SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Seventh Grade Science  

	Recommended  Days of Instruction:  6-7
	                      (one day equals 55 min)

	Standard(s) addressed:  7-3

	The student will demonstrate an understanding of the functions and interconnections of the major body systems, including the breakdown in structure or function that disease causes. (Life Science) 

	Human Body Systems and Disease

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-3.2 Recall the major organs of the human body and their function within their particular body system. 


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://ETV.streamlinesc.org
Human Body Systems: The Excretory System
http://player.discoveryeducation.com/index.cfm?guidAssetId=4B03BBE4-95D4-44AB-A42C-91A59F269B8F&blnFromSearch=1&productcode=US
Explanation and examination of the organs that make up the excretory system

The Nervous System

http://player.discoveryeducation.com/index.cfm?guidAssetId=9CD2D822-710E-4304-81C4-03A1F17C0D12&blnFromSearch=1&productcode=US
Describes the brain, spinal cord and nerves. Explains how these organs and tissues work together to transmit electrical impulses.

Human Body Systems: The Circulatory System

http://player.discoveryeducation.com/index.cfm?guidAssetId=800CA676-82D2-4990-888A-DC098663721F&blnFromSearch=1&productcode=US
This video describes the parts which make-up the circulatory system and their functions. 3-D

graphics enhance the viewing of this video.

Human Body Systems: The Respiratory System

http://player.discoveryeducation.com/index.cfm?guidAssetId=50EA330C-DFE3-4443-B142-111DD7DB0764&blnFromSearch=1&productcode=US
Components of the Respiratory System are described and how they function together in

the human body.

Human Body Systems: The Digestive System

http://player.discoveryeducation.com/index.cfm?guidAssetId=D148FA51-02BA-40BF-9CCC-931EC6635F62&blnFromSearch=1&productcode=US
Follow a particle of food from the mouth all the way through the entire digestive system. The

breakdown of food is explained in each part of the system.

Body Quest

http://library.thinkquest.org/5777/dig1.htm
This site permits students to explore the anatomy of the various organs and systems of the human

body.
	See Module 7-3.2
Teaching the Lesson 7-3.2A
Human Body  – “Ready or Not”

Teaching the Lesson 7-3.2B
Human Body  – 
“Building a Model of the Lungs”

Teaching the Lesson 7-3.2C
Human Body  – “Feel the Beat”

Teaching the Lesson 7-3.2D
Human Body  – 
“Owl Pellets and the Human Skeleton”

Teaching the Lesson 7-3.2E
Human Body  – “Mapping Digestion”

Teaching the Lesson 7-3.2F
Human Body  – “Filters at Work”


	From the SC Science Support Document:

The objective of this indicator is to recall the major organs of the human body and their function within their particular body system; therefore, the primary focus of assessment should be to remember information about the different organs and their major functions.  
However, appropriate assessments should also require student to identify the system that each organ belongs to; recognize an organ from words, pictures, or diagrams; or identify an organ based on the description of its function. 


	
	Human Anatomy on Line

http://www.innerbody.com/htm/body.html
Explore the various systems of the human body. It also contains animations of how the organs within a system to work together to perform specific functions.

The Human Body

http://www.medtropolis.com/VBody.asp
Provides students with virtual diagrams of various organs and systems in the human body.

BUPA

www.bupa.co.uk/health_information/html/organ/
Site which shows relationship between organs and systems of the human body. Contains graphics.
	
	

	
	Infectious Diseases and Their Treatments
www.schoolscience.co.uk/content/4/biology/abpil/diseases.index.html
Presentation on diseases caused by bacteria, fungi, viruses and protozoa.

Mr. Bones Apart Activity http://teachhealthk-12.uthscsa.edu/curriculum/bones/pa12pdf/1202A-all.pdf 
A disarticulated skeleton can be cut out, reassembled and labeled.  
Kids Health - Digestion 

http://kidshealth.org/kid/cancer_center/HTBW/digestive_system.html 
The Inside Story with A.D.A.M. CD-rom for purchase ($85)  http://www.venturaes.com/index_new.asp?http://www.venturaes.com/ADAM_software/index.html  This interactive CD with animations and narrations covers all systems of the human body.
	
	

	
	Neuroscience for kids http://faculty.washington.edu/chudler/introb.html
Internet tour of the Brain http://www.exploratorium.edu/memory/braindissection/index.html
PBS NOVA Coma, Brain Geography http://www.pbs.org/wgbh/nova/coma/geography/
Dropping Signals Activity

http://learn.genetics.utah.edu/content/begin/cells/signals/
Amazing Cells

http://teach.genetics.utah.edu/content/begin/cells/
Students drag several types of signals to various cell types and record the cell's response. PDF worksheet and answer key is provided. 
Cell Communication – The Fight or Flight Response

http://learn.genetics.utah.edu/content/begin/cells/cellcom/
3-D movie is a close look at some of the cell signaling and responses that take place throughout the body during the fight or flight response. The dynamic ways in which cells communicate with each other through molecular signals is depicted without focusing on anatomy, vocabulary or chemistry.

Two companion pieces describe events taking place in the movie, each with a different degree of detail. The Cells Communicate Movie Play-by-Play (Preview and Download this printable below) is a detailed scene-by-scene explanation of the molecular interactions taking place in the movie. Use this as background information, as a reference, or as a guide during the movie for higher-level students. 

How Cells Communicate

http://learn.genetics.utah.edu/content/begin/cells/fight_flight/
A closer look at what happens during the fight or flight response using the organs, cells, and chemical messengers depicted in the movie. Can be used for students who would like a deeper understanding of cell communication during the stress response, but do not need to know it at a molecular level. http://teach.genetics.utah.edu/content/begin/cells/
“Heart Lung and Blood Institute’s Diseases and Conditions Index”
http://www.nhlbi.nih.gov/health/dci/index.html
Students may research lung diseases. A suggested site is the National Institutes of Health’s 

Lung capacity of an average student
http://settlement.arc.nasa.gov/teacher/course/lung_capacity.html
NASA Quest Activity 

http://quest.nasa.gov/smore/teachers/act9.htm
Shows the interrelationships of the cardiopulmonary system, Circulatory System Relay 

Lungs: Information and Breathing Facts
http://science.nationalgeographic.com/science/health-and-human-body/human-body/lungs-article.html
This self-guided, animated, and interactive tutorial from National Geographic is something students can peruse at their own pace. 
“Habits of the Heart” (Science Museum of Minnesota) http://www.smm.org/heart/heart/top.html 

Animations, interactive, lessons and tools for students to explore the functions of the heart and lungs. 

Heart Lung and Blood Institute’s Diseases and Conditions Index” http://www.nhlbi.nih.gov/health/dci/index.html
Students may research heart diseases. 

