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Theme:  Microbes
Title: Microbes:  Good and Bad, Here and There 
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Overview:  Microbes are single-celled organisms found everywhere.  Students will classify different microbes as helpful or harmful, identify where microbes live and reproduce and design an informational “wanted” poster about a harmful or helpful bacteria.
Grade Level: 5-8
Subject Matter: Biology, Language Arts
Duration: 5 classes of 40-50 minutes each
National Standards Addressed:

Science:

Standard C: Life Science

Structure and Function in Living Systems 
Reproduction and Heredity 
Diversity and Adaptations of Organisms 

Populations and Ecosystems
Standard E: Science and Technology

Understandings about science and technology

Language Arts:

Reading for Perspective

Evaluating Data

Developing Research Skills

Objectives:
Students will describe diseases caused by microbes. 

Students will classify microbes as helpful or harmful.

Students will analyze data to determine trends or patterns of disease spread.
Materials:

Computer with internet access

Germ Stories by Arthur Kornberg

Cotton swabs

Agar-coated petri dishes

Biohazard waste bags

Procedure:

Day 1:

1. Read the short story, “The Germ Parade” from Germ Stories by Nobel Prize winner Arthur Kornberg.  (A synopsis of the book can be found here: http://ilovebacteria.com/germstories.htm )

2. Hold a discussion with students to answer the following questions:

a. What is the size of a germ? (smaller than a grain of sand, see them under the microscope)

b. Where can you find germs? (“Everywhere!  In soil and air- They’re on your skin, your nails, your hair…”)

c. What do they look like? (“rods, short and long”, “wispy or thick or round”, “all alone or in groups they are found”)

d. Are germs good or bad? (discuss “guests” and “pests”)

3. Ask the students where they may find bacteria in the classroom and in the school.  Students will most likely mention the bathroom, water fountain, door and cupboard handles, light switches, etc.  If you have the materials and supervisor’s permission, have the students swab areas around the school to obtain a bacteria sample and inoculate an agar-coated petri dish.  Students incubate the petri dishes for about 3 days and make observations about the bacterial colonies that result.  

Day 2:

1. Revisit the poem “The Germ Parade” and recall that germs are “guests” if they are good and “pests” if they are bad.  Today students will determine if a bacterium is harmful or beneficial.

2. Listen to POP #3663 “Termite- Beauty”. http://www.pulseplanet.com/dailyprogram/dailies.php?POP=3663
Discuss that microbes are single-celled organisms that can only be seen with a microscope.  Show images of termites and the microbes that inhabit their gut.

Termites:

http://www.newscientist.com/article/dn7041-good-vibrations-rule-the-termites-world.html
http://www.amactermitespecialists.com.au/termites/about_termites
Termite gut:

http://www.microscopy-uk.org.uk/mag/wimsmall/termite.html
You Tube video of protozoa in action:

http://www.youtube.com/watch?v=HOx7SDdIqyU
Ask students if the microbes in the termite gut are guests or pests.  Students will discuss that they are guests and are helpful to the termite by helping them to digest the wood that they eat.  

Extension:  You may want to include a brief explanation of symbiosis at this time.

3. Tell the students that you are going to visit the termites at the “Microbe Zoo”. http://microbezoo.commtechlab.msu.edu/zoo/index.html
4. Go to the Animal Pavilion of the Microbe Zoo.  Discuss that microbes are found in many different animals including us!  Have the students click on “Habitat on Humanity” and read about the different microbes that live in our bodies- teeth, stomach, large intestine, skin.

5. Students should make a T-chart of the helpful and harmful microbes of our bodies.  The students will classify each type of microbe as helpful or harmful and include the location in the body and how it helps or harms the body.

6. Discuss student discoveries.

7. If time, students may navigate through the rest of the site to examine microbes found in food (“Snack Bar”), water sources (“Water World”), soil (“Dirtland”), and space (“Space Adventure”).
Day 3-4:

1. Take some time at the beginning of class on day 3 and day 4 to check the petri dishes.  Do you see any colonies?  Which locations resulted in the most colonies?  Did time of day have an impact on the amount of bacteria?  Did the results surprise you?  Answer the analysis questions to complete the lab.

2. Play the “BBC Bitesize- Microorganisms” interactive with the students to review helpful and harmful bacteria. http://www.bbc.co.uk/schools/ks2bitesize/science/living_things/microorganisms/play.shtml
3. The students will spend the rest of the class period researching a chosen or assigned specific microbe.  This research will be used to create a Microbe “Wanted” poster.  
4. “Wanted” poster guidelines

a. Choose a microbe and create a “Wanted” poster on an 8.5” x 11” paper.

b. The microbe may be harmful or helpful.

c. Must include a “mug shot”- photo, drawing or microscopic image

d. How does the microbe spread? (air, water droplets, contact, ingested)

e. What or who are the most common victims? (human, plant, animal)

f. Where is it found (hideout)?

g. What does it do to the victim- good or bad?  (how does it harm or help the body?)

h. What is the best strategy for finding or ridding the microbe?

5.  Students should use the following websites to assist with their research:

a. Types of Microbes: http://archives.microbeworld.org/microbes/types.aspx
b. Meet the Microbes: http://ilovebacteria.com/microbes.htm
c. Cells Alive! http://www.cellsalive.com/toc_micro.htm
d. Microbe Zoo http://commtechlab.msu.edu/sites/dlc-me/zoo/
e. Microbe World http://www.microbeworld.org/
f. Disease Introduction http://www.bbc.co.uk/schools/ks3bitesize/science/organisms_behaviour_health/disease/revise1.shtml
g. Center for Disease Control http://www.cdc.gov/
h. Bacteria Museum

http://www.bacteriamuseum.org/cms/Pathogenic-Bacteria/pathogenic-bacteria.html
Day 5:

1. Students will present “Wanted” posters to the class.

2. Students should keep a list of the helpful and harmful microbes presented.

3. Posters should be graded on the information and if it fulfils the requirements of the poster.

Handouts:

Microbes worksheet:

http://www.bbc.co.uk/schools/teachers/ks2_lessonplans/science/micro_organisms.shtml
Additional Resources

Web sites

Microbe World

http://archives.microbeworld.org/microbes/types.aspx
I love Bacteria

http://ilovebacteria.com/microbes.htm
Cells Alive

http://www.cellsalive.com/toc_micro.htm
Digital Learning Center for Microbial Ecology- Microbe Zoo

http://commtechlab.msu.edu/sites/dlc-me/zoo/
Microbe World

http://www.microbeworld.org/
BBC Schools

http://www.bbc.co.uk/schools/ks3bitesize/science/organisms_behaviour_health/disease/revise1.shtml
Centers for Disease Control and Prevention

http://www.cdc.gov/
The Virtual Museum of Bacteria

http://www.bacteriamuseum.org/cms/Pathogenic-Bacteria/pathogenic-bacteria.html
Bacteria Wanted Research Project http://www.accessexcellence