Which way do I go?
Concept Statement:  All mammals can learn.
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List of Materials Needed:

Exploration:

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

Authentic Assesment:
Each group will need the following:

· 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

Activity Time Frame:
This activity may take approximately three, 50-minute sessions.

Environmental Settings:
This activity will be conducted in a typical classroom.
Pass Standards:

Science Processes and Inquiry:  Biology


Process Standard 1:  Observe and Measure

1.  Identify qualitative and quantitative changes in organisms before, during, and after an event.

2.  Use appropriate tools when measuring.

3.  Use appropriate SI units when measuring.

Process Standard 3:  Experiment

1. Evaluate the design of a biology laboratory investigation.

2. Identify independent and dependent variables and controls in the experiment.

3. Use mathematics to show relationships within a given set of observations.

4. Identify a hypothesis for a given problem in biology investigations.

5. Recognize potential hazards and practice safety procedures in all biology activities. 

Process Standard 4:  Interpret and Communicate

1.  Select appropriate predications based on previously observed patterns of evidence.  



2.  Report Data in an appropriate manner.



3.  Interpret data tables.



4.  Accept or reject hypotheses when given results of a biological investigation.

5.  Evaluate experimental data to draw the most logical conclusion.

6.  Prepare a written report describing the sequence, results, and interpretation of a biological investigation.


Process Standard 5:  Model
1.  Interpret a biological model which explains a given set of observations.

2. Select predications based on models.

3. Compare a given model to the living world.

Process Standard 6:  Inquiry
1.  Formulate a testable hypothesis and design an appropriate experiment relating to the living world.

2. Design and conduct a biological investigations in which variable are identified and controlled.

4.  Inquiries should lead to the formulation of explanations or models.  In answering questions students should engage in discussions and arguments that encourage the revision of their explanations, leading to further inquiry.

Content Standard:  Biology


Standard 3:  Biological Diversity

2.   Biological adaptations include changes in structures, behaviors, or physiology, which may enhance or limit the survival and reproductive success in a particular environment.

Standard 4:  Interdependence of Organisms

2. Organisms both cooperate and compete in ecosystems

Standard 5:  Mater, Energy, and Organization in Living Systems

1. The complexity and organization of organism accommodates the need for obtaining transforming, transporting, releasing, and eliminating the matter and energy used to sustain the organism.

Standard 6:  The behavior of Organisms

2.  Responses to external stimuli can result from interactions with the organisms own species and others as well as environmental changes.
Lesson Objective:
·  Design an experiment to demonstrate learning in mammals - guided with teacher, with set parameters.

·  Design a second experiment demonstrating learning in mammals – self guided.
· Conduct an experiment demonstrating proper maintenance and care of live animals.
Vocabulary Terms: 
Learning:  gaining and retaining memories and behaviors.

Clasical 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

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.

Mammal:  one class of animals that have backbones, are warm-blooded, breath air and whose females have milk-secreting glands for their young. In the class mamallia there are 19 orders and over 5,000 species of mammals, ranging from the 2 inch shrew to the 120 foot whale.
Background Knowledge:

Resources:  
www.brossco.fi/.../Mouse_life_eng.html
www.mnh.si.edu/arctic/html/resources_glossary.html
http://www.as.wvu.edu/~sbb/comm221/chapters/pavlov.htm
http://www.wagntrain.com/OC/
http://chiron.valdosta.edu/whuitt/col/behsys/operant.html
Activity Procedures:

·  Students will make create an experiment to demonstate simple mammalian learning (operant).
· Students will interpret how this information would be used in industry and home.

· Students will design and carry out another experiment to test other learning (classical).
· Students will interpret their data for use in a real world scenario.
Technology Component:
None indicated.
Engineering Application:  

Students will use what they have learned and apply it to zoological engineering concepts.
Assessment Tools:

Students will use their knowledge of prior experiment to design and implement their own experiment.  A rubric of assessment will be used for grading purposes.
