Who’s in Control?

Concept Statement:  Our nervous system is divided into 2 parts: the central and peripheral nervous systems.  The peripheral nervous system is subdivided into two additions parts: the somatic system which functions in voluntary muscular movements and the autonomic system which functions in automatic, involuntary bodily functions.  The autonomic system is subdivided even further into the sympathetic system which functions in our “fight or flight” reactions and the parasympathetic system which functions in regular maintenance of normal body functions.
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List of Materials Needed:

Exploration A:
Who’s in Control sorting game?
Exploration B:

Who’s in Control Jeopardy game
Application B:

Materials: Per group…

· Large sheet of butcher block paper
· 2 copies of the words and organs (enlarged version)
· White yarn
· Picture of the brain with brain stem (or students may draw this)
· Plastic wrap
· Strip of butcher block paper
· Yarn hook
· Red and blue marker
Activity Time Frame:
This activity may take approximately 2-3, 90-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 cells, organisms, populations, and

ecosystems given conditions (e.g., temperature, mass, volume, time, position, length,

quantity) before, during, and after an event.

Process Standard 2: Classify - 

1. Using observable properties, place cells, organisms, and/or events into a biological setting
Process Standard 4: Interpret and Communicate - 

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

Process Standard 5: Model - 

1. Interpret a biological model which explains a given set of observations.

2. Select predictions based on models such as pedigrees, life cycles, energy pyramids.

*3. Compare a given model to the living world.

Process Standard 6. Inquiry - 

*4. Inquiries should lead to the formulation of explanations or models (physical,

conceptual, and mathematical). In answering questions, students should engage in

discussions (based on scientific knowledge, the use of logic, and evidence from the

investigation) and arguments that encourage the revision of their explanations,

leading to further inquiry.

Standard 6: The Behavior of Organisms - 

2. Responses to external stimuli can result from interactions with the organism’s own

species and others, as well as environmental changes; these responses either can be

innate or learned. Broad patterns of behavior exhibited by animals have changed over

time to ensure reproductive success.

Lesson Objective:
· Differentiate between central and peripheral nervous systems
· Differentiate between somatic and autonomic systems and the organ system which go with each.
· Differentiate between sympathetic and parasympathetic systems
· Identify functions of sympathetic and parasympathetic systems as it relates to specific organ and organ systems.
· Identify spinal regions innervating specific organ and organ systems in the sympathetic and parasympathetic systems.
Vocabulary Terms: as they relate to the nervous system
Innervate: supply nerves to; to stimulate action
Somatic: conscience nervous system; body

Autonomic:  unconscious nervous system; automatic control

Sympathetic: “fight or flight” reactions; reactions to extreme conditions; prepares body for action

Parasympathetic: A branch of the autonomic nervous system concerned with the conservation of the body's energy and resources during relaxed states
Background Knowledge:

Most of what is needed is within the teachers guide.  It may be helpful for the students to correlate the parasympathetic with a paralegal.  A paralegal does all the work behind the scenes when everything is calm; whereas the lawyer takes over when the action in the court room starts.  The student text book and the resources below should also provide any needed information for this lesson.
Resources:  
http://faculty.washington.edu/chudler/auto.html   - general
http://www.nlm.nih.gov/medlineplus/autonomicnervoussystemdisorders.html - current autonomic disorders

http://www.nda.ox.ac.uk/wfsa/html/u05/u05_010.htm -  general
Activity Procedures:

·  Students will participate in a sorting game to define somatic vs. autonomic systems
· Students will participate in a Jeopardy game to help define sympathetic vs. parasympathetic systems

· Students will develop their own study guide for differentiating each system

· Students will participate in a group activity identifying spinal sections which control each system and specific organs.

· Students will demonstrate knowledge of anatomy and physiology of autonomic system.
Technology Component:
No technology component to this lesson.
Engineering Application:  

Reference is made to pharmaceutical engineers who need to have knowledge of nervous system divisions to successfully engineer new medicines.
Assessment Tools:
A matching assessment tool will be used for this lesson.







