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INTRODUCTION TO THE LAB
Experimental Psychology: Learning Lab

Welcome to Psyc 307L!  We are going to study a number of interesting learning phenomena over the course of the term, which will involve the use of both human and animal participants.  Over the course of the semester, you will be training your rat to perform a number of basic and advanced forms of learning.  Before we can begin, however, it is essential that you understand the importance of the care and use of animals in research.

The American Psychological Association provides the following guidelines for the ethical treatment of animals in research (www.apa.org):

A. Research should be undertaken with a clear scientific purpose. There should be a reasonable expectation that the research will a) increase knowledge of the processes underlying the evolution, development, maintenance, alteration, control, or biological significance of behavior; b) determine the replicability and generality of prior research; c) increase understanding of the species under study; or d) provide results that benefit the health or welfare of humans or other animals. 

B. Research on animals may not be conducted until the protocol has been reviewed by an appropriate animal care committee, for example, an institutional animal care and use committee (IACUC), to ensure that the procedures are appropriate and humane. 

C. The facilities housing animals should meet or exceed current regulations and guidelines (USDA, 1990, 1991) and are required to be inspected twice a year (USDA, 1989).  All procedures carried out on animals are to be reviewed by a local animal care committee to ensure that the procedures are appropriate and humane. The committee should have representation from within the institution and from the local community. In the event that it is not possible to constitute an appropriate local animal care committee, psychologists are encouraged to seek advice from a corresponding committee of a cooperative institution.

D. The psychologist should monitor the research and the animals' welfare throughout the course of an investigation to ensure continued justification for the research. 

E. Psychologists should ensure that all individuals who use animals under their supervision receive explicit instruction in experimental methods and in the care, maintenance, and handling of the species being studied. 

IMPORTANT NOTE TO STUDENTS: 

By registering for the Learning Lab course (PSYC 307L), you are agreeing to conform to the above-mentioned principles while participating in lab exercises.  Our lab activities have been approved by the Randolph College Animal Research Committee (ARC).  Any apparent breach of the foregoing principles for the humane treatment of research animals by any individual will be cause for disciplinary action (including, but not limited to, a failing grade in the lab).

Basic Learning Lab Information

Your Rat

Early in the semester, you will select a partner who you will conduct all of your experiments with during the term and your team will be assigned a rat.  Your rat is your responsibility!  Any mistreatment of your rat will result in a very severe penalty (including failure of the lab).  The performance of your rat will depend in large part on your treatment of him.  Rapid movements, loud noises, and rough handling will produce emotional responses that will impede your rat’s performance on the experiments to be carried out.  Therefore, it is to your best interest to develop a good working relationship with your animal.

Your rat is a male, Long-Evans (black and white) rat that was purchased from the Harlan breeding company.  He is about 90 days old and has most likely been living a more healthy and well-protected life than you have.  He has been fed a balanced diet (rodent pellets) and has been kept clean and dry in a quiet rat colony at a constant and comfortable temperature (approximately 70º F).

General Rat Information

1. Life Span:  On average, rats tend to live between 2 and 4 years.

2. Breeding:

a. Gestational period is about 21 days.

b. Babies are usually weaned from their mother at 21 days.

c. Litters average about 12, and it is estimated that a single mating pair can produce about 5 or 6 litters in a year.  There tend to be slightly more females in each litter, although with young rats it is very difficult to distinguish between the sexes.

d. Rats average about 6 grams at birth and are considered adults when they are 90 days old.  The average weight of males is about 250-350 grams, while females tend to be somewhat smaller.

Even when lab precautions are taken, lab rats occasionally get sick.  They can contract respiratory diseases, middle ear infections, as well as other disorders.  If your animal progressively loses weight (i.e., weight loss beyond that warranted by food deprivation procedures, to be discussed later), develops breathing difficulties (e.g., coughing, sneezing, sniffles, or gasping), or shows any other symptoms of illness, contact Dr. Gotthard as soon as possible (office phone: 947-8647; home phone: 845-1078; email: ggotthard@randolphcollege.edu).  Immediate treatment is likely to alleviate the illness and prevent the possible infection of other nearby subjects.  

Additionally, if you have a pet rodent at home (e.g., rat, mouse, hamster, etc.), it is important that you do not handle your lab rat after handling your pet.  Make sure to wash your hands after handling your pet and before handling your lab rat, and change clothes between handling your pet and your lab rat.  Although it is highly unlikely that your lab rat will pass a disease onto your pet rodent because they arrive at our facility pathogen free, it is extremely likely that your pet rodent could pass a disease onto your lab rat.  Just as a precaution, if you have a pet rodent at home, talk with Dr. Gotthard at the beginning of the term for further suggestions.

Handling Your Rat

Rats are very friendly and loving animals.  However, like any animal, if they become frightened, they can become aggressive.  To ensure that you do not frighten your rat and potentially get bitten, follow these suggestions when handling your rat:

1. Put your hand in his cage slowly, with your hand closed.

2. Keep your fingers away from his face during your first few encounters.  Once he gets used to you, you can scratch his face and ears (he’ll love that!), but at first, it’s a good idea to just let him get used to you.