AAAS Science NetLinks

http://www.sciencenetlinks.com/obesity/
A variety of lessons on Exercise and Nutrition 

The National Digestive Disease Clearinghouse, Your Digestive System and How it Works
http://digestive.niddk.nih.gov/ddiseases/pubs/yrdd/
Kids Health
http://kidshealth.org/kid/htbw/digestive_system.html
Discovery Kids: Your Gross and Cool Body
http://yucky.discovery.com/flash/body/pg000126.html
ThinkQuest, The Digestive System
http://library.thinkquest.org/5777/dig1.htm

	
	


Seventh Grade
Science

Module 

7-3.2
Human Body 
Lessons A-F
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From the South Carolina Support Document: 
Indicator 7-3.2: Recall the major organs of the human body and their function within their particular body system. 
Taxonomy level of indicator:

Remember Factual and Conceptual Knowledge (1.2-A, B)

Previous/Future Knowledge:

In kindergarten (K-3.2), students identified the functions of the sensory organs (including eyes, nose, ears, tongue, and skin).  In 4th grade (4-2.3), students explained how humans use their sensory organs.  This is the first time in science that students have been introduced to the human body and its functions.  Students will not develop this concept further in high school biology because the focus will be at the cellular level.
It is essential for students to know that the human body consists of major organs that have specific functions required by the body to perform its life functions.  Examples of major organs and their functions in the body are: 
	System
	Major Organs
	Function (s)

	Circulatory
	Heart
	Causes blood to flow through the body by its pumping action

	
	Blood vessels (arteries, capillaries and veins)
	· Tubes that carry blood throughout the entire body.

· Most arteries carry blood that has oxygen and nutrients to all the parts of the body.

· Most veins carry waste products (for example carbon dioxide) from all the parts of the body back to the heart.
· Capillaries are very small vessels where oxygen and nutrients leave the blood to go into the cells and carbon dioxide and other waste products enter the blood from the cells. 

· Blood is composed of red blood cells, white blood cells, platelets, and plasma that have different functions. 

	Respiratory
	Nose
	Collects air from the environment and moistens and heats the air before it enters the trachea

	
	Trachea
	The windpipe; moves air from the nose to the lungs

	
	Bronchi 

(eg., bronchus)
	Tubes that move air from the trachea to the lungs; one bronchus leads to each lung; part of each bronchus is outside the lung and part is inside.

	
	Lungs
	The main organs where gases are exchanged between air and the blood; the alveoli in the lungs are where the gas exchange takes place.

	
	Diaphragm 
	The muscle that aids in the breathing process

	Digestive
	Mouth
	Begins to break down food into smaller pieces through mechanical digestion; saliva in the mouth starts the process of chemical digestion

	
	Esophagus
	The transport tube that carries chewed food to the stomach

	
	Stomach
	Continues the process of mechanical digestion; and secretes gastric juices that continue the process of chemical digestion started in the mouth 

	
	Small intestines
	The organ where most of the chemical digestion of food takes place; nutrients from food are also absorbed through the small intestines

	
	Large intestines
	The organ where water is absorbed from the food and taken into the bloodstream; prepares the remaining undigested food for elimination from the body

	
	Rectum and anus
	The rectum is a short tube that stores solid waste until it is eliminated from the body through the anus. 

	Digestive
	Liver
	A secondary organ of the digestive system that produces bile, which is used by the body to break up fat particles.

	
	Gallbladder
	A secondary organ to the digestive system that functions to store bile produced by the liver. 

	
	Pancreas
	A secondary organ to the digestive system that functions to produce digestive juices that help to further break down the food in the small intestine. 

	Excretory (Urinary)
	Kidneys
	The two kidneys get rid of urea, excess water, and some other waste materials released by the cells. These are eliminated as urine.

	
	Ureters
	Tubes which connect each kidney to the bladder

	
	Bladder
	A saclike muscular organ which stores urine until it is released from the body

	
	Urethra 
	Tube through which urine passes before it is removed from the body

	Nervous
	Brain
	An organ of the central nervous system, which has three distinct parts that all serve to control and coordinate the activities of the body. 

· The cerebrum controls thoughts, voluntary actions, and the sensations related to the five senses. 

· The cerebellum helps with balance and coordination. 

· The brain stem is located at the base of the brain and controls vital and involuntary processes (for example, breathing, the beating of the heart, and digestion). 

	
	Spinal cord
	A bundle of nerves that begins at the brain stem and continues down the center of the back through the vertebrae. It connects with the peripheral nerves. 

	
	Peripheral nerves
	A network of nerves that branch out from the spinal cord and connect to the rest of the body and transmit signals to and from the brain through the spinal cord. 

	Muscular
	Skeletal muscles 
	Voluntary muscles attached to bones and provide the force needed to move the bones; tendons connect the skeletal muscles to bones

	
	Smooth muscles
	Involuntary muscles that control many types of movement within the body (such as digestion)

	
	Cardiac muscles
	Involuntary muscle that forms the heart

	Skeletal
	Bones
	Provide shape and support for the body and protection for many organs and structures; some bones produce blood cells; some store minerals 

· Joints occur where two or more bones meet

· Ligaments attach bones at the joints

	Integumentary
	Skin
	Covers the body and prevents the loss of water; it protects the body from infection and injury; it helps to regulate body temperature, get rid of wastes (sweat), receive information from the environment and produce vitamin D. 


It is not essential for students to know the major organs of the reproductive system, immune system, endocrine system.  The reproductive system will be studied in the health curriculum. Students do not need to know the pathway of blood through the circulatory system, the chemical processes (including names of enzymes) that occur during digestion, or name the bones of the body. 
Assessment Guidelines: 

The objective of this indicator is to recall the major organs of the human body and their function within their particular body system; therefore, the primary focus of assessment should be to remember information about the different organs and their major functions.  However, appropriate assessments should also require student to identify the system that each organ belongs to; recognize an organ from words, pictures, or diagrams; or identify an organ based on the description of its function. 
Teaching Indicator 7-3.2: Lesson A - Human Body Systems and Disease – “Ready or Not”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” or FOSS “Brain and Senses” kit provides an opportunity for conceptual development of the concepts within the standard. 
In grades 3-5, students start viewing the body as one whole system, as one whole organism. In the 6th grade and beyond, students should start to understand how organs and organ systems work together. For instance, the brain is part of the nervous system and works in conjunction with neurons (cells). The nervous system works with all other body systems, such as the musculoskeletal system. 
Interactions among the senses, nerves, and brain make possible the learning that enables human beings to predict, analyze, and respond to changes in their environment. (6C/M6 AAAS Benchmark for Science Literacy)
Misconceptions: 
Regarding systems in general, "Some research has found that student misconceptions about certain subjects can arise from their difficulty in recognizing natural phenomena as groups or systems of interacting objects." (Benchmarks for Science Literacy, p. 355)

From the NSDL Science Literacy Maps, AAAS Project 2061 Science Atlas: By the end of 2nd grade, students know that thought is needed for different kinds of activities (e.g., motor acts) and as a result know the brain is required for these activities.  Fourth-graders know the brain helps the body parts but do not always realize that the body also helps the brain. Whether upper elementary-school students can achieve this understanding with adequate instruction needs further investigation. Upper elementary-school students attribute to nerves the functions of conducting messages, controlling activity, and stabilizing the body. Even after traditional instruction about the brain and the nervous system, 5th-grade students appear not to understand yet the role of the brain in controlling involuntary behavior. 
Safety Note:

Students should follow all safety procedures inside the classroom, hallways, and outside of the classroom.
Lesson time:

1day (1 day equals 55 minutes)
Materials Needed: 
· Meter sticks (one for each pair of students)

· One half-meter stick or a ruler

· Colored pencils

· Calculators

· Lab sheet –“Ready or Not Lab” (one for each student, see attached)
· Necklace signs – made of a large piece of construction paper, hole-punched, and tied with string through the holes to make a necklace. Make enough so that each student has a role. (attached)
· motor neuron-leg, 

· sensory neuron-leg, 

· muscle cell-leg, 

· neuron-spine, 

· neuron-brain

Focus Question:

What is the function of the nervous system?
Engage:

1. Throw an inflatable beach ball at an unsuspecting student. Ask students to explain what happens when something comes close to them unexpectedly. Ask them what causes their eyes to blink, their hands to raise, their bodies to move in the opposite direction?
2. Tell the students that today they will be exploring the human nervous system.

