Brainiac
Concept Statement:  Our central nervous system is made up of our brain and spinal cord and communicates information from our bodies allowing us to perform everything we do and every thought we have.  Our peripheral nervous system is made up of all the nerves outside our central nervous system and responds to communication from the central nervous system.

**NOTE: this lesson only introduces the peripheral nervous system.  An additional lesson will go in depth later.
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List of Materials Needed:

EXPLORATION
A Materials
Per group…
· 1 full sheep brain with Meninges still intact
· Dissecting tools
· Dissecting tray
· Gloves for everyone
B Materials

Per group…

· Computer with internet

CONCEPT APPLICATION: 

Materials
· Construction paper in various colors

· Scissors

· Markers

AUTHENTIC ASSESSMENT:
Materials

· Playdough in at least 6 colors

· Toothpicks

· Wide popsicle stick

· Yarn

· Paper

· Tape

Activity Time Frame:
This activity may take approximately 3-4, 90 minute sessions.

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

Science Processes and Inquiry:  Biology

Process Standard 2: Classify - 

1. Using observable properties, place cells, organisms, and/or events into a biological setting
2. Identify the properties by which a biological classification system is based.

Process Standard 3: Experiment - 

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

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 1: The Cell - 

1. Cells are composed of a variety of structures such as the nucleus, cell membrane, cell

wall, cytoplasm, ribosomes, mitochondria, and chloroplasts.

2. Cells can differentiate and may develop into complex multicellular organisms (i.e.,

cells, tissues, organs, organ systems, organisms).

Standard 3: Biological Diversity - 
1. Different species might look dissimilar, but the unity among organisms becomes

apparent from an analysis of internal structures, the similarity of their chemical

processes, and the evidence of common ancestry (e.g., homologous and analogous

structures).

2. Species acquire many of their unique characteristics through biological adaptation,

which involves the selection of naturally occurring variations in populations.

Biological adaptations include changes in structures, behaviors, or physiology, which

may enhance or limit the survival and reproductive success in a particular

environment.

Standard 6: The Behavior of Organisms - 

1. Specialized cells enable organisms to monitor what is going on in the world around them (e.g., detect light, sound, specific chemicals, gravity, plant tropism, sense organs, homeostasis).

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:
· **NOTE: this lesson only introduces the peripheral nervous system.  An additional lesson will go in depth later.

·  Identify major areas of the central nervous system.
· Identify major functions of specific areas of the central nervous system
· Demonstrate understanding of how major central nervous system areas are organized and why.
· Identify the dividing line between the central and peripheral nervous system.
Vocabulary Terms: 
1. Gyri: A ridge or fold in the surface of the brain; increases surface area for more brain activity

2. Central Sulcus: separates the frontal & parietal lobes
3. Lateral Sulcus: separates the frontal and temporal lobes 

4. Frontal cortex: (aka frontal lobe)  planning, organizing, problem solving, selective attention, personality and other "higher cognitive functions; voluntary motor functions
5. Parietal Lobe: sensory motor (touch); letters to words, words to thoughts
6. Occipital Lobe: Vision processing 

7. Temporal Lobe: Regulates hearing, language, emotion, learning, and memory 

8. Grey matter: collection of unmyelinated cell bodies; outside layer of brain and spinal cord

9. White matter: Bundles of myelinated axons located in the central nervous system 
10. Cerebellum: Regulates initiation and timing of movement, maintaining balance & posture, modulates force, steadiness, and range of movement 

11. Corpus Callosum: connects hemispheres and transfers information from left to right side of brain
12. Thalamus: relay station for all sensory information except olfaction
13. Hypothalamus:  homeostasis, emotion, thirst, hunger, circadian rhythms, and control of the autonomic nervous system. In addition, it controls the pituitary. 
14. Pituitary gland: produces growth hormone, stimulates processes of sex hormones, stimulates thyroid, stimulates adrenal gland for stress hormones (master gland for endocrine system)
15. Midbrain: vision, hearing, eye movement, and body movement 
16. Pons: analyzing sensory information, sleep, consciousness, some movement and posture
17. Medulla: vital body functions, ie breathing, heart rate, blood pressure
18. Olfactory bulbs: relays olfactory (smell) information
19. Optic chiasm: Where nerves from both eyes meet; some cross over to other side
Background Knowledge:

CNS anatomy and physiology background is provided in the teachers guide.  Additional information can be found in the student text books as well.
The students receive great tactile information using real brains for this activity.  Sheep brains are the closest, least expensive resource found to date.  It is important to obtain brains with the Meninges still on the brain for the students to view this concept for themselves. 
Resources:  
Carolina.com or fishersci.com – purchasing sheep brains
http://www.exploratorium.edu/memory/braindissection/index.html - dissection

http://www.gwc.maricopa.edu/class/bio201/brain/brshpx.htm - dissection

http://www.hometrainingtools.com/articles/brain-dissection-project.html - dissection & purchase

http://faculty.washington.edu/chudler/introb.html - general including spinal cord

http://www.makoa.org/scimap.htm - spinal cord label

http://www.beckleyfamilychiropractic.com/research.php - spinal cord

http://www.waiting.com/brainfunction.html - general

http://www.neuroskills.com/brain.shtml - general

Activity Procedures:

· Students will walk through a brain dissection with the teacher, labeling external and internal brain areas and functions.
· Students will do internet research to determine what the spinal cord divisions function as.
· Students will develop a puzzle to help them study for a form and function practical test.

· Students will participate in a practical test where they use modeling clay to make a model of the internal and external areas of the brain and spinal cord and label the functions.
Technology Component:
A computer with internet connection will be used.  
Engineering Application:  

Teacher note: make sure to mention how biological engineers use this information to develop medicines, therapies, and prosthetics to improve the condition of someone who is ill.
Assessment Tools:
Practical examination where students model their own brain and spinal cord with clay and label each area.