3. Pick your rat up gently by the base of his tail.  This doesn’t hurt him at all.  Never pick him up at the middle or end of his tail because you can easily break his tail!  Always, when picking him up by the tail, pick him up at the base of the tail.  Once you and your rat become better acquainted, he’ll probably allow you to pick him up by his body, but he generally won’t appear comfortable with that at first, so it’s best to stick with the “tail method” until you’ve handled him a few times.  

4. The rat is most comfortable when placed on a solid surface, so once you’ve picked him up by the tail, it’s best if you transfer him to a solid surface (e.g., your arm) rather than dangling him in the air.

5. When first handling your rat, keep a firm (but gentle) hold on his tail at all times.  A frightened or overly-exploratory rat may jump right off of your arm if you don’t have a good hold on him.

6. Always wash your hands after handling your rat.  Additionally, there will be latex gloves available if you would prefer to wear gloves while handling your rat. 
NOTE: If you typically have allergies, you may find that you exhibit similar symptoms while and after handling your rat. If your allergies are a serious problem for you, you may want to take allergy medication before coming to lab (on days that we conduct rat studies) and be sure to wash your hands thoroughly after handling your rat. Surgical masks are available for those who would like to use them.  

Food Deprivation Procedure

Because food will be used as a reinforcer in the rat studies we will conduct, it is necessary that your rat’s body weight be systematically reduced by carefully limiting his food intake.  We will be slowly reducing your rat’s weight to 85% of his normal weight (i.e., his free-feeding weight) over the course of about two weeks.  In order to accomplish this, you will need to first determine/calculate two weights for your rat: 

1. Free-feeding weight (FFW) =  __________

2. Target weight (85% of FFW)  =  _________  

In order to safely reduce your rat’s weight to 85% over the course of several days, you will need to weigh him at approximately the same time every day and feed him accordingly.  The following feeding guidelines have been used successfully in the past for reducing weight:

1. If your rat is over 85% FFW (> 10 grams over), feed him 3 food pellets per day.

2. If your rat is at 85% FFW (+/- 10 grams), feed him 4 food pellets per day.

3. If your rat is under 85% FFW (> 10 grams under), feed him 5 food pellets per day.

DO NOT FORGET TO FEED YOUR RAT!!!
You will record your rat’s weight every day on the weight sheet located in the animal colony room.  The animal colony will be unlocked during regular hours (approximately, 9:00 am to 5:00 pm).  If you forget to feed your rat, even once, a substantial penalty will be implemented – there is absolutely no excuse for your rat not being fed, even for one day!!  This would be in direct opposition to the APA guidelines regarding ethical treatment of animals mentioned at the beginning of this manual and will result in you failing this lab.  If you will be unable to weigh/feed your rat on a particular day, make arrangements with your lab partner or with Dr. Gotthard.  Your instructor or the designated animal care worker will be responsible for feeding and caring for your rat on weekends and holidays (e.g., spring break).

General Lab Procedures

In this course, you will be carrying out a series of learning experiments.  To do this, you will have to share lab space and equipment with your fellow lab mates.  Please be considerate of others in the lab by cleaning up any messes you make and leaving your lab space in the same (if not better) condition it was in when you arrived.  Also, if you are scheduled to use a piece of equipment at a particular time, be on time and don’t go over your allotted time.

You will be expected to wear a lab coat when doing anything with your rats; this is for the safety of you and your rats.  Lab coats will be located in the Psychology Lab (PS 3A).  


[image: image4.jpg]



**DISCLAIMER: Rats really cannot speak. 
CRITICAL ANALYSIS AND SYNTHESIS ASSIGNMENT

Objective
This assignment will provide you with the opportunity to work on your critical analysis and synthesis skills before beginning data collection and writing your first lab papers.  
1. Read the following section: “Tips for Synthesizing and Critically Analyzing the Literature”.
2. Read the following article provided for this assignment (on reserve):

a. Watson, J. B. & Rayner, R. (1920). Conditioned emotional reactions. Journal of Experimental Psychology, 3, 1-14.
Your job is to apply the tips discussed here to the article.  Write your reflections and analysis in the “Sum it Up” section following the “Tips”, and be ready to discuss your conclusions in lab next week.

Tips for Synthesizing and Critically Analyzing the Literature

One of the major goals of this lab is to hone your critical analysis and synthesis skills.  The following are a few tips to get you thinking in a critical manner when you read the literature and examine your data.  Some of these hints may not apply to every research situation you encounter and you may be able to think of additional ways to think more critically about a topic…these tips are provided not as an exhaustive list, but rather as a starting point.  Try to think of each of these when you are evaluating a research article or a group of data.

Critical Analysis 

1. Discuss conceptual and methodological strengths and weaknesses of the studies.

2. Pay close attention to problems and use your experiment or paper as a forum for explaining how those weaknesses could be remedied. 
3. Which studies are the best (why?).