3. Provide students with the necklace signs.  
4. Show the students a "starburst" piece of construction paper taped to a ruler and ask them what might this model represent? Tell students that this model represents an impulse (an electrical discharge that travels along a nerve fiber or the signal transmitted along a nerve fiber, either in response to a stimulus, such as touch, pain or heat, or as an instruction, such as causing a muscle to contract.) 
5. Gather outside in a large rough outline of a person lying down: brain at one end, followed by spine and then three parallel rows for the legs, muscle cells between two rows of neurons (an electrically excitable cell that processes and transmits information by electrical and chemical signaling. Chemical signaling occurs via synapses, specialized connections with other cells. Neurons connect to each other to form networks. Neurons are the core components of the nervous system, which includes the brain, spinal cord, and peripheral ganglia. A number of specialized types of neurons exist: sensory neurons respond to touch, sound, light and numerous other stimuli affecting cells of the sensory organs that then send signals to the spinal cord and brain. Motor neurons receive signals from the brain and spinal cord and cause muscle contractions and affect glands. Interneurons connect neurons to other neurons within the same region of the brain or spinal cord.)
6. Tell the students to imagine this model represents a person taking a nap and then rolling over onto a tack.  At that time, send the impulse up the leg to the brain by having the Sensory Neuron students pass the ruler (impulse) from one student to the next up the leg and spine.

7. When the impulse reaches the brain, it must make a decision to pull the leg away. That impulse is sent back down the spine.

8. At the base of the spine, ask students where the impulse travels next? (motor neuron of the leg)
9. Motor neurons send a message to muscles.  When the impulse reaches the last motor neuron, ask that student to yell a message to the muscle to “Contract”
10.  The students representing the leg move, signifying that the leg pulled away from the stimulus (tack.)
11.  After this demonstration, discuss the following questions:
· From where to where does the message "leg pricked with sharp object" travel?

· From where to where does the message "ouch" travel?

· What is each person doing?

· What do you think each person represents?

· How would you describe the role of the brain in this process?
(NOTE: This demonstration was adapted from the Lesson, “Coping with Changes”, http://www.sciencenetlinks.com/lessons.php?DocID=53)
Explore:
1. Lab Investigation: Have students work in pairs to record variables, hypothesis, collect data, create graph and answer conclusions. Reflection questions should be answered individually after the investigation is completed.
Explain:
1. Students should complete lab sheet.

2. Engage in whole class discussion with each group sharing their variables, hypothesis, and conclusions.

3. In small group dialogue, have students share their answers to the Reflection questions.

Extend:

1. Individually, in student notebooks, have students write any new learning, surprises, or questions they may have.  Questions can also be written on note cards and turned in as Exit Slips. These can be used for further class discussion.

2. Students may be interested in the following sites:
· Neuroscience for kids http://faculty.washington.edu/chudler/introb.html
· Internet tour of the Brain http://www.exploratorium.edu/memory/braindissection/index.html
· PBS NOVA Coma, Brain Geography http://www.pbs.org/wgbh/nova/coma/geography/
· Dropping Signals activity. Students drag several types of signals to various cell types and record the cell's response. PDF worksheet and answer key is provided. http://teach.genetics.utah.edu/content/begin/cells/
· The Fight or Flight Response 3-D movie is a close look at some of the cell signaling and responses that take place throughout the body during the fight or flight response. The dynamic ways in which cells communicate with each other through molecular signals is depicted without focusing on anatomy, vocabulary or chemistry.

Two companion pieces describe events taking place in the movie, each with a different degree of detail. The Cells Communicate Movie Play-by-Play (Preview and Download this printable below) is a detailed scene-by-scene explanation of the molecular interactions taking place in the movie. Use this as background information, as a reference, or as a guide during the movie for higher-level students. How Cells Communicate During the Fight or Flight Response is a closer look at what happens during the fight or flight response using the organs, cells, and chemical messengers depicted in the movie. Great for students who would like a deeper understanding of cell communication during the stress response, but do not need to know it at a molecular level. http://teach.genetics.utah.edu/content/begin/cells/
Name: ______________________
Ready or Not lab- The Nervous System

Question:  Does nerve speed vary depending on which hand is used?   

Variables:

Independent: (What will you be changing in the experiment?  There should be one item here.) _____________________________

Dependent: (What will you measuring or observing?  There should be only one item here.) _____________________________

Control:  (What will you be keeping the same during the experiment?  There may be many items listed here.)
Hypothesis:

(State your hypothesis. See example below.) 

If _(Independent Variable)_   __(describe change)__  then  __(Dependent Variable)_____ will ___(describe effect)__  because __(give reason)__.
Materials:
· One half-meter stick or a ruler

· Colored pencils

· Calculator
Procedure:  

1. Have a partner hold a half-meter stick (or ruler) at one end so that the other end of the stick is hanging free between the thumb and index finger of your dominant hand.  (“0” cm is between your fingers.) There should be about 10 cm distance between your thumb and index finger.

2. Keep your eyes on the bottom of the stick as your partner releases the meter stick.  

3. Catch the meter stick.  Record the distance the meter stick fell by reading the centimeter number where your thumb and index finger grasp the stick.

4. Repeat step 2 and 3 nine more times, alternating between your dominant and non-dominant hands.

Data and Observations

	Trial
	Dominant Hand
	Non-Dominant Hand

	1
	cm
	cm

	2
	cm
	cm

	3
	cm
	cm

	4
	cm
	cm

	5
	cm
	cm

	Avg.
	cm
	cm


Graph -- Create a bar graph showing five trials and an average for each hand. Label your graph.
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Results: (Summarize and state your findings. Do not express your conclusions about the experiment.

Conclusions:

a. The data gathered did/did not support my hypothesis that if __(IV)__   __(describe change)__  then  __(DV)__ will ___(describe effect)_.
b. Reasons why my hypothesis was/was not supported.
c. Describe any sources of error.

d. What would you do differently in this investigation?

e. How might you take this investigation a step further?

Reflect:
1. In what way were your sensory neurons used?

