P331-03 Laboratory in Operant Behavior
Fall, 2009
Dr. Val Farmer-Dougan


Week 1 : 8/17/09: Introduction to the class and instructions for IACUC training
Tour the lab; begin to form groups
	Complete IACUC training on CITI: http://www.rsp.ilstu.edu/research/ethics/training.shtml
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Week 2 : 8/24/09: Foraging, an overview
Ydenberg, R.C., Brown, J.S., & Stephens, D.W. (2007). Foraging: An overview (pp. 1-30). In Stephens, D.W.,Brown, J.S., and Ydenberg, R.C. (Eds)., Foraging: Behavior and Ecology. Chicago; University of Chicago Press.

1. Define optimal foraging. Outline the history of “optimal foraging”. Do psychologists do “optimal foraging research”? Support your answer!
2. In the box on pages 6 to 8 the authors outline a foraging model that does NOT include predation risk. Describe why including predation risk is important.
3. What are “attack” and “exploitation” models? How do these models differ?  Which is correct, if either, and why?
4. Temporal discounting is a psychological theory that suggests that waiting for a reward makes that reward lose its value, or become discounted. How does optimal foraging deal with “discounted”  patches?
5. What information is important for a foraging animal? How do we know the animal “knows”?
6. The authors discuss “consumer choice”. How can an animal be thought of as a consumer, and can it make “choices” similar to human consumers? What evidence to the authors provide?
7. What is meant by ‘dynamic optimization’? Are these models an important improvement for modeling how an animal forages? Why?
8. What is meant by “variance-sensitive” foraging? What are the animals sensitive to, and why is this important?
9. Do animals use rules of thumb? That is, do they develop heuristics for foraging in their environment? Why is this a critical concept for modeling foraging behavior?
10. What is meant by “foraging games”? Do animals play these games? How can creating “games” make models of foraging more meaningful?

Things to think about:
1. Are our experiments more reward/reinforcement theory experiments or foraging experiments? 
2. What differences would you find in how a biologist describes our foraging rats and how a psychologist describes our rats? Are these differences important or just “word changes”?
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Week 3: 8/31/09 Basic Operant conditioning
Domjan, M. (1998). Principles of Learning and Behavior: Chapter 6: Schedules of Reinforcement and choice behavior, pp. 159-188.Pacific Grove, CA.: Brooks-Cole Publishing.

1. What is a schedule of reinforcement?
2. Define and describe typical behavior for each of the following reinforcement schedules:
a. Continuous reinforcement
b. Partial or intermittent reinforcement schedule
c. Fixed ratio
d. Variable ratio
e. Fixed interval
f. Variable interval
3. Define and describe DRL versus DRH schedules.
4. Define extinction and explain the extinction burst, spontaneous recovery and extinction induced aggression.
5. Define a concurrent schedule of reinforcement.
6. Define and describe the matching law and
g. Undermatching
h. Overmatching
i. Response bias
7. How does the matching law measure reinforcer value?
8. What are concurrent chain schedules?
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Week 4: 9/07/09 No lecture, lab only
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Week 5: 09/14/09 Cognition for Foraging
Adams-Hunt, M., & Jacobs, L.F. (2007). Cognition for Foraging (pp. 105-140).. In Stephens, D.W.,Brown, J.S., and Ydenberg, R.C. (Eds)., Foraging: Behavior and Ecology. Chicago; University of Chicago Press
http://casfiles02.casit.ilstu.edu/publicfiles/Psychology/Farmer-Dougan,_Valeri_(vfdouga)/farmerdougan/P331/cognition_and_foraging_chptr4.pdf

1. When perceiving the “foraging environment”,  what factors are most important for the organism? Do features and attention play a role for animals, too? How?
2. Describe how “search image” applies to a foraging animal.
3. Define stimulus generalization, discrimination and categorization. Describe how these are important for a foraging animal.
4. Can animals count? Provide an example from the reading that supports your answer.
5. How do animals learn to eat what they should eat?
6. Describe how animals learn to eat via classical conditioning.
7. Kamin suggests that ‘surprise’ is necessary for learning. Do you agree?
8. Can anything be learned? Why or why not? Give a critical study that supports your answer.
9. Do animals need memory to forage? What factors might play a role in how well they remember?
10. How do animals find the food they have stashed? 
11. Do animals have spatial memory or spatial orientation? What factors play a role in how well they can “get around” to find their food?
12. Food hoarders show some important differences from animals who ‘eat as they go’. What differences in memory would you find in food hoarders and regular foragers?
13. Do animals learn from each other? Give evidence to support your answer.
14. How do instrumental learning, teaching and imitation all play important roles in obtaining food? Do humans also use these methods? 
15. Supposedly, only higher primates show insight and tool use. Is this true? Give evidence to support your answer.