4. Which studies are the worst (why?).

Synthesis 

1. Find patterns in the studies you’re reading.

2. Look for consistencies and inconsistencies in the findings.

3. Suggest potential explanations for these consistencies and inconsistencies.

4. Pay close attention to unanswered questions and describe how you would go about answering them.

Sum It Up…

Apply the “Tips…” from the preceding section to the articles you just read.
EXPERIMENT 1: HUMAN BEHAVIOR MODIFICATION

Objective

This experiment will take place over the course of 10 weeks of the semester and will give you a chance to use the principles of learning to change one of your own behaviors.  For example, would you like to get more exercise, study more, lose weight, or stop smoking? The principles of learning can be employed to help you accomplish your goal, but you will have to be consistent and follow the “rules” you set up to meet this goal!  

And while it will be wonderful if you manage to acquire your desired behavior or rid yourself of a problem behavior, your grade on this experiment/paper will not be based on your successful completion of the project. That is, if you don’t stop smoking or lose weight, don’t worry, the point is that you try to follow the plan, not that you’re necessarily successful (although you may be quite successful if you do follow the plan meticulously). 
Procedure [Adapted from Grasha, A. F. (1995).  Practical applications of psychology (4th ed.). New York: HarperCollins.]

1. Select a behavior that you would like to (1) remove from your behavioral repertoire (e.g., smoking), or that you would like to (2) add to your behavioral repertoire (e.g., exercising more).  Be reasonable when selecting this behavior – there is only so much that can be accomplished in 10 weeks!
What behavior are you thinking about adding/deleting?  ________________________

2. Be specific with your chosen behavior.  That is, don’t simply state that you would “like to start exercising more”, but rather state something like “I would like to jog one mile a day”. 

What is the specific behavior you have chosen?  ________________________________ 

** Is your chosen behavior currently non-existent? __________ If yes, go to Step 5. 
** Is your chosen behavior currently present in limited form or is it a behavior you want to reduce/eliminate?  _________ If yes, go to Step 3.

3. Monitor your chosen behavior for one week to establish a baseline of occurrence.

a. Behaviors can be recorded by frequency or by duration.  

i. For example: if smoking is to be decreased, count the number of cigarettes currently smoked per day (frequency).  Or if studying is to be increased, record the number of hours currently spent studying daily (duration).

b. Keep track of the situations in which the behavior occurs.

i. For example: do you smoke more when with friends, alone, driving in a car, at a party, etc.?

c. Keep track of the favorable and/or unfavorable consequences that follow the behavior. 

i. For example: when you smoke, you experience the favorable outcome of the effect of the nicotine in your body, but also experience unfavorable outcomes like spending a lot of money on cigarettes. 
4. Gain control over the behavior by controlling discriminative stimuli.

a. For example: some people might smoke while drinking coffee, or snack while watching TV.  Giving up coffee or limiting TV viewing may help to change the target behavior.

5. Identify positive reinforcers.  
a. For example: talking to a friend on the phone, reading a favorite magazine, seeing a movie, taking a hot shower.
b. Other tips about selecting positive reinforcers:

i. Select one that is likely to influence the target behavior (if you know reading a magazine will not distract you from smoking, don’t select that as your positive reinforcer).

ii. Establish a schedule of reinforcement
1. For example: you get to make one phone call only after you have read one chapter in the textbook, or you can smoke one cigarette every three hours.

6. Enlist social support – Modifying behavior can be difficult, and so it often helps to have someone to talk with to keep you honest and committed to your plan. 

a. For example: give a friend $25 each week and instruct her or him to donate that money to your least favorite charity if you fail to reach your goal for the week.

7. Monitor and record your progress toward changing the behavior. 
a. Keep track of the frequency or duration of the behavior daily in the chart provided below.  These data will be critical when it comes time to write up this experiment at the end of the semester, so be sure to keep accurate records. And remember, your success at completing this behavior change isn’t necessarily the goal in this experiment – putting in the effort is what really matters. 

8. When/if you reach your behavioral goal, change from a continuous reinforcement schedule to a partial reinforcement schedule. When/if you meet your goal, we can discuss the best type of partial reinforcement schedule to continue your success.  Ultimately, you will want to wean yourself off of external forms of reinforcement and begin using intrinsic forms of reinforcement.
BEHAVIOR MODIFICATION TRACKING TABLE

	WEEK
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	Week 1

(Jan. 21)
	
	
	
	
	
	
	

	Week 2 (Jan. 28)
	
	
	
	
	
	
	

	Week 3 (Feb. 4)
	
	
	
	
	
	
	

	Week 4 (Feb. 11)
	
	
	
	
	
	
	

	Week 5 (Feb. 18)
	
	
	
	
	
	
	

	Week 6 (Feb. 25)
	
	
	
	
	
	
	

	Week 7 (Mar. 3)
	
	
	
	
	
	
	

	Week 8 (Mar. 10)
	
	
	
	
	
	
	

	Week 9 (Mar. 17)
	
	
	
	
	
	
	

	Week 10 (Mar. 24)
	
	
	
	
	
	
	


Sum it Up…
Your 10 weeks are over…If you succeeded in meeting your goal, CONGRATULATIONS!  If you didn’t make it this time, don’t stress about it, just try again!