2. In what way were your motor neuron used?

8.  Explain how these three systems worked together in this investigation: muscular, nervous and skeletal. 

motor neuron-leg
sensory neuron-leg

muscle cell-leg
neuron-spine
neuron-brain
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Starburst design
Teaching Indicator 7-3.2; Lesson B - Human Body – “Building a Model of the Lungs”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard. 
To burn food for the release of energy stored in it, oxygen must be supplied to cells, and carbon dioxide removed. Lungs take in oxygen for the combustion of food and eliminate the carbon dioxide produced. The urinary system disposes of dissolved waste molecules, the intestinal tract removes solid wastes, and the skin and lungs aid in the transfer of thermal energy from the body. The circulatory system moves all these substances to or from cells where they are needed or produced, responding to changing demands. (AAAS Benchmarks for Science Literacy)
Misconceptions:

Lower elementary-school students know about circulation and something of the blood's relation to breathing. Upper elementary-school students realize that the heart is a pump, but they are not aware that the blood returns to the heart. 
Students of all ages hold wrong ideas about the structure and function of blood, the structure and function of the heart, the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation. Misconceptions concerning the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation are difficult to change. 
Lower elementary-school students may not know what happens to air after it is inhaled. Upper elementary-school students associate the lungs' activities with breathing and may understand something about the exchange of gases in the lungs and that the air goes to all parts of the body. (NSDL Science Literacy Maps)
Students often have a difficult time making the transition between a model and reality. Address any misconceptions that may arise.
Safety Note:

Students should follow all classroom or lab safety procedures, specifically when using sharp instruments.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 

For each pair of students:  

· Clear plastic cup (8 or 9 oz) 
· 2 flexible bend straws
· Two small balloons
· One larger balloon

· Tape

· Modeling clay

· Rubber bands

· Scissors
· Ruler (cm)
· Directions for how to build the model “Building a Model of the Lungs” (attached) 
· Reflection Questions (attached)

· Informational texts showing photos or diagrams of the respiratory system. (one is included on the Reflection Questions sheet)
Focus Question:

What happens when we breathe?
Engage:

1. Ask students to take a deep breath.  Allow them to describe what they think is happening to their lungs as they breathe?

2. In student notebooks, have students draw or sketch the respiratory system based on what they know at this time.

3. Have student volunteers share and explain their drawings.

4. Ask students how might they make a working model of the lungs? (Accept all answers) 
5. Tell students that one way to make a working model of the lungs is to use to simple materials that will represent the chest cavity, lungs, and diaphragm.
Explore:

(NOTE: Have materials assembled in baskets or bags for easy distribution.)

1. Students should follow directions on the “Building a Model of the Lungs” directions sheet. Assistance may be needed cutting the slit into the bottom of the cups, or with the design of the straw “Y”
Explain:
1. Hand out the student “Reflection Questions” sheet while students are exploring the working of their model.

2. Have student pairs work together to answer the questions.

3. Provide time for students to share their answers.
4. Explain to students that the respiratory system consists of lungs and air passages and is part of the cardiopulmonary system that supplies your body with oxygen and nutrients and removes carbon dioxide and other waste products produced within the cells.
5. Ask students what parts of their models represent the organs of the respiratory system.

6. Using a large image and a student made model trace the flow of air into and out of the lungs by explaining what happens when we breathe. At this time you may want to describe the major organs of the system and their functions. (When you breathe in, or inhale, your diaphragm contracts (tightens) and moves downward. This increases the space in your chest cavity, into which your lungs expand. The intercostal muscles between your ribs also help enlarge the chest cavity. They contract to pull your rib cage both upward and outward when you inhale.
As your lungs expand, air is sucked in through your nose or mouth. The air travels down your windpipe and into your lungs. After passing through your bronchial tubes, the air finally reaches and enters the alveoli (air sacs). 
Through the very thin walls of the alveoli, oxygen from the air passes to the surrounding capillaries (blood vessels). A red blood cell protein called hemoglobin helps move oxygen from the air sacs to the blood. 
At the same time, carbon dioxide moves from the capillaries into the air sacs. The gas has traveled in the bloodstream from the right side of the heart through the pulmonary artery. 

Oxygen-rich blood from the lungs is carried through a network of capillaries to the pulmonary vein. This vein delivers the oxygen-rich blood to the left side of the heart. The left side of the heart pumps the blood to the rest of the body. There, the oxygen in the blood moves from blood vessels into surrounding tissues. From: The National Institutes of Health’s Heart Lung and Blood Institute “What Happens When We Breathe?” http://www.nhlbi.nih.gov/health/dci/Diseases/hlw/hlw_when.html)
7. Students should return to their Reflection Questions making any changes needed based upon new learning.
Extend:

1. Students may research lung diseases. A suggested site is the National Institutes of Health’s “Heart Lung and Blood Institute’s Diseases and Conditions Index”: http://www.nhlbi.nih.gov/health/dci/index.html
2. Utilize this lesson to measure the lung capacity of an average student: http://settlement.arc.nasa.gov/teacher/course/lung_capacity.html
3. A NASA Quest Activity will show the interrelationships of the cardiopulmonary system, Circulatory System Relay: http://quest.nasa.gov/smore/teachers/act9.htm
4. Lungs: Information and Breathing Facts: This self-guided, animated, and interactive tutorial from National Geographic is something students can peruse at their own pace. http://science.nationalgeographic.com/science/health-and-human-body/human-body/lungs-article.html
Building a Model of the Lungs
Materials:

· Clear plastic cup (8 or 9 oz) 

· 2 Flexible bend straws
· Two small balloons

· One larger balloon

· Tape

· Modeling clay

· Rubber bands

· Scissors

· Ruler

Procedure:

1. Carefully make a hole about the diameter of a straw in the bottom of the plastic cup with the scissors.

2. Cut a 5 cm inflexible section of a straw. 

3. Make a small slit in the elbow (flexible part) of another straw 

4. Insert the 5 cm piece of straw into the slit to form a "Y". Use modeling clay and tape to make the joint airtight. (See diagram)

5. Tape and/or rubber band the small balloons to each end of the diagonal segments of the "Y". Make sure these connections are airtight.
6. Place the long piece of the "Y" through the hole in the cup and seal with clay. 

7. Tie a knot in the neck off the larger balloon. Cut the large part of the balloon in half horizontally.

8. Stretch the balloon with the knot over the bottom of the cup, with the knot in the center. Use a rubber band and tape to secure it.

9.  Gently pull down on the balloon from the knot. This should cause air to flow into your lung model.
10. Sketch a diagram of your completed model.  Add labels to show which parts of your model represent the chest cavity, diaphragm, lungs and trachea. You may use photos or diagrams from informational texts.

11. Explain how your model works.

12. Answer the questions on the Reflection questions sheet with your partner.
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Teaching Indicator 7-3.2: Lesson C - Human Body – “Feel the Beat”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard. 
To burn food for the release of energy stored in it, oxygen must be supplied to cells, and carbon dioxide removed. Lungs take in oxygen for the combustion of food and eliminate the carbon dioxide produced. The urinary system disposes of dissolved waste molecules, the intestinal tract removes solid wastes, and the skin and lungs aid in the transfer of thermal energy from the body. The circulatory system moves all these substances to or from cells where they are needed or produced, responding to changing demands. (AAAS Benchmarks for Science Literacy)
Misconceptions:

Students may not realize the critical relationship of the circulatory and respiratory systems. 

