories.
6. Explain the ‘delayed no-match to sample’ task. Be sure to explain what the task tries to evaluate, and name at least one brain lesion that affect the subject's performance in this task

7. What is the logic of double dissociation?  Give one example from neuropsychology supporting the double dissociation of working memory and long term memory. 

8. Graph the serial position function. Which brain lesion eliminates the primacy effect without eliminating the recency effect?  What does this suggest about different memory systems that can be involved in the recall task?   
9. Describe long-term potentiation. Be sure to describe how it is produced and measured in the lab. Explain the role long-term potentiation plays in hippocampal function. 
10. NMDA receptors: What substance (neurotransmitter) activates them. Channels for which substance are open by NMDA receptors? What is needed for NMDA receptors to open the calcium channels? Why are NMDA receptors important for long term potentiation? 
11. What are hippocampal place neurons?
12. Which neural circuit is most related to self stimulation and natural reinforcement? 
13. Describe the experimental procedure by which animals self-administer certain drugs. name several drugs that are self administered. What do the have in common? 
1. Explain the difference between anterograde amnesia and retrograde amnesia in your own words or draw a timeline to illustrate the difference (see fig 14.1)

2. When patients with Korsakoff’s syndrome are asked about recent events, what tactic do they take? What is the formal name for this behavior?

3. a. What brain structure is almost always severely degenerated in patients with Korsakoff’s syndrome and how does damage correlate with memory deficits?  

b. Why does damage to this region suggest that the fornix also plays a role in relational learning?

4. Why has the case of H.M. been studied so thoroughly?

5. Determine whether H.M.’s ability in the following areas remains normal or has been impaired by his surgery: intellectual ability, memory for older events,   memory for events after surgery, personality, memory of events a few years before surgery, immediate verbal memory for numbers, immediate verbal memory for words, mental arithmetic computation.

6. Under what conditions, and for how long, can H.M. remember small amounts of verbal information?

7. Describe some of the stimulus-response tasks associated with sensory-response learning that amnesic subjects including H.M. have been taught. 

8. Describe the button-pressing task, shown in fig 14.5, that Reber & Squire (1998) used to demonstrate motor learning in people with anterograde amnesia.

9. Classify these kinds of memories as declarative or nondeclarative: catching a ball, swinging a golf club, listing all the places you’ve lived, programming a VCR, reminiscing at a high school reunion, getting up on water skis.

10. a. Why did Graf et al. (1984) ask amnesic and nonamnesic subjects to rate how much they liked particular six-letter words?

b. Describe the explicit (declarative) memory and the implicit(nondeclarative) memory tests that followed and how well both subjects performed (study fig 14.6)

11. To review these memory tasks, study Table 14.1 in your text.

12. Some brain structures are critical in the formation of spatial memory.

a. as recorded by a PET scanner, which brain region became active when 1) London taxi drivers described their routes? 2) subjects played a familiar virtual reality navigation game on a computer?

b. How well did patients with medial temporal lobectomies play the same virtual reality computer games?  
13. Describe or draw the radial maze shown in fig 14.5. What kind of lesions severely disrupt the ability to avoid revisiting a place where food was just found?

14. Describe research on the effect of hippocampal lesions on spatial abilities by answering the following questions:

a. Describe the Morris water maze

b. To test relational learning, how are rat subjects trained in the maze?

c. To test non-relational, stimulus-response learning, how are rats trained?

d. How successfully do rats with hippocampal lesions maneuver through the maze if they are 1) always released from the same position or 2) released from a new position on each trial?

e. What do the results suggest about the importance of hippocampal formation in relational learning?

15. Summarize research on other species that confirms the importance of the hippocampus in spatial learning.  

a. Specifically, how do hippocampal lesions affect the navigation skills of homing pigeons?

b. compare the size of the hippocampus of 1) homing pigeons with other breeds of pigeons lacking good navigational abilities 2) birds and rodents that store food with those that do not 3) black-capped chickadees throughout the year

16. As revealed in MRI scans, how did the brains of London taxi drivers differ from those of normal subjects? 

17. In general, how did single pyramidal cells in the hippocampus respond as rats moved around their environment? (be sure to mention spatial receptive fields in your answer) What were these neurons named?

18.  Describe how hippocampal place cells respond to environmental cues as a rat navigates the maze shown in fig 14.18.

19. Summarize the results of research using a method that interferes with long-term potentiation and affects learning.  How do targeted mutations of the NMDA receptor gene affecting only CA1 pyramidal cells affect a) the establishment of long-term potentiation? b) the spatial receptive fields of CA1 pyramidal cells c) learning the Morris water maze?