Now that your 10 weeks are up, reflect on your behavior modification experience.  Did you accomplish your ultimate goal?  If so, what techniques worked best?  If not, what went wrong?  What could you do next time that might result in a more favorable outcome? 

EXPERIMENT 2: CLASSICAL EYEBLINK CONDITIONING

Objective

This experiment will provide you with the opportunity to experience and observe classical conditioning first hand.  We will be classically conditioning each other to blink in response to a puff of air to the eye while a tone is played.

Classical conditioning, first described by Pavlov in the late 1800’s/early 1900’s, is a form of associative learning that involves the pairing of two stimuli.  A novel stimulus (NS) becomes a conditional stimulus (CS) after repeated pairings with an unconditional stimulus (UCS).  The CS when paired with the UCS elicits the unconditional response (UCR).  Typically, after multiple pairings of the CS and UCS, the CS comes to elicit the conditional response (CR), when the UCS is no longer presented.  The basic idea here is that the CS comes to produce a CR simply because it has been frequently paired with the UCS. Simple association of two stimuli (CS and UCS) comes to produce a CR.  Work through the following example and then apply the preceding terms (CS, UCS, CR, and UCR) to the classical eyeblink conditioning procedure that will be used in the present experiment. 
CLASSIC EXAMPLE OF CONDITIONING: LITTLE ALBERT (Watson and Rayner, 1920):

Neutral Stimulus (NS): white rat ( No response

Conditional Stimulus (CS): white rat + Unconditional Stimulus (UCS): loud noise (    Unconditional Response (UCR): crying/fear

(multiple pairings of CS+UCS)

CS: white rat + NO UCS: no loud noise ( Conditional Response (CR): crying/fear
CLASSICAL EYEBLINK CONDITIONING:

NS: _______________________

CS: _______________________ + UCS: _______________________ (
UCR: _________________________

CS: _______________________ + NO UCS (
CR: ___________________________

Following initial classical conditioning of the eyeblink response, we will be measuring two additional classical conditioning phenomena: stimulus generalization and extinction.  

Stimulus generalization is a phenomenon observed in classical conditioning in which subjects will respond in a similar fashion to two different, but similar, stimuli.  For example, Little Albert showed stimulus generalization by exhibiting a conditional fear response to not only white rats, but also other white furry objects (e.g., white rabbit and a white Santa Claus mask).  Stimulus generalization can be measured by presenting the original CS along with a similar CS (or multiple similar CSs) and measuring the degree of conditional responding.  Typically, a stimulus generalization gradient is observed in which the original CS produces the highest level of responding, while stimuli with increasing degrees of difference produce decreasing amounts of conditional responding.  In the present experiment, stimulus generalization will be tested after initial conditioning has been established.
Extinction procedures are used to reduce, and ultimately eliminate, conditional responding.  Extinction simply requires that the CS be presented repeatedly without the UCS.  Typically during extinction, responding decreases with repeated CS/NO UCS presentations until the organism is no longer responding to the CS.  Usually, following a period of time, responding will spontaneously return when the CS is presented.  This is referred to as spontaneous recovery.  Following spontaneous recovery, additional extinction trials will more quickly return the level of responding to zero.  Often times, numerous rounds of extinction and spontaneous recovery have to be experienced before a conditional response is completely abolished.  In the present experiment, extinction trials will be administered after stimulus generalization is tested.  
Procedure [Adapted from Gardner, R. M. (1980). Exercises for general psychology (pp. 69-72). Upper Saddle River, NJ: Prentice Hall.]
You will need a group of three to complete this experiment; one person to be trained on the conditioning task, one person to administer the conditioning procedure, and one person to record responding.  Each person will need to go through the conditioning procedure at some point. 

The materials required for this experiment include the following: one spoon, one straw, and two tall glasses.  One glass should be filled with water while the other should remain empty.

Go through the following steps for each subject:

1. Have the subject sit at a table with her chin in her hands to provide a stable, non-movement of her head. 

2. Tap the full glass of water once with the spoon.  

a. Make note of the subject’s response: __________________________________

3. Habituation: tap the glass several more times until the subject does not respond to the sound anymore. 

a. How many times did you tap the glass before the subject stopped responding?  
________

4. Conditioning: tap the glass once, followed immediately by a strong puff of air to the subject’s eye through the straw.  Be certain the air is strong enough to elicit an eyeblink. 
a. Repeat this procedure 7 times total with 20 second inter-trial intervals (ITIs – i.e., 20 seconds from the end of one trial to the beginning of the next trial).

