Student’s Guide…Which way do I go?

Which way do I go??
INTRODUCTION

Squirrels and wild geese naturally fear humans, yet in public parks these same animals will actually approach humans and some even eat out of their hand.  Why do these animals not run away?  Today we are going to answer this question using mice.
EXPLORATION

Materials:
Each group will need the following:

· 1 mouse or rat (housed in proper home cage with bedding, food, water, wheel, and chew toy)
· Mice or rat maze
· Treats (Honey Nut Cheerios, cheese and/ or peanut butter)
· Large holding container with wire mesh cover
· Stop watch
· Record sheet
Procedures:  Students need to be directed in the proper care of vertebrate animals in accordance to federal, state, and local laws.  The following links may aid in this discussion:  
http://www.aphis.usda.gov/lpa/pubs/awlicreg.html

http://grants.nih.gov/grants/olaw/GuideBook.pdf

http://grants.nih.gov/grants/olaw/tutorial/index.htm
Although mice and rats are not prone to biting, they will if not handled correctly.  Mice are very quick.  You may begin by picking them up quickly by the tail and gently placing them in your hand.  Rats are best picked up gently by midsection supporting their hind legs with the other hand.  Do not squeeze.  Instead let the animal freely walk from one hand to the other.  All animals need to be acclimated to their home cage and handled daily for at least a week prior to introduction in the classroom.
1. Put gloves on.  No one may handle the animals without gloves on.  Wait for instructions about how to handle the animals before touching them.  It is very important that you follow these directions exactly to protect the animal and yourself.
2. Choose an arm you would like for the animal to go down.
3. Carefully remove an animal from the home cage and place it in the holding container.  Be sure to cover this container and make sure the animal does not open the lid.
4. Set the timer for 30 seconds.

5. After 30 seconds place the animal in the start box, count to 10 and open the maze doors and start the stop watch.  Record how long the animal takes to make a choice and whether or not it was a correct choice.  A choice is counted only when the animal has crossed the maze door.
6. As soon as the animal makes a correct choice or in 60 seconds (which ever is less) return it to the holding container for 30 seconds.  

7. Repeat step 5.  Do this 3 times, recording each time.  Record 60 seconds no correct choice is made.
	Trial
	Choice time/seconds

	1
	 

	2
	 

	3
	 


8. Now we are going to train the animal.   Place a treat just inside the maze door.

9. Repeat step 5.

10.   If the animal goes down the wrong maze arm, immediately remove it and return it to the holding container.  Wait 30 seconds and start over.  Do this each time the animal goes down the wrong arm.

11.   If the animal goes down the correct arm, allow it to eat the treat then place it back into the holding container for 30 seconds.  Start the process again, but move the treat slightly further into the maze.

12.  Repeat steps 9-11 until the treat is at the furthest end of the maze and the animal consistently goes down the correct arm first.
13.   Place the animal in the home cage until tomorrow.
  NEXT DAY:  repeat steps 3-7.
	Trial
	Choice time/seconds
	Wrong/Right

	1
	 
	 

	2
	 
	 

	3
	 
	 


CONCEPT DEVELOPMENT

1.  What is the average amount of time it took the animal to go down the correct arm on day 1?  __depends on data________ Day 2?  ___depends on data________
2. Do you see a pattern in the time it took for the animal to go down the correct arm?  If so, what is the pattern?  ___Students should see that it took less time on day 2 for the animal to choose the correct arm. _____​​​​​​​_____________________
3.  What class does this animal belong in (reptile, fish, mammal, etc.)?  _mammal_______
4.  Do you think this animal “learned” where the food would be?  Why or Why not?  _Yes, the animal should have learned that food could only be found down one arm._________  
5. What can be said about the ability of this class of animal to learn?  _All mammals have the ability to learn.  _____________________________________________________
CONCEPT APPLICATION:  Learning is a natural phenomenon which all mammals do to some extent.  Learning is gaining and retaining memories and behaviors.  Learning can be simple like eating when you are hungry.  Simple learning is seen in many animal species.  Learning can also be very complex like solving a physics problem.  More complex learning is only seen in higher animals like mammals.  
1. Although there are many types of learning, there are two simple learning types studied in animals, both considered building blocks of more complex learning.

a. __Classical or Pavlovian conditioning___ – simple association of either a positive or negative stimulus with a neutral stimulus to create a response.   Here the stimuli come first then the learned response.

