Human Body Systems:  The Nervous System
NAME:  David Marshall

SCHOOL:  Kenston High School

WORKSHOP LOCATION:  Kent State University

GRADE LEVEL(S): 10-12
SUBJECT AREA:  AP Biology
SPECIFIC TOPIC:  The nervous system with an emphasis on mammals.

AP ACADEMIC CONTENT STANDARDS:  
 3.  Distinguish among sensory neurons, interneurons, and motor neurons.

 4.  List and describe the major parts of a neuron and explain the function of each.

Vertebrate Nervous Systems
27. Compare the structures and functions of the central nervous system and the peripheral nervous system.

28. Distinguish between the functions of the autonomic nervous system and the somatic nervous system.

29. Describe the embryonic development of the vertebrate brain.

30. Describe the structures and functions of the following brain regions: medulla oblongata, pons, midbrain, cerebellum, thalamus, epithalamus, hypothalamus, and cerebrum.

33. Relate the specific regions of the cerebrum to their functions.

34. Distinguish between the functions of the left and right hemispheres of the cerebrum.

35. Describe the specific functions of the brain regions associated with language, speech, emotions, memory, and learning.

36. Explain the possible role of long-term potentiation in memory storage and learning in the vertebrate brain.

37. Describe our current understanding of human consciousness.

38.    Explain how research on stem cells and neural development may lead to new treatments for injuries and disease.

39.    Describe current treatments for schizophrenia.

40.    Distinguish between bipolar disorder and major depression.

41.    Describe the symptoms and brain pathology that characterize Alzheimer’s disease. Discuss possible treatments for this disease.

42.    Explain the cause of Parkinson’s disease.
CONTENT CATEGORIES

MUSEUM WEB SITES (FOR STUDENTS)

Exploratorium, San Francisco  “Cow’s Eye Dissection”  This interactive allows students to watch a cow’s eye dissection, learn more about eyes and to do their own virtual dissection.  

http://www.exploratorium.edu/learning_studio/cow_eye/index.html
National Institute of Health  “The Brain:  Understanding Neurobiology.”  Online student activities dealing with the structure of the brain, how the brain works and how drugs change the brain.  

http://science.education.nih.gov/supplements/nih2/addiction/activities/activities_toc.htm
The National Museum of Health and Medicine  “Comparative Mammalian Brain Collections.”  A joint project between the University of Wisconsin, Michigan State University and the National Museum of Health and Medicine.  Users can explore cross sections of mammalian brains including humans, learn about brain development, brain functions and the sections of the brain.

http://brainmuseum.org/index.html
Science Museum  “Who Am I?”  Students explore a series of topics associated with the brain including how nerve impulses work, brain disorders, memory and the senses.

http://www.sciencemuseum.org.uk/on-line/brain/index.asp
MUSEUM WEB SITES (FOR TEACHERS)

National Institute of Health.  “The Brain:  Understanding Neurobiology.”  A series of lesson plans Including the structure of the brain, how the brain works and how drugs change the brain.
http://science.education.nih.gov/supplements/nih2/addiction/guide/guide_toc.htm
Bodies…The Exhibition.  This traveling exhibit shows the human body preserved for observation.  

http://www.bodiestheexhibition.com/
REFERENCE AND/OR PROFESSIONAL RESOURCES

Anderson, Paul D. and Spitzer, Victor M.  Human Anatomy and Physiology Coloring Workbook and Study Guide.  Massachusetts:  Jones & Bartlett Publishers, 1997. Print
Bohensky, Fred.  Photo Manual and Dissection Guide of the Fetal Pig:  With Sheep Heart, Brain, Eye.  Wayne, N.J.:  Avery Pub. Group, 1978.  Print  

Cooley, Richard K. and Vanderwolf C.H.  The Sheep Brain:  A Basic Guide.  London, Ontario, Canada:  A.J. Kirby Company, 2004.  Print   

Hohnson, George B. and Raven, Peter H.   Biology Principles and Explorations.  Austin, Texas:  Holt, Rinehart and Winston, 2001.  Print.   
Mader, Sylvia S.  Understanding Human Anatomy and Physiology.  NY:  McGraw-Hill, 2005.  Print.  Text that can be used to teach class on human anatomy and/or a unit on anatomy including the brain.  Print.
Newquist, Harvey p.  The Great Brain Book:  An Inside Look at the Inside of Your Head.  New York:  Scholastic Reference, 2004.  Print

Raichle, Marcus E.  “The Brain’s Dark Energy.”  Scientific American.  March 2010:  44-49.  Print
Sweeney, Michael S.  Brain:  The Complete Mind:  How it Develops, How it Works, and How to Keep it Sharp.  Washington, D.C.:  National Geographic, 2009.  Print

INFOHIO ELECTRONIC RESOURCES

Science Online  "Neuron Relay."  In this activity, students model how neurons work.
http://www.fofweb.com/activelink2.asp?ItemID=WE40&SID=5&iPin=SEOF10&SingleRecord=True
Science Online  “Neural Circuit in the Mammalian Brain.”  A good image to show students how neural pathways form in the brain.  http://www.fofweb.com/Science/default.asp?ItemID=WE40
Science Online  “Neural Signaling.”  Diagram shows how electrical signals path through the brain.

http://www.fofweb.com/Science/default.asp?ItemID=WE40
Science Online   "Five Senses." Brain and Nervous System: Your Information Superhighway. Films Media Group. WMV video file.Science Online. Facts On File, Inc. 
http://www.fofweb.com/Science/default.asp?ItemID=WE40
MEDIA RESOURCES (Video, CD-ROM, DVD, etc.)

Body Atlas:  The Brain.  1994.  Ambrose Video, 2002.  DVD

Brain Fitness Frontiers.  Eli Brown.  2009.  PBS, 2010.  DVD
Brain Injury Dialogues.  Davies, Lyell and Franklin, Rick.  2008. Bainneclaba, 2008. DVD 

Inside the Teenage Brain.  Sarah Spinks.  2002.  PBS Video.  2002.  DVD

Intimate Universe:  The Human Body:  Brain Power.  Bethesda, MD.  1998.  Discovery Channel, 1999.  DVD
REALIA

Cow eyes for dissection.

http://www.carolina.com/product/228903.do?KickerID=int_t_sgt_prsrvdmammals_coweyes
Five senses poster chart.

http://wardsci.com/product.asp_Q_pn_E_IG0014786_A_Five+Senses+Poster+Set
Human brain model color-coded with functional areas within the cerebral cortex.

http://www.carolina.com/product/life+science/anatomical+models+and+skeletons/human+anatomy+models/altay+human+regional+brain+model.do
Human head dissection model.
http://www.carolina.com/product/life+science/anatomical+models+and+skeletons/human+anatomy+models/altay+human+head+dissection+model.do
Human reflex pathway model.

http://www.carolina.com/product/life+science/anatomical+models+and+skeletons/human+anatomy+models/human+reflex+pathway+model.do
Human spinal cord model.

http://www.carolina.com/product/life+science/anatomical+models+and+skeletons/human+anatomy+models/somso+human+spinal+cord+models+set.do
Human systems chart.
http://wardsci.com/product.asp_Q_pn_E_IG0010348_A_Human+Systems+Charts
Sheep brains for dissection.
http://www.carolina.com/product/preserved+sheep+dissection.do?keyword=sheep+organs&KickerID=int_t_sgt_prsrvdmammals_sheeporgans
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