5. Testing: tap the glass once, followed by NO puff of air to the eye. 

a. Did an eyeblink occur?  ___________ 

6. Conditioning: tap the glass once, followed by immediate puff of air to the eye.
a. Present 7 more conditioning trials with 20 second ITI.

7. Testing: tap glass once, followed by NO puff of air to the eye.

a. Did an eyeblink occur?  ___________

8. Continue conditioning with seven trials followed by one test trial until the test trial clearly elicits an eyeblink. Once clear eyeblink is elicited on test trial, proceed to next step.  
a. How many rounds of conditioning (seven conditioning trials, plus one test trial) did it take before a clear eyeblink was elicited on test trial?  ___________

9. Stimulus Generalization: tap the empty glass with the spoon.

a. Was a clear eyeblink made?  ___________  Go on to Step 10.
10. Discrimination Training: tap each of the glasses in a random order for 10 trials and present the puff of air only after tapping the glass full of water.  Continue random presentation of trials until subject stops blinking to empty glass.
a. How many trials did it take to stop eyeblink to empty glass?  ____________

11. Extinction: tap the full glass every 20 seconds until no eyeblink is made.
a. How many trials did it take before the eyeblink stopped?  ____________

12. Spontaneous Recovery: allow subject to relax for four minutes, then tap the glass but deliver no puff of air to the eye.

a. How many trials did it take before the eyeblink stopped?  ____________ 

Sum It Up…

Discuss the experiment you just finished running (approximately one page in length).  What were you attempting to find?  Did you find what you thought you would?  Discuss any difficulties or set-backs you had while running this study.  What would you do differently next time?  What other questions could you answer using this procedure – can you think of another experiment you’d like to run using this paradigm?  What did you learn while running this experiment?  What questions or concerns do you have regarding this study?  

EXPERIMENT 3: OPERANT CONDITIONING
Objective

This experiment will provide you with the opportunity to observe two learning phenomena: (1) Shaping and (2) Discrimination Learning.  You will be using the Bunsey digging task in this experiment, which requires rats to dig in cups of scented sand, one of which contains buried Froot Loops (FL) cereal.

Shaping is a procedure commonly-used in the lab and in real-world situations that consists of reinforcing successive approximations to a desired response.  Basically, you cannot generally expect an organism to immediately respond in the way you would wish, therefore, you have to shape them to make the response you are looking for.  For example, when teaching a dog to “play dead”, you can’t just say “play dead” and he does so.  You have to shape his response.  First, you train him to sit, then lie down, then roll over, and then stay in that position.  Ultimately, you can give the command “play dead” and he’ll respond in the appropriate way.  Although digging is a natural response for rats, digging in plastic cups of sand to retrieve bits of Froot Loops cereal (FL) is not.  Therefore, before you can teach your rat to discriminate, you first must teach him to dig in the cups of sand. 

After your rat is consistently digging, you’ll begin the discrimination learning phase of the experiment.  Discrimination learning involves learning the difference between at least two stimuli and responding accordingly.  This phenomenon is also an extremely common occurrence in the lab and real-world.  For example, people quickly learn that the color red at a stop light means stop, while green means it’s o.k. to proceed.  We learn to make this distinction quickly because it provides us with an important and very useful piece of information – “If I stop at a red light, I’m less likely to get smashed by another car”.  In this experiment, your rat will quickly learn to discriminate between two differently scented cups of sand because one of them will contain FL, while the other will not.  This is an important and necessary response for your rat to learn at this time because he is slightly hungry and needs to learn where he can acquire food.


[image: image2]
Procedure

This experiment will involve two sessions of shaping, two sessions of discrimination training, and one session of testing.  All shaping, training, and testing will take place in your rat’s home cage.  Be sure to counterbalance the presentation of the correct cup.  Counterbalancing refers to presentation of stimuli in a random order.  For example, when presenting the two cups to your rat, make sure to present the correct cup equally on the left and right sides of the Plexiglas base.

Shaping (Days 1 and 2)
Day 1:  During this phase you will present your rat with two cups of unscented sand, one of which contains 12 FL pieces.  Place the cups on a Plexiglas base filled 2/3 of the way with unscented sand.  Bury 4 FL deep, 4 FL medium, and 4 FL exposed on top of the sand.  Check after about 15 minutes to see how many FL have been eaten.  You will run three of these trials.  This means, after your rat has eaten all of the FL on the first trial, refill the reinforced cup and put them back into the rat’s cage.  When the rat has consumed all of the FL on all three trials, you are finished for the day.

Day 2:  Try to run this phase of shaping two or three days after Phase 1. During this phase you will present your rat with two unscented cups of sand, one of which contains FL.  The only difference between Phase 1 and Phase 2 of shaping is that during Phase 2 you will present your rat with 6 trials run right in a row.  Also, because you are trying to prepare the rat for training, you will only bury 4 FL pieces in the sand (instead of 12).  Bury the FL progressively deeper over the 6 trials (start very shallow, with some exposed and move on to deeper and deeper on subsequent trials).  Put the cups on a Plexiglas base and place them into the rat’s cage.  After he has retrieved 2 FL pieces, take the cups out and replenish the FL.  After about a 1 minute inter-trial interval (ITI), put the cups back in for the second trial and so on.  The ITI is the amount of time that takes place from the end of one trial and the beginning of the next trial.  Remember to counterbalance the presentation of the cups.  That is, place the reinforced cup randomly on the left and right – if you always put the reinforced cup on the left, for example, your rat may learn to simply go to the left cup every time.  When your rat has successfully completed 6 of these trials, you are finished for the day.