Lower elementary-school students know about circulation and something of the blood's relation to breathing. Upper elementary-school students realize that the heart is a pump, but they are not aware that the blood returns to the heart. 

Students of all ages hold wrong ideas about the structure and function of blood, the structure and function of the heart, the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation. Misconceptions concerning the circulatory pattern, the circulatory/respiratory relationships, and the closed system of circulation are difficult to change. 
Lower elementary-school students may not know what happens to air after it is inhaled. Upper elementary-school students associate the lungs' activities with breathing and may understand something about the exchange of gases in the lungs and that the air goes to all parts of the body. (NSDL Science Literacy Maps)
Safety Note:

Students should follow all classroom and outdoor safety policies. Alternate plans should be made for students with physical disabilities. For example, a wheelchair-dependent student can lift arm weights.

 (A suggested resource is the ERIC Clearinghouse Disabilities and Gifted Education: http://www.hoagiesgifted.org/eric/faq/lesnplan.html)
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 

· “Feel the Beat” student sheet (attached)

· Stop watch for the teacher
· Stopwatches for each pair of students

· Calculator for each pair of students
· One data table for each student  (attached)

· Large construction paper or chart paper (chart size graph paper is recommended)
· Open area for movement such as a courtyard, gym, or recess field

Focus Question:

How does exercise affect heart rate?

Engage:

1. Have a student volunteer to run in place at the front of the room. Ask students what they are thinking in regards to that student’s heart rate and breathing. (Student responses should include increased heart rate and increase in breathing.)  

2. Ask the student to stop running. Inquire as to how he/she feels.
3. Show students how to locate a pulse point on their bodies, either on the wrist or at the neck. (On the neck, the pulse point is located beneath the ear and jawbone.)
Step 1 Turn your left hand palm-side up, then place the first two fingers of your right hand along the outer edge of your left wrist just below where your wrist and thumb meet.

Step 2 Slide your fingers toward the center of your wrist. You should feel the pulse between the wrist bone and the tendon.

Step 3 Press down with our fingers until you feel your pulse. Do not press too hard, or you will not be able to feel the pulsation. Feel free to move your fingers until the pulse is easiest to feel.
4. Distribute stopwatches and calculators to each pair of students. To find pulse rate, count the number of beats in 15 seconds. Multiply this by four (15x4=60, there are 60 seconds in one minute). This is how many times the heart beats in one minute. One student should record time for the other and vice versa.
5. Have each student record their pulse rate in their notebooks.
Explore:

1. Distribute the “Feel the Beat” sheet to each student. Have students record their “resting” pulse rate in the data table.
2. Have students move to an open location.
3. The physical activity portion can be done all together to maximize classroom management.  Time the physical activity portions of the investigation for two minutes. As the two minutes draw to a close, direct the students to locate their pulse points. 

4. Very quickly after stopping exercise, reset the stopwatch to count 15 seconds.  The students should be counting their heart rate during this time.

5. Call time and the student will multiply that number by 4 and record the heart rate on the data table.

6. Repeat this procedure after each physical activity: walking, running in place, jumping jacks (or similar movement with arms and legs)
Explain: 
1. When students return to class, have groups of 5 record each other’s data for each physical activity.

2. Use the calculators to find the average of each of the activities.  (Stress the importance of repeated trials being necessary to draw valid conclusions.)
3. Distribute large construction paper or chart paper for the group to construct their graph. 
4. Once each group has found their group average and have created their group graph, create a data table on the board or chart paper that will generate a class average.

5. As students present their graphs, ask if they are noticing trends or patterns.

6. Offer students these “Heart Facts”: 
· Your heart is about the same size as your fist. 
· An average adult body contains about five quarts of blood. 
· All the blood vessels in the body joined end to end would stretch 62,000 miles or two and a half times around the earth. 
· The heart circulates the body's blood supply about 1,000 times each day.
· The heart pumps the equivalent of 5,000 to 6,000 quarts of blood each day. 
7. Have each student individually complete the Results and Conclusions section of the “Feel the Beat” student sheet. These may be collected as Exit Slips.
Extend:

1. Show students photo images or models of the cardiopulmonary system, explaining the intricate relationships of the Respiratory and Circulatory System. Discuss functions of all major organs.
2. “Habits of the Heart” (Science Museum of Minnesota) offers animations, interactive, lessons and tools for students to explore the functions of the heart and lungs. http://www.smm.org/heart/heart/top.html 
3. Students may research heart diseases. A suggested site is the National Institutes of Health’s “Heart Lung and Blood Institute’s Diseases and Conditions Index”: http://www.nhlbi.nih.gov/health/dci/index.html
4. A variety of lessons on Exercise and Nutrition can be found at the AAAS Science NetLinks site: http://www.sciencenetlinks.com/obesity/
FEEL THE BEAT!
Question:  How does exercise affect heart rate?

  
Variables:

Independent: (What will you be changing in the experiment?  There should be one item here.) _____________________________

Dependent: (What will you measuring or observing?  There should be only one item here.) _____________________________

Control:  (What will you be keeping the same during the experiment?  There may be many items listed here.)
Hypothesis:

(State your hypothesis. See example below.) 

If _(Independent Variable)_   __(describe change)__  then  __(Dependent Variable)_____ will ___(describe effect)__  because __(give reason)__.
Materials Needed: 

· “Feel the Beat” student sheet 
· Stopwatches for each pair of students

· Calculator for each pair of students
· One data table for each student 
· Large construction paper or chart paper
· Open area for movement such as a courtyard, gym, or recess field
Procedure:

1. To measure your heartbeat, or pulse, place your index and middle fingers on blood vessels at the base of your thumb.

2. Count your heartbeat for 15 seconds, then multiply this number by 4.  This will give you the number of heartbeats in one minute.  

3. Take your pulse at rest, after you have been relaxing and sitting still for a several minutes.
4. Record in Data Table #1 below.
5. Walk around for two minutes (your teacher will call the time.)

6. Take your pulse after light exercise and record in Data Table #1.
7. Do jumping jacks or a similar strenuous activity where both arms and legs are moving for two minutes (your teacher will call time.)
8. Take your pulse after doing strenuous exercise and record in Data Table #1.
9. In groups of five, collect data from each group member and record on Data Table #2.
10. Find the averages of the data collected by your group.
11. As a group, construct one bar graph to display the averages of the data collected. Post on large construction paper or chart paper.
When constructing your graph, remember to:

	Be specific in the wording of your titles.

	Graph the dependent variable along the y-axis

	Check increments… they should be evenly spaced.

	Graph the independent variable along the x-axis


DATA TABLE #1

My Pulse Rate per minute

	At Rest


	Walking
	Strenuous Activity


DATA TABLE #2

Group Pulse Rate per minute and averages

Results: (Summarize and state your findings. Do not express your conclusions about the experiment.

Conclusions:

a. The data gathered did/did not support my hypothesis that if __(IV)__   __(describe change)__  then  __(DV)__ will ___(describe effect)_.
b. Reasons why my hypothesis was/was not supported.
c. Describe any sources of error.

d. What would you do differently in this investigation?

e. How might you take this investigation a step further?