Things to Think about:
1. The foraging task for lab is pretty simple- or is it? Make a list of all the things your rats might have to remember to ‘win’ at the feeder.
2. How do insight and social learning play important roles in our lab foraging simulation?
3. Do you think the differences in success displayed by the rats are due to poor learning or other factors? Why?
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Week 6: 09/21/09 Herrnstein and the matching law
Herrnstein, R.J. (1961). Relative and absolute strength of response as a function of frequency of reinforcement. Journal of the Experimental Analysis of Behavior, 4, 267-272. 
		
Herrnstein, R.J. (1970). On the law of effect. Journal of the Experimental Analysis of Behavior, 13, 243-266. 
	reinforcement. Journal of the Experimental Analysis of Behavior, 4, 267-272. 
		https://www.mlb.ilstu.edu/ereserve2/viewpdf.php?filename=FDPSYRELAT.PDF	

1. Describe the Herrnstein 1961 experiment:
a. Who were the subjects
b. What did Herrnstein do to them?
c. What did the data look like?
d. What did the data mean?

2. Describe the Herrnstein 1970 paper:
a. Who were the subjects
b. What did Herrnstein do to them?
c. What did the data look like?
d. What did the data mean?

3. What is the difference between absolute rate of responding/reinforcement and relative rate of responding/reinforcement?

4. What is a COD and why is it important (see Herrnstein, 1961)?

5. What does Herrnstein mean by "matching?"

6. Herrnstein's equation (1970) is P = kR/R + Ro.  Explain what P, k, R and Ro are.
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Week 7: 09/28/09 Baum's generalized matching law
Baum, W.M. (1974). On two types of deviation from the matching law: Bias and undermatching. Journal of Experimental Analysis of Behavior, 22, 137-153.
1. Baum's generalized matching law is: B1/B2= k(r1/r2)a.  What does B1, B2, k, r1, r2 and a stand for?
2. What is undermatching?  What might cause undermatching?
3. How is a COD important for undermatching? What evidence does Baum give to support this?
4. What is bias?  What might cause bias?
5. What does Baum say about the discrepancy between scheduled and obtained reinforcement? Why is this important?
6. Can Baum’s equation handle QUALTATIVELY different reinforcers? Why or why not? Why is this important? What about qualitatively different reinforcement schedules?
7. How does Baum’s version of the matching law differ from Herrnstein’s version?


Graft, D.A., Lea, S.E.G., & Whitworth, T.L. (1977). The Matching Law: In and within groups of rats. Journal of the Experimental Analysis of Behavior, 25, 193-194.
1. In the opening section, what reasons did the authors give for rats matching during the group foraging? What reasons did they give that the rats might not match? 
2. Describe the methods for Experiment 1:
a. Subjects
b. Apparatus (read carefully- its complicated but creative!)
c. Method
3. What were the results?
a. What data were used?
b. How were the data plotted?
c. Did the rats “match” when the data were plotted against scheduled or programmed reinforcement rates? What about when plotted against obtained reinforcement rates?
d. How were the “fits” to the equation?

4. What limitations or causations did the authors suggest?
a. The authors go to great length to describe the differences between programmed and obtained reinforcement issues. Why do you think this is? 
b. Which should WE use in our study- programmed or obtained, and why?
5. Describe the method for experiment 2.
6. How was Experiment 2 different in focus from Experiment 1?
7. Did these rats show differences in matching or dominance?Why do you think these results are different from ours?
8. In the discussion the authors suggest an alternative mathematical equation for determining “matching”. What variables play into this new equation? Do you think this equation would be useful for our data? Why or why not?

Things to think about:
1. Can you think of a situation for humans for which Baum's equation can be applied to human behavior?
2. In what way does Baum’s equation require a reconceptualization of behavior therapy?  
3. Thinking of foraging, what foraging or social factors might produce under- or over -matching?

Test #1 distributed
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Test #1 is DUE!!!!

Week 8: 10/5/09  A new model
Seth, A.K. (2002). Modeling Group Foraging: Individual Suboptimality, Interference, and a Kind of Matching. Adaptive Behavior, 9, 67-90.

1. What are the two basic premises of the article (hint: see page 67). Why is this an important issue for OUR experiments?