Training (Days 3 and 4)
Day 3:  Today your rat will learn to discriminate between two different odors.  This is the first day that your rat will encounter scented cups of sand.  Place two cups of scented sand (cinnamon versus cocoa) on a Plexiglas base.  Place 4 FL into one of the cups – this scent will be the reinforced scent for your rat on every trial (select either cinnamon or cocoa as your rat’s first reinforced scent).  Present your rat with 8 trials, and be sure to counterbalance the order of the cups.  When your rat has finished all 8 training trials, calculate his percent correct score (e.g., 8/8 = 100% correct; 6/8 = 75% correct).  If your rat has at least 75% correct and has 2 of the last 4 consecutive trials correct, then he is finished with his training on Discrimination 1.  
Day 4: Next, proceed with training on Discrimination 2 (cumin versus garlic).  Run training trials for Discrimination 2 exactly the same way you did for Discrimination 1, except use cumin and garlic as the scents.

Testing

Day 5:  Today you will test your rat’s memory for the two odor discriminations he recently learned.  You will do this by giving him two probe trials.  Probe trials are identical to training trials, except no FL are buried in the sand.  This type of trial allows you to test your rat’s memory for the discriminations, while eliminating the possibility that he’s solving the problem by simply smelling the buried FL.  Present your rat with Odor Discrimination 1 (with no FL in the sand), followed 5 minutes later by Odor Discrimination 2 (with no FL in the sand).  Record which scent your rat digs in first, and how much time your rat spends digging in both of the cups.  You may remove the cups on each trial after your rat has dug for a total of 10 seconds (in one or both cups combined) or has ceased to dig for 10 consecutive seconds. 
DATA SHEETS FOR EXPERIMENT 3
Shaping – Day 1
	Trial
	Counterbalance

Order
	Time Checked
	# FL Consumed
	Additional Comments and Notes

	1
	Left
	
	
	

	2
	Right
	
	
	

	3
	Right
	
	
	


Shaping – Day 2
	Trial
	Counterbalance

Order
	Latency to Dig
	Cup Choice   
	# FL Consumed
	Additional Comments and Notes

	1
	Left
	
	
	
	

	2
	Right
	
	
	
	

	3
	Right
	
	
	
	

	4


	Left
	
	
	
	

	5


	Right
	
	
	
	

	6


	Left
	
	
	
	


Training – Day 3 
Discrimination 1: Cocoa versus Cinnamon
	Trial
	Counterbalance

Order
	Latency to Dig
	Cup Choice   
	Additional Comments and Notes

	1
	Left


	
	
	

	2
	Right
	
	
	

	3
	Right
	
	
	

	4


	Left
	
	
	

	5


	Right
	
	
	

	6


	Left
	
	
	

	7


	Left
	
	
	

	8


	Right
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Percent Correct = _______________

Number Correct (out of last 4 trials) = ________________

Training – Day 4 
Discrimination 2: Cumin versus Garlic

	Trial
	Counterbalance

Order
	Latency to Dig
	Cup Choice   
	Additional Comments and Notes

	1
	Left
	
	
	

	2
	Right
	
	
	

	3
	Right
	
	
	

	4


	Left
	
	
	

	5


	Right
	
	
	

	6


	Left
	
	
	

	7


	Left
	
	
	

	8


	Right
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Percent Correct = _______________

Number Correct (out of last 4 trials) = ________________

Testing – Day 5 

	Probe Trial
	Latency to Dig
	Cup Choice
	Time Spent Digging in Each Cup
	Additional Comments and Notes

	1

(Cocoa vs. Cinnamon)
	
	
	
	

	*5-Minute ITI*
	
	
	
	

	2

(Cumin vs. Garlic)
	
	
	
	


Preference Index for Discrimination 1 = ______________

Preference Index for Discrimination 2 = ______________

Preference Index = Time spent digging in correct cup – Time spent digging in incorrect cup     

                                                     Total time spent digging in both cups

Chance performance = 0.00  

If your rat’s preference index is > 0.00, then he is showing good memory for that particular discrimination.  If your rat’s preference index is = or < 0.00, then your rat is showing poor memory for that particular discrimination. A preference of +1.00 indicates perfect preference for the correct odor, while -1.00 indicates a perfect preference for the incorrect odor.
Sum It Up…

Discuss the experiment you just finished running.  What were you attempting to find?  Did you find what you thought you would?  Discuss any difficulties or set-backs you had while running this study.  What would you do differently next time?  What other questions could you answer using this procedure – can you think of another experiment you’d like to run using this paradigm?  What did you learn while running this experiment?  What questions or concerns do you have regarding this study?  