Teaching Indicator 7-3.2: Lesson D - Human Body – “Owl Pellets and the Human Skeleton”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard. 
Misconceptions:

(Source: Looking Good, Feeling Good From the Inside Out. Teacher’s Guide: Information about the Musculoskeletal and Skin Systems. National Institutes of Health. http://science.education.nih.gov/supplements/nih6/bone/guide/info_musculo_skin-a.htm)

Some misconceptions about the skeletal system are:

 Bones are not living structures. Adolescents may have conflicting ideas about whether bones are living structures, depending upon the context of the situation they are considering. On the one hand, they may believe that bones are just hard things that hold the body up and have muscles attached to them. On the other hand, teenagers recognize that broken bones heal. Few students have an understanding of how their bones grow during development or recognize that the bone marrow is critical for production of both red and white blood cells. Even maintenance of bone structure is a dynamic process; the action of specialized cells called osteoblasts to form new bone is counterbalanced by other cells, osteoclasts, which break down bone through resorption. As people age, bone resorption predominates over bone formation.
Diseases like osteoporosis or arthritis affect only old people, so teenagers do not need to be concerned about them. Although osteoporosis, a disease in which bone density decreases, affects older individuals, scientists now realize that it is important for young people to take care of their bones because this can influence the onset of osteoporosis in later life. Exercise, including resistance and high-impact exercise, and good nutrition, including adequate calcium intake (1,300 milligrams per day for children ages 9 to 18), are important for optimal bone health. 
Safety Note: 
Students should follow all classroom or lab safety procedures. A student may have allergies to the fur in the owl pellet.  Any student with a cat, dog or hamster as a pet should suffer no ill effects. Provide masks for students with severe allergies.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 

· Several copies of photos or images of the human skeletal system (examples attached)

· One owl pellet per pair of students (www.pellet.com, Carolina Biological, or SC Department of Natural Resources)

· A bone sorting chart (www.hometrainingtools.com/articles/owl-pellet-dissection-project.html )
· Diagram of human skeleton and vole skeleton (attached)
· Non-latex gloves

· A pair of forceps or tweezers for each student
· Toothpicks

· Paper plates 

· Newspaper or bulletin board paper to cover desks or lab tables

· Disposable face masks and goggles (for students with severe allergies)
Focus Question:

How does the skeletal system support and shape a body?

Engage:

1. Ask students to describe how their leg (at their hip) moves differently than their knee.  What causes these different movements?
2. Pass out copies of photos or images of the skeletal system to pairs of students. Have them observe the photos carefully, recording those observations in their student notebooks. Have students label any skeletal parts they may know or remember. 
3. Tell students that the skeleton provides shape and support for the body and protection for many organs and structures; some bones produce blood cells; some store minerals. Joints occur where two or more bones meet. Ligaments attach bones at the joints. (SC Science Support Documents)
Different bones have different primary functions. The most important function of your ribs and skull are to protect your heart, lungs and brain. The main function of your hand bones is to enable movement so that you can hold things. What bones have the primary function of structure, or holding up your body? (leg bones)
An adult human skeleton contains 206 bones. Babies are born with more bones, of which some eventually grow together to make 206. Human bones have a wide variety of sizes and shapes. The smallest bone is the tiny stirrup bone in the inner ear, and the largest is the femur (thigh bone). The structure of a bone consists of compact bone, soft bone marrow and sponge bone.

The human skeleton has several functions. Bones contain calcium and store many minerals for our bodies. The soft bone marrow part of each bone, located inside the hollow center of the bone, produces red blood cells for the circulatory system. Of great importance, the skeleton serves as the body's structure. It keeps the body in shape, protects internal organs and enables movement. We would be shapeless blobs without our bones. (Engineering Bones: www.teachengineering.org)
4. Tell students that they may have performed an owl pellet dissection in 6th grade as an example of what foods are available in an ecosystem.  Explain that the purpose of this lesson is different. They will be comparing human skeletal systems to skeletons of animals, such as rodents.

5. Distribute the bone chart to each pair of students.  
6. Explain that owls typically swallow their prey whole or in large pieces.  Owl pellets are masses of bone, teeth, hair, feathers and exoskeletons of various animals eaten by birds of prey (raptors).  Owls feed early in the evening and regurgitate a single pellet approximately 20 hours after eating. Unlike snakes, the protein enzymes and strong acids which occur in the digestive tract of raptors do not digest the entire meal. The relatively weak stomach muscles of the bird form the undigested fur, bones, feather etc. into wet slimy pellets. In this process even the most fragile bones are usually preserved unbroken. A bird's stomach includes an anterior pouch called the proventriculus and a muscular posterior portion called the gizzard. In owls, the gizzard compresses indigestible parts of their prey (hair, bones, teeth, and feathers) into matted pellets. These pellets pass into the proventriculus where they remain until something stimulates the owl to spit them out.  Hawks and other birds of prey, some gulls and herons also regurgitate undigested remains.  
Explore:

1. Direct the students to open the covering of their pellets and begin to carefully pry sections free with their forceps or tweezers.

2. As they find bones, have them try to identify them by name. Have students sketch several bones in their notebooks and label them.
3. Circulate and try to find a good specimen of a pelvis and femur.  Show each group this example of a ball and socket joint as a working unit (rotating). Remind students of the hip and shoulder joint in humans.

4. Show an example of a cranium as a protective bone.

5. The teacher may be able to find an intact row of vertebrae.  Save those to show each student.

Explain:

1. Following the owl pellet dissection, have students compare the diagram of the human skeleton with the diagram of a vole.

2. In student notebooks, have students answer the following questions:

a. What similarities in skeletal structures do they notice?

b. What differences are noticed?

c. Compare these bones found in the human skeleton with those of the vole: femur, pelvis, humerus, tibia, vertebrae

d. Explain how the skeletal system provides support and structure.
Extend:

1. Continue to study the bones, ligaments, and joints of the skeletal system, while also introducing the muscular system. 
2. Complete a dissection of a chicken wing.
3. Obtain X-Rays from a Doctor’s Office for students to view. 
4. Engineering Bones: Students extend their knowledge of the skeletal system to biomedical engineering design, specifically the concept of artificial limbs. Students relate the skeleton as a structural system, focusing on the leg as structural necessity. They learn about the design considerations involved in the creation of artificial limbs, including materials and sensors. Found at Teach Engineering. Org 
(http://www.teachengineering.org/view_lesson.php?url=http://www.teachengineering.com/collection/cub_/lessons/cub_biomed/cub_biomed_lesson01.xml)
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Teaching Indicator 7-3.2: Lesson E - Human Body Systems and Disease – “Mapping Digestion”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard. 
Misconceptions:

Some common misconceptions are: 

· Food is anything useful taken into the body including:  water, minerals, carbon dioxide (plants), and sunlight. 
· Students’ concept of digestion is often confused both in the route and the process. 
·  Digestion is the process that releases usable energy from food.

Lower elementary-school students know food is related to growing and being strong and healthy, but they are not aware of the physiological mechanisms. By 5th grade, students know that food undergoes a process of transformation in the body.