2. What is the interference function and where did it first appear?

3. What is a spatially explicit model of interference? Can you summarize what Seth is trying to say for the common person?

4. Does Seth use “real” rats or computer models? Why might computer models be useful for examining these interference issues?

5. What was the results of the two conditions A and B? What relationships were found? How were the functions for A and B different? What does this mean?

6. What  does Seth mean by the “propensity to clump” and why is this important? 

7. Do A and B clump differently? What reasons does Seth give?

8. Using information from the discussion on page 74, summarize what Seth has uncovered about interference.

9. Describe the matching law and ideal free distribution. What argument does Seth provide to tie the two together theoretically?

10. Can the matching law be used to model within-patch matching? What are some “Caveats” when doing this?

11. Can the interference model be tied to matching? (see page 77). What results emerge for the M and S-agents?

12. Summarize the role of interference? (see page 79).

13. Summarize how sensitivity to changes in reward affects this model? 

14.  Why is this article important for our research project?
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Week 9: 10/12/09 Competition
Waite, T.A. & Field, J.L (2007). Foraging with Others: Games Social Foragers Play. (pp 330-362). In Stephens, Brown   and Ydenberg (Eds)., Foraging: Behavior and Ecology. Chicago; University of Chicago Press.

1. What is ideal free distribution? How do social interactions effect it?
2. Describe briefly the effects of each of the following on optimal foraging:
a. continuous input but unequal competitors
b. interference
c. kleptoparasitism
d. changing currencies
3. Can we predict the optimal group size?  Describe what factors play a role in optimal group size?
4. How do each of the following affect group size?
a.  variance sensitive foraging
b. Genetic relatedness
c. Kleptoparasitism
5. Describe the model the author demonstrates. 
a. What assumptions did he make when setting up the simulation?
b. What factors did he use to set up his simulation?
c. Did his simulation work?
6. What are the information sharing and producer scrounger models? What are the pros and cons of each approach for the individual organism? For the group?
7. The author sets up a test of these two models.What happened? 
8. Describe reciprocity. How does it compare to mutalism?
9. Describe reciprocity and how it impacts the prisoner’s dilemma game.
10. Can safe, selfish sentinels actually be engaging in mutualism? How and why?
11. Describe trait-group selection and how cooperative foraging might be beneficial under extreme situations.
12. Why might ants engage in cooperative colony founding? Why should unrelated groups of ants cooperate?
13. Given what you have learned from this chapter, is our task  of understanding the parameters of group foraging in our simple lab simulation more challenging or less challenging? Why?

 Gentsch, M., L. & Feer, H. (1988). Competition for sucrose pellets in triads of male Wistar rats: The individuals’ performances are differing but stable. Behavioural Brain Research, 27, 37-44.

1. What are some of the differences between captive (laboratory) rats and wild rats? 
2. What are some of the trade offs in getting a sugar pellet in Gentsch’s procedure?
3. What was the purpose of this study? What were the hypotheses?
4. Describe the methods:
a. Subjects	
b. apparatus	
c. training procedures	
d. competition procedures	
e.  assessment of performance
5. What hypotheses were tested?
6. Describe the results:
a. High performing rats
b. Medium performing rats
c. Low performing rats
7. Describe the distribution of nearby, compete, winner and score distributions.
8. How stable were the competitive scores?
9. What other behavioral measures were found to relate to competitive score?
10. Why is it important for the authors to note that competitive status of an individual rat refers to its status within that group, and not in comparison to all rats?
11. How does Gentsch’s procedure relate to our competitive foraging? How is it similar and how is it different?
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Week 10: 10/19/09 Group Matching
Baum, W.M. & Kraft, J.R. (1998). Group choice: Competition, travel and the ideal free distribution. Journal of the Experimental Analysis of Behavior, 69, 227-245.  http://seab.envmed.rochester.edu/jeab/articles/1998/jeab-69-03-0227.pdf

1. What is ideal free distribution theory?
2. Explain equations 1, 2 and 3
3. How does ideal free distribution theory relate to the matching law?  How do they differ?
4. What was the purpose of this study? What was/were the hypotheses?
5. Describe the subjects and the apparatus.
6. Describe the procedure.
7. What were the results?
8. What do these results mean? 