EXPERIMENT 4: SPATIAL LEARNING AND MEMORY

Objective

In this experiment, you will examine a complex form of learning and memory, referred to as spatial learning and memory, using the Sand Maze.  Spatial learning is concerned with how organisms navigate their environments to find essential elements, like food, water, shelter, and potential mates.  

This type of learning is usually studied through the use of mazes.  A number of mazes have been developed to study spatial cognition.  A couple of the most common spatial mazes are the Olton radial arm maze (RAM) and the Morris water maze (WM).  

The RAM apparatus consists of a central platform with several arms (usually 8 or 12) radiating from the platform.  A rat is placed in the center and allowed to enter arms to retrieve a food reward located at the end of the arms.  The rat is only reinforced for entering each arm once, so it is not to the rat’s advantage to re-visit an arm.  Animals solve this task through the use of extra-maze cues, which are cues located outside of the maze itself (e.g., pictures on the walls, the experimenter, etc.).  Extra-maze cues can be contrasted with intra-maze cues (i.e., cues located on the inside of the maze, like odor trails or discrete stimuli).  When extra-maze cues are disrupted (e.g., by rotating the maze between trials), the rat’s performance is severely impaired (i.e., they re-visit many more arms than usual).

The WM apparatus consists of a pool of water that contains a platform hidden just under the surface of the water.  A rat is released into the water and is required to find the hidden platform.  When extra-maze cues are available to the subject, they quickly learn where to go in order to escape from the water.  This task is probably the most commonly used spatial task today, and is not only used to examine the behavioral aspects of spatial cognition, but the neuroanatomical aspects as well.  One potential problem with the WM, however, is that it is an aversive task (i.e., motivated by escape and fear behaviors).  It is well known that aversive tasks elicit fight or flight responses, like increased heart rate, respiration, and corticosterone release.  These responses may lead to behavior that not only reflects spatial cognition, but also aversive motivation.  Therefore, I have developed a spatial task that is nearly identical to the WM, but is appetitive (i.e., motivated by positive reinforcement) rather than aversive, called the Sand Maze (SM).  

The SM apparatus consists of a pool of sand in which a rat digs to retrieve buried Froot Loops (FL) cereal.  Rats are released into the SM and are required to dig in a correct location to find the buried reward.  Rats can easily solve this task through the use of extra-maze cues, and don’t appear to be solving it by smelling the buried FL or using odor trails.  Experiment 4 of this lab will consist of you training your rat to find a correct location in the SM and then testing him for his retention of that location.

Procedure
This experiment will consist of 2 days of shaping, 2 days of training, and 1 day of testing.  To ensure that your rat is using a spatial strategy to locate the correct location (i.e., extra-maze cues), and not a non-spatial strategy (i.e., intra-maze cues), you will need to start your rat from a different location on each trial (N, S, E, and W).  Additionally, all of the stimuli in the SM room will serve as extra-maze cues for your rat, so make sure that everything is in approximately the same location from day to day (this includes you, the experimenter!).  Rarely, but occasionally, a rat will jump or fall out of the maze.  If this happens, immediately place the rat back into the maze.  For all shaping and training trials, you will place 10 ½-sized FL pieces in the correct location.  You should allow your rat to retrieve between 5 and 7 of those pieces per trial.

Shaping
Days 1 and 2:  Select a location that will be your rat’s correct location for the entire experiment (either NW, NE, SW, or SE).  You will give your rat four shaping trials today.  The first shaping trial of the day will have the FL pieces completely exposed in the correct location.  The second trial will have the FL partially buried (that means, some are completely exposed while others are located just under the surface of the sand).  The third and fourth trials will have the FL pieces buried shallow (that means, just barely under the surface of the sand).  Record your rat’s latency to start eating his first FL piece on each trial and the number of FL consumed on each trial.

If you find that your rat is having difficulty finding his correct location on a given trial, try exposing some of the FL again and then bury them on the next trial.  You may need to give your rat an extra trial or two to make sure that he is “getting” where he should be digging.  It is important that he is digging consistently before you begin training, so put in a little extra time today, if needed. 

Acquisition criterion for Shaping: the rat needs to find the correct location in under 2 minutes to move on to the Training phase.
Training
Days 3 and 4:  Your rat will begin the training phase of the experiment.  The only difference between shaping and training is that all FL are completely buried on training trials.  Your rat will receive four training trials today.  Start by burying the FL shallow and progressively bury them deeper and deeper over trials.  If you find that your rat stops searching, simply expose some of the FL and he’ll probably catch on quickly.  

Make sure that your rat is quickly and consistently finding his FL before ending training today.  If he is taking more than 2 minutes to find the FL by the 4th trial on Day 4, give him 2 or 3 additional trials.  You want to be sure that your rat knows where to search before you test him on Day 5 or you won’t know whether he’s forgotten the correct location, or just didn’t know it in the first place!

