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Lesson Summary: In this activity, students will use a hands-on activity to study the components and function of the immune system.  Students will role play the immune response, and then use the demonstration to match each component of the immune system to its function.  Students will then be able to apply their knowledge of the immune system to determine why some treatments are appropriate for the flu, while other treatments are not.  
Subject: Science: Life Science
Grade Level: 

· Target Grade: 7 

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period

Materials:

· The Immune System Worksheet
· Patterns for Immune System Components Handout
· Construction Paper cut outs of immune system components
Lesson Plan: 
· Before beginning the activity, the construction paper cutouts of the immune system components must be prepared.  Use the provided patterns to make approximately 5 bacteria cells, 2 white blood cells (macrophages), 4 red blood cells, 1 T-helper cell, 3 B-cells, 10 antibodies, and 1 messenger.  The numbers can be modified to include as many or as few students as desired.
· Designate the roles the students will be playing in the demonstration.  Each student will hold the immune system component that corresponds to their role.
· Before the demonstration begins, provide some background information about the immune system.  Explain that all of the components of the immune system circulate in the blood, and that the primary defense of our bodies against disease is the skin.  For purposes of this demonstration, the skin will be represented by the walls of the classroom.  This also may be a good time to introduce the term phagocytosis, because this is an action that a majority of the immune system components perform. 
· At the start of the demonstration, all of the components of the immune system are on the inside of the classroom, mixed together randomly.  The bacteria are outside of the classroom.

· The teacher is responsible for guiding the demonstration by vocally describing the students’ roles.  Here is a sample script:

· The bacteria have penetrated the body’s first line of defense, the skin. (bacteria enters through the door)
· The blood rushes to the scene of infection causing inflammation. (red blood cells, white blood cells, T- helper cells rush to where the bacteria is.)
· The white blood cells begin their attack!  The bacteria begin to fight back, and they only manage to wipe out two of the bacteria cells by ingesting them, or phagocytosis.  (White blood cells act out eating 2 of the bacteria and take away the bacteria cut outs from the “attacked” students)
· The white blood cells show the T-helper cell the bacteria that they ate.  (The white blood cells hand the bacteria they “ate” to the T-helper cell)

· The T-cells send out a message to the B-cells, calling for help.  (The T cell sends the messenger to find the B-cells and bring them to the site of the infection)

· Only The B-cells that have antibodies that match the antigens on the outside of the bacteria can help with the attack, the others are sent to other areas of the body to help with other infections. (Each of the b-cells attempts to match their antibody to the shapes on the outside of the T-cell’s bacteria, the 2 that do not match leave the scene.)

· The appropriate B-cell makes copies of their antibodies. (The antibodies appear at the site of infection.)
· The antibodies attack the still active bacteria by binding to their antigens, thus inactivating the bacteria.  (The antibodies match the antigens on the surface of the bacteria.)

· The messenger is sent to find more white blood cells to attack the inactivated bacterial cells.  The inactive bacteria have no way of resisting the white blood cells. (The white blood cells kill the bacteria with the antibodies attached to them.)
· Once the demonstration is complete, students are to complete the Immune System Worksheet.
Assessment: Students are to complete and turn in The Immune System Worksheet.  This worksheet will demonstrate that they understand the individual parts and functions of the immune system.  
Vocabulary / Definitions: 

· Phagocytosis: ingestion and digestion of foreign or dead cells or particles of cells.
Lesson Extensions:

· This activity can also be used to demonstrate the viral immune response.  The viral immune response differs from the bacterial immune response in that the virus actually penetrates and enters cells, replicates, and turns normal cells into viral cells, which are recognized by T-killer cells. The T-killer cells lyse the viral cells and the B-cells inactivate the free virus particles, which are then ingested by the white blood cells.  In the case of viral infections, memory cells are produced which provide for a quicker immune response if the same virus ever enters the body.  
References:
· http://www.aai.org/committees/education/Curriculum/LindsayPorter.pdf
TEKS:

7.6 (A) Describe interactions among systems in the human organism 

7.2 (D) Communicate valid conclusions

7.2 (E) Construct visuals using tools to organize, examine, and evaluate data
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