Students often have a difficult time making the transition between a model and reality. Address any misconceptions that may arise.
Safety Note:
Students should follow all classroom safety procedures.

Lesson time:

1 – 2 days (1 day equals 55 minutes)
Materials Needed: 
· A cookie or cracker (such as Goldfish crackers) for each student
· Napkins to place cookie or crackers on
· Markers

· One meter length of bulletin board paper per group of 4 students (one sheet can be cut into half length-wise to serve two groups)

· Variety of informational texts referencing the digestive system.
· Suggested Internet sites:
· The National Digestive Disease Clearinghouse, Your Digestive System and How it Works: http://digestive.niddk.nih.gov/ddiseases/pubs/yrdd/
· Kids Health: http://kidshealth.org/kid/htbw/digestive_system.html
· Discovery Kids: Your Gross and Cool Body: http://yucky.discovery.com/flash/body/pg000126.html
· ThinkQuest, The Digestive System: http://library.thinkquest.org/5777/dig1.htm
· “Digestive System Research Guide” (attached)
Focus Question:
What happens to the food we eat?

Engage:

1. Pass out a cookie or cracker to each student. In student notebooks, have students write about “the journey” the cookie or cracker is taking as they begin chewing and swallowing.
2. Have several students share their writing, recording key words or digestive organs as they are mentioned. (Example: mouth, chewing, swallowing, esophagus, stomach, gastric juices)
3. Tell students that they have just described several organs and functions of the digestive system.

4. Show an image or model of the digestive system. (Most textbooks provide images of the digestive system.)

5. Explain that the digestive system has three main functions, Digestion, Absorption and Elimination
· Write these words on the board or on chart paper and have students discuss each one. 
· Guide students in creating a common, understandable definition of each word. (Example: Digestion is the process by which food and drink are broken down into their smallest parts so the body can use them to build and nourish cells and to provide energy. Absorption is the process where nutrients pass through the lining of the small intestine and move into the blood stream. Elimination is the process of getting rid of indigestible matter.)
6. Explain that each group will be creating a “roadmap” of the digestive system.  

· Each group will receive a long sheet of bulletin board paper.

· They will draw a long road divided into sections: mouth, esophagus, stomach, small intestines, large intestines, and rectum/anus.  It will probably have wide areas (stomach) and winding sections (small intestines).

· They will add road signs along the way explaining the function of each organ.

· They will also add three OFF ROAD organs, the liver, gall bladder and pancreas.  These will need to be placed along the paper near the organs where they are found.  

7. However, prior to creating their “roadmap”, research will be needed to determine the functions of each organ. Each group will have 15 minutes to find as much information as they can from informational texts and/or preselected Internet sites. Following information gathering, students will have approximately 25 minutes to complete their “roadmap.”
Explore:

1. Working in groups of four and using the “Digestive System Research Guide”, group members will use a variety of informational texts and/or Internet sites to determine the function of each organ of the digestive system.  It is suggested that students “divide” the search responsibilities. For example, one student may want to search for information regarding the mouth and esophagus, while another searches for information regarding the stomach. One member of the group may search on the Internet, while others use informational texts.
Explain:

1. Each student should share the information gathered with their group members, asking each other clarifying questions, and organizing the information that will appear on each “Road Sign”.

2. As student groups begin creating their “roadmap” the following information should be included:
a) What is the name and function of the organ?

b) What type of digestion is occurring (chemical or mechanical)?
c) Is digestion, absorption, or elimination taking place?
          This information will be placed on “Road Signs” along the “roadmap”

(You may want to complete one organ together as a class.)
3. As student groups work on their “road maps” monitor for incorrect content or information. Have students provide evidence for their material. 

4. Provide space in the classroom or hallway for students to display their maps.

5. Each student group member should complete all sections of the research guide.
Extend:
1. After all student groups have displayed their “roadmaps”, allow students to perform a “Gallery Walk”, adding new information to their individual research guides.
2. Students may wish to view a virtual frog dissection at : http://www.mhhe.com/biosci/genbio/virtual_labs/BL_16/BL_16.html
A comparison to the human digestive system is made.
Digestive System Research Guide
You will be using a variety of informational texts and/or Internet sites to explore the functions of the organs of the Digestive System in order to create a Digestive System “Roadmap.”
	Name of Organ
	Function of the Organ
	Type of Digestion occurring (Mechanical/

Chemical)
	Digestion, Absorption, or

Elimination

	Mouth


	
	
	

	Esophagus


	
	
	

	Stomach


	
	
	

	Small Intestines


	
	
	

	Large Intestines


	
	
	

	Rectum and anus

	
	
	

	Liver


	
	
	

	Gallbladder
	
	
	

	Pancreas


	
	
	


Creating the Digestive System “Roadmap”
1. On your bulletin board paper, draw a long road down the middle. (Some of your road may take twists and turns!)

2. Divide your map into sections or “towns” named for the organs you have just researched.

3. At each “town”, create a “Road Sign” that will display the information you have found.

4. Create a few “Off Road” areas for the liver, gallbladder, and pancreas.










 Sample Roadmap

Teaching Indicator 7-3.2: Lesson F - Human Body – “Filters at Work”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Human Body Systems” provides an opportunity for conceptual development of the concepts within the standard. 
The excretory system is necessary to a healthy body. The lungs and skin are also considered a part of the excretory system. Waste products collect in the body and can be toxic unless they are eliminated. The organs of the excretory system work together to eliminate wastes and maintain a healthy body. 
Though the human digestive and excretory systems perform distinctly separate functions, they work together to ensure proper nutrition and body safety. These two systems cooperate to efficiently remove toxins and prevent health hazards.

As the digestive system breaks down food and liquids, it distributes nutrients to various cells in the body. According to the Franklin Institute, blood circulating through the body's veins retrieves liquid waste from cells and returns it to the kidneys for elimination.

The kidneys also work in conjunction with the digestive system to filter incoming liquids. As nutrients absorbed from food flow through the body, the kidneys trap potential toxins for elimination through urine.

(http://www.answerbag.com/q_view/2090016)

There are four (4) organ systems that are responsible for excretion:

· The respiratory system helps to excrete carbon dioxide, water, and other gases when we breathe.

· The integumentary system also excretes some water in addition to inorganic salts, lactic acid, and urea in sweat.

· The digestive system not only eliminates food residue (which is not a process of excretion) but also excretes water, salts, carbon dioxide, lipids, bile pigments, and cholesterol.

· The fourth excretory system is the urinary system. We will place the most emphasis on this organ system, as it includes the kidneys. It excretes a wide variety of metabolic wastes, toxins, drugs, salts, water, hormones, and hydrogen irons.
For more information see: http://www.comprehensive-kidney-facts.com/excretory-system.html
Misconceptions:

There is a misconception that the excretory system will not work with only one kidney. One kidney is sufficient for the system to work. It is only when neither kidney will work that the excretory system is in danger.

The bowels are not a part of the excretory system, although they eliminate wastes. 

Students often have a difficult time making the transition between a model and reality. Address any misconceptions that may arise.
Safety Note:

Students should follow all classroom and lab safety procedures when conducting this investigation.