1.  Conditioned Stimulus (CS) – stimulus with positive no value

2. Unconditioned Stimulus (US) – stimulus with positive or negative value

3. Unconditioned Response (UR) – response created by US

4. Conditioned Response (CR) – response created by continued association of CS and US

Example:  _____Answers will vary _______________________________

b.   __Operant conditioning ___________________ – association of a specific response to a specific stimulus changing the probability of a continued response.  Here the response comes first then the stimuli.  If the stimulus is positive then the response will continue.  If the stimulus is negative, the response is lessened or stopped all together.

Example:  ____Answers will vary _____________________________________

2. What type of learning did our animals display in the experiment?  Why do you think this?   ____Operant Conditioning, response (going down the arm) came before the stimuli (food)  and nothing was associated with a neutral stimulus ____________

3. A Zoological Engineer uses scientific knowledge to solve issues with animals.  Could a zoo benefit from knowledge of how animals learn?  Give an example.   ____Answers will vary.  Any learning that may occur in the zoo setting could be indicated.  ____
AUTHENTIC ASSESMENT:
You are a zoological engineer.  The local zoo has asked you to help solve a problem their new orangutans.  The orangutans need to enter a special enclosure at night and in bad weather, but they will not be coaxed to go in.  You need to find a way to get the orangutans to enter the night enclosure every time the zoo keeper wants them to.  You have to experiment to decide how to help the orangutans to learn this task.  Since you do not have orangutans in your lab you have to experiment with a different mammal.  All answers will vary depending on the group’s ideas.  One concept is to use classical conditioning to train an animal that a peppermint smell indicated food so the animal will always go where they smell the peppermint.  Zoo keepers can use the smell to indicate it is time to go into the enclosure.  A special treat would usually need to be given in the zoo setting.
Materials:

· Maze

· Mice or rats (housed in proper home cage with bedding, food, water, wheel, and chew toy)

· Stop watch

· Honey Nut Cheerios

· Peanut butter

· Cheese

· Peppermint odor

· Tissue paper
Procedures:

1.  What is our OBSERVATION?  (In other words…what led us to ask a testable question?)

2.  What is our testable QUESTION?

3.  What is our HYPOTHESIS?

4.  What METHODS will we use?

a.  Experiment group:

b.  Dependent variable:

c.  Independent variable:

d.  Control Group:

e.  Standardize (control) variables:

5.  What were our RESULTS?  Did your animal learn?

6.  Can your results be used to help the zoo with their orangutan problem?  How?
This is worth 24 points based on the following rubric…

	7-8 pts
	All components (observation, question, hypothesis, methods, & results) are documents and logical
	Results demonstrated mammalian learning and can be used to answer the zoo problem.
	Full participation in design and execution of experiment.

	5-6 pts
	All components are documented, but some logic is not clear.
	Results demonstrated mammalian learning, but could not be used to answer the zoo problem.
	Participation in both design and execution of experiment, but not fully focused on project.

	3-4 pts
	Some components are missing and some logic is not clear.
	Results had potential to demonstrate mammalian learning, but did not since methods were not followed AND potential learning could have been used to answer the zoo problem.
	Participation in either design or execution of experiment, but not both.  May not be fully focused on project.

	1-2 pts
	Little effort was made to be logical, but most components are documented.
	Results had NO potential to demonstrate mammalian learning and could not be used to answer the zoo problem.
	Very little participation in neither design nor execution of experiment.   No clear focus on project.

	0
	Little effort was made to be logical and most components are NOT documented.
	Experiment was not attempted.
	No participation in both research and poster.
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