Bell, K.E. and Baum, W.M. (2002). Group foraging, sensitivity to predictable and unpredictable changes in food distribution: Past experience or present circumstances. Journal of the Experimental Analysis of Behavior, 78, 179-194. http://seab.envmed.rochester.edu/jeab/articles/2002/jeab-78-02-0179.pdf

1. Briefly summarize the introduction: how does this introduction differ from the first few Baum studies we have read?
2. What is the point of the study, that is, why look at predictable vs. unpredictable changes?
3. What was the specific purpose of this study? What was/were the hypotheses?
4. Describe the subjects and the apparatus.
5. Describe the procedure.
6. What were the results?
7. What do these results mean? 
8. Did the rats “match” better under predictable or unpredictable changes? Why?
9. What are the authors conclusions about predictable reinforcement and its’ importance for foraging and matching? 
10. What questions do the authors feel are still open? Can you think of an experiment to test one of these questions?

Things to think about:
1. What does this study have to do with our lab projects? 
2. Why was this study important for you to read?
3.  How did this study further your knowledge about matching and foraging?
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Week 11: 10/26/09 Two Human Examples
Madden, G.J., Peden, B.F., & Yamaguchi, T. (2002). Human group choice: Discrete-trial and free operant tests of the ideal free distribution. Journal of the Experimental Analysis of Behavior, 78, 1-15.        
	 http://seab.envmed.rochester.edu/jeab/articles/2002/jeab-78-01-0001.pdf
           
1. Briefly summarize the introduction: how does this introduction differ from the animal studies we have read?
2. What is the difference between discrete-trial procedures and a free-operant procedure?
3. What is the point of the study, that is, why look at humans?
4. What was the specific purpose of this study? What was/were the hypotheses?
5. Describe the subjects and the apparatus.
6. Describe the procedure.
7. What were the results?
8. What do these results mean? 
9. Did the humans “match” ? Were they better or worse than rats? Why?
10. What are the authors conclusions about humans and the matching law?
11. What questions do the authors feel are still open? Can you think of an experiment to test one of these questions?
                                      
Reed, D.D., Critchfield, T.S., & Martens, B.K. (2006). The generalized matching law in elite sport competition: Football play calling as operant choice. Journal of Applied Behavior Analysis, 39, 281-297. http://seab.envmed.rochester.edu/jaba/articles/2006/jaba-39-03-0281.pdf

1. Briefly summarize the introduction: Again, how does this introduction differ from the animal studies we have read?
2. What is the difference between this study and the studies we have read so far (hint: did they collect the data themselves or use “Existing” data?)
3. What is the point of the study, that is, why look at football?
4. What was the specific purpose of this study? What was/were the hypotheses?
5. Describe the subjects and the type of data used. .
6. Describe the procedure.
7. What were the results?
8. What do these results mean? 
9. What does this say about betting on football? Do better teams “match” better than the poor teams?  Why?
10. What are the authors conclusions about humans and the matching law?
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Week 12: 11/ 02/09: Two examples from our lab
Farmer-Dougan, V.A. & Dougan, J.D. (2005).  Behavioral Contrast in a Group Foraging Paradigm. International Journal of Comparative Psychology, 18, 341-358. 

1. What is multiple schedule behavioral contrast? What models might be used to examine multiple schedule behavioral contrast?
2. What is positive contrast?
3. What is negative contrast?
4. In experiment 1 describe
a. Who were the subjects
b. What was the apparatus?
c. What was done to them
5. What were the results of experiment 1? 
6. In experiment 2 describe
a. Who were the subjects
b. What was the apparatus?
c. What was done to them
7. What were the results of experiment 2? 
8. Did the number of pellets the rat ate predict the time spent in a feeder?
9. Did the reinforcement schedule predict the time spent in a feeder?
10.  Were the data consistent with the matching law? Ideal free distribution?
11.  What was different about the magnitude of contrast in this study versus traditional operant studies?
12.  Why is this study important to your studies?


Farmer-Dougan, V.A. & Dougan, J.D. (In press). Competition and Sensitivity to Reward: Effects of predictable and unpredictable competition. (see link)
1. What were the authors attempting to test?  
2. Describe the predictions that were made: how might matching be affected when another rat is introduced to the 
3. Describe the experiment: 
a. Who were the subjects
b. What was the apparatus?
c. Distinguish between the alone, the unpredicted and the predicted competitor condition. What was done to the rats?
4. What were the results of experiment 2? 
5. How did an unpredicted competitor affect matching?
6. How did a predicted competitor affect matching?
7. Did the behaviors differ between the two conditions? 
8. Were the data consistent with the matching law? Ideal free distribution?
9. Why is this study important to your studies?
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Week 13: 11/09/09  Environmental Factors
Arcis, V., & Desor, D. (2003). Influence of environment structure and food availability on the foraging behaviour of the laboratory rat. Behavioral Processes, 60, 191-198.
1. What are the two important questions for foraging strategy?
2. What is the advantage for an individual animal in gaining information about predation?
3. What three experimental situations were used in the experiment?
4. Explain the methods:
a. Subjects
b. Apparatus
c. Procedure
5. Describe each of the three experiments; how were they the same and different?
6. What were the results for the:
a. Control
b. Experiment 1
c. Experiment 2
d. Experiment 3
7. What were the authors’ conclusions. That is, why was their experiment important for foraging theory?
	