Lesson time:

1 day ( 1 day equals 55 minutes)
Materials Needed:  (Per group of two or three students)
· Liquid in a clear cup

· An empty clear cup

· Small container of sand

· Filter paper

· Plastic funnel

· Plastic spoon

· Urinary glucose strips (3) (can be purchased at Carolina Biological)

· Permanent marker (to number the strips)

·  “Filters at Work”  investigation sheet (attached)
· K-O-L chart (Know-Observe-Learned) (attached)
Pre lesson prep:

Make a sugar solution using 10 mL of corn syrup and 90 mL of water.  Pour this solution into the clear cup.  Only about 20 mL of liquid is needed for each group.  Before the lab, test one urinary glucose test strip to be sure they change color after two minutes.

Focus Question:

How do the kidneys filter wastes?

Engage:
1. Ask students to share what they already know about how our body gets rid of wastes? (lungs:carbon dioxide; instestines: indigestible wastes; cells: transport, etc.)
2. Hand out the K-O-L chart (Know-Observe-Learned)

3. Show an image or model of the excretory system.

4. Have students individually write what they know about the excretory system, then share with a partner. They may add additional information.

5. Explain that the kidneys of the excretory system work as a filtering system for our blood. They take blood in from the bloodstream, remove waste products (such as salt, minerals and any toxins) and combine them with water. Then the body gets rid of this water and waste combination, known as urine. The kidney, in a healthy adult, can process as much as 45 liters of water a day, releasing only 1-2 liters in the form of urine.
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http://diabetes.niddk.nih.gov/dm/pubs/complications_kidneys/
7. Explain they will be modeling the actions of the kidneys in the investigation.
Explore:
1. Distribute the lab sheet and materials to each group.
2. Students may need assistance in determining the variables in the investigation. Have them develop a hypothesis based on prior knowledge and the variables.
3. To prevent the glucose test strips from becoming wet or damaged, pass those out as needed.
4. (NOTE: After the liquid is filtered, the cup used first can be discarded (it will have wet sand left in it).  The filtered liquid can be used again for the next class.  Add a new clean cup to the lab materials for the next class.)
Explain:
1. Have student groups complete the Results, and Conclusions sections.

2. As a class, discuss the following questions, addressing any misconceptions that arise.

· Which substances passed through the filter? (Liquid, glucose)
· Which substances did not pass through the filter? (Sand)
· How does the model compare to the diagram of the kidney?
· What part of the kidney does the filter paper from this lab represent?  (glomeruli)
· What does the water represent? (Blood, not urine. Urine would not have  entered the kidney, represented by the filter paper in #4?)
· What does the sand represent?
(Waste) 
3. Following discussion, allow students to revisit their conclusions, making any changes or additions as needed.

4. Individually, students should complete the K-O-L chart. (This may be used as an Exit Slip.)

Extend:
1. Continue the study of the excretory system as it relates to the other major systems of the body.

2. An additional lesson is available at Teach Engineering. org, Kidney Filtering: http://www.teachengineering.org/view_activity.php?url=http://www.teachengineering.org/collection/cub_/activities/cub_human/cub_human_lesson08_activity1.xml
This lesson will introduce how engineers design dialysis machines.

3. Information on diabetes can be found at the National Diabetes Information Clearinghouse from the National Institutes of Health at : http://diabetes.niddk.nih.gov/dm/pubs/complications_kidneys/
 Filters at Work

Question:  How do the kidneys filter wastes?

Research:  As a group, record any information about how a filter works in the “What I Know” section of the K-O-L chart.  Use your prior knowledge and experience to complete this section.

Variables:

Independent: (What will you be changing in the experiment?  There should be one item here.) _____________________________

Dependent: (What will you measuring or observing?  There should be only one item here.) _____________________________

Control:  (What will you be keeping the same during the experiment?  There may be many items listed here.)
Hypothesis:

(State your hypothesis. See example below.) 

If _(Independent Variable)_   __(describe change)__  then  __(Dependent Variable)_____ will ___(describe effect)__  because __(give reason)__.
Materials:

	· Liquid in a cup
	· Filter paper
	· Glucose Strips

	· An empty cup
	· Plastic funnel
	· Marker (to number the glucose strips)

	· Container of sand
	· Plastic spoon
	


Procedure:

1. Observe the liquid in the cup.  Record appearance of liquid in Data Table.

2. Use one glucose test strip (from the teacher) to test for the presence of glucose.  If glucose is present the tab will turn green.  Record the results in the Data Table.  (#1)

3. Add half a spoonful of sand to the liquid in the cup.  Stir.

4. Test again for the presence of glucose.  Record in Data Table.   (#2)

5. Place the filter paper down into the funnel so that it is pressed along the sides of the funnel.

6. Slowly pour the liquid through the funnel into the second container.  Be sure to pour slowly enough so that the liquid does not spill over the top of the filter paper.  Remove the funnel.

7. Observe the liquid in the cup.  Record appearance of liquid in the Data Table.   

8. Use one glucose test strip (from the teacher) to test for the presence of glucose.  Record the results in the Data Table.  (#3)

Data Table

	
	Appearance of liquid?
	Glucose (yes or no)?

	Before Filtering
	
	

	After Adding Sand
	
	

	After Filtering


	
	


Results: (Summarize and state your findings. Do not express your conclusions about the experiment.

Conclusions:

a. The data gathered did/did not support my hypothesis that if __(IV)__   __(describe change)__  then  __(DV)__ will ___(describe effect)_.
b. Reasons why my hypothesis was/was not supported.
c. Describe any sources of error.

d. What would you do differently in this investigation?

e. How might you take this investigation a step further?
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 http://diabetes.niddk.nih.gov/dm/pubs/complications_kidn

http://www.comprehensive-kidney-facts.com/excretory-system.html
Excretory System

	What I Know
	What I Observed
	What I learned

	
	
	


Standard 7-3: The student will demonstrate an understanding of the functions and interconnections of the major body systems, including the breakdown in structure or function that disease causes. (Life Science) 





Indicator 7-3.2: Recall the major organs of the human body and their function within their particular body system. 





Other indicators addressed: 


7-1.3: Explain the reasons for testing one independent variable at a time in a controlled scientific investigation


7-1.4 Explain the importance that repeated trials and a well-chosen sample size have with regard to the validity of a controlled scientific investigation.


Explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts.


7-1.7	Use appropriate safety procedures when conducting investigations. 








Building a Model of the lungs


Reflection Questions





How does your model represent the functions of the different organs of the respiratory system?











What are some functions of the respiratory system that your model does not show?











Was your model a successful working model? If so, how might you elaborate on the model? If not, what might you do differently next time? 























� http://brainbits.per.sg/science_lungs_repiratory%20system.htm





Data Table


�
At Rest�
After Walking�
After Strenuous Activity�
�
Person 1


�
�
�
�
�
Person 2�



�
�
�
�
Person 3�



�
�
�
�
Person 4�



�
�
�
�
Person 5�



�
�
�
�
Average�



�
�
�
�












Mouth





Liver








#1





#2





#3
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