Testing

Day 5:  Today you will test your rat’s memory for the correct location.  This will be accomplished through the use of a probe trial.  Probe trials are identical to shaping and training trials, except no FL are buried in the maze on probe trials.  Basically, you will place your rat into the maze like you did on all previous trials, but this time, no FL will be buried in the sand.  Allow your rat to explore and dig for 3 minutes total.  You will be videotaping your probe trial so that you can analyze your test data later.  Make sure to turn the camera on before bringing your rat into the room – if you turn it on while he’s in the room, he will notice something is different from normal training trials and may behave differently on the probe trial.  
When analyzing your videotape, you will need to determine latency to dig, location of first dig, and quadrant preference (i.e., time spent in correct quadrant/total time spent in the maze).  Probe trials will allow you to test your rat’s memory for the correct location.  Additionally, it will allow you to determine whether or not your rat was using spatial, extra-maze cues during training – if your rat doesn’t dig on the probe trial, he was probably relying on non-spatial, intra-maze cues (like odor of the buried FL) during training.  

     
[image: image3]
Determining quadrant preference:

Let’s say your rat’s correct location is in the NW quadrant.  On the probe trial he spends 90 seconds exploring and digging in the NW quadrant, and the remaining 90 seconds he spends exploring and digging in the other three quadrants.  You rat’s quadrant preference score would be 0.50 (quadrant preference = time spent in correct quadrant/total time spent in the maze = 90/180 = 0.50).  Since chance performance in this situation would be 0.25 (spending an equal amount of time in each quadrant), it appears that your rat has a preference for the correct quadrant, which means he has good memory for the correct location. 

DATA SHEETS FOR EXPERIMENT 4
Your rat’s correct digging location is __________.

Shaping – Day 1
	Trial
	Start Location
	Latency
	# FL Consumed
	Additional Comments and Notes

	1

(Exposed)


	North
	
	
	

	2

(Partially Buried)
	South
	
	
	


Shaping – Day 2

	Trial
	Start Location
	Latency
	# FL Consumed
	Additional Comments and Notes

	1
(Partially Buried)
	East
	
	
	

	2
(Shallow Buried)
	West
	
	
	


Training – Day 3
	Trial
	Start Location
	Latency
	# FL Consumed
	Additional Comments and Notes

	1

(Shallow Buried)
	North
	
	
	

	2

(Buried)
	South
	
	
	


Training – Day 4

	Trial
	Start Location
	Latency
	# FL Consumed
	Additional Comments and Notes

	3

(Buried)
	East
	
	
	

	4

(Buried)
	West
	
	
	


Testing – Day 5
	Trial
	Start Location
	Latency to Dig
	First Dig Location
	Additional Comments and Notes

	Probe Trial

(No FL Buried)
	South
	
	
	


Calculate Quadrant Preference:

Time spent digging in correct quadrant = ______________

Quadrant Preference = _______________

Quadrant Preference = Time spent digging in correct quadrant/Total time (180 seconds)

If your rat has a quadrant preference that is > 0.25, then it is showing good memory for the correct location, and if it has a quadrant preference that is = or < 0.25, then it is showing poor memory for the correct location (or he used intra-maze, rather than extra-maze, cues during training).

Sum It Up…

Discuss the experiment you just finished running (approximately one page in length).  What were you attempting to find?  Did you find what you thought you would?  Discuss any difficulties or set-backs you had while running this study.  What would you do differently next time?  What other questions could you answer using this procedure – can you think of another experiment you’d like to run using this paradigm?  What did you learn while running this experiment?  What questions or concerns do you have regarding this study?  

EXPERIMENT 5:  FINAL GROUP PROJECT

Congratulations!  You have now successfully completed all four experiments in this lab manual! Now it is your turn to design and run your own small experiment.  Work with your lab partner to come up with an idea and then discuss it with your lab instructor.

Start by determining what type of task you’d like to use:  

OR

Begin by coming up with a question that you would like to answer: 

** Keep in mind when you are designing your experiment:

There may be a shortage of certain apparatuses, so discuss your idea with your lab instructor as soon as possible to ensure that you will get to do the experiment you want to do!  Also, if you choose to use a piece of equipment that we only have one of (i.e., Sand Maze), then you may be required to run your experiment at a time outside of regular lab time.  Therefore, if it is important to your group that your experiment is run during lab time, then you may want to design an experiment that involves the Bunsey digging task (because we have plenty of digging cups to go around) or one that involves human participants (keep in mind, human participants will be restricted to Psyc 307L students).    

Experiment Proposal

Use the next page or so to lay out the design for your experiment.  Be sure to include the task you will be using, the question you would like to answer, how you plan to carry out your study (e.g., how many trials per day for how many days, etc.), and what you expect (or hope) to find.  Be as specific as possible.  See Dr. Gotthard if you have any questions or concerns.  Don’t forget to have your project approved before you begin!  GOOD LUCK!!
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Bring on the Froot Loops!!
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