Apricio, C.F. (2001). Overmatching in rats: The barrier choice paradigm. Journal of the Experimental Analysis of Behavior, 75, 93-106.  http://seab.envmed.rochester.edu/jeab/articles/2001/jeab-75-01-0093.pdf

1. What is the barrier choice paradigm? What does this paradigm have to do with matching/foraging?
2. What was the purpose of this paper? What were the hypotheses?
3. Describe the procedure.
4. What were the results?
5. What is the role of locomotion (that’s moving and traveling) for matching/foraging?
6. What do these results mean for foraging and matching? 
7. 
Things to think about:
1. Is group foraging a complicated behavior? How and why?
2. what factors affect success in foraging?
3. What kinds of environmental factors appear to affect when and how animals forage?Think of other possibilities NOT in these articles.
4. How do these readings relate to our project?
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Week 14: 11/16/09 Social factors
Di Bitetti, M.S., & Janson, C.H. (2001). Social foraging and the finder’s share in capuchin monkeys Cebus apella. Animal Behaviour, 62, 47-56.
1. Describe strategies for foraging used by individual and social groups.
2. What is the finder’s share, and why is this concept important?
3. What is kleptoparasitism (and how can you incorporate this term into your everyday language!).
4. What were the three points of this experiment?
5. Explain the methods:
a. Subjects
b. Location
c. What data were collected
d. How were the data collected
e. How is this method section different from typical method sections you have read before?
6. What factors affected the probability of finding and joining?
7. What factors affected the finder’s share and the amount of food consumed by the finder?
8. How did the spatial position affect the rate of finding new food?
9. What conclusions can be made about the finder’s share and kleptoparasitism?

Blundell, G.N., Ben-David, M., & Bowyer, R. T. (2002). Sociality in river otters: cooperative foraging or reproductive strategies? Behavioral Ecology, 13, 134-141.
1. 		Give two reasons why animals form social groups?
2. What is a mustelid? How social are they?
3. To what two types of prey do river otters have access? How does this affect their sociality?
4. Do these otters differ in their sociality by gender?
5. What were the hypotheses of this study?
6. Describe the method:
a. Subjects		b. apparatus	c. procedures
7. What kinds of data analysis were conducted?
a. Group size?		b. Sociability?	c. Diet?	    d. home range?     e. morphometrics?
8. Describe the results?
a. Group size changes?
b. Sociality?
c. Diet?
d. Sociality and home-range size?
e. Morphometrics?
9. Did group formation facilitate cooperative foraging? For both males and females?
10. What factors may have accounted for the “sexual partitioning”?
11. Why would multiple predators increase the size of the catch of fish? Does this benefit group foraging?
12. Did predation risk play a role in sociality?  What about reproductive strategies?
13. Why did the otters form groups?

Bates, L. & Chappell, J. (2002). Inihbition of optimal behavior by social transmission in the guppy depends on shoaling. Behavioral Ecology, 13, 827-831
1. Define social transmission. How is it like social learning? Why is this important in foraging? 
2. When is social learning adaptive vs. maladaptive?
3. What was the purpose of this study? What were the hypotheses?
4. Describe the methods:
a. Subjects	b. apparatus	c. procedures
5. What hypotheses were tested?
6. Describe the results:
a. What route did the control group prefer? The experimental groups? What route did the shoal groups prefer? The isolated groups?
b. What hypotheses were supported?
7. What did the researchers find? Did it support prior research?
8. What does it suggest about the reasons for shoaling?
9. Did solitary fish use the same strategy as the group? What does this say about social learning?
10. What is “allelomimesis”? how might this explain how groups maintain collective activity?
11. According to the authors, are learned maladaptive patterns likely to be maintained, according to their data? Why or why not?

Things to think about:
1. Is group foraging a complicated behavior? How and why?
2. what factors affect success in foraging?
3. What factors appear to affect when and how animals form social groups?
4. How do these readings relate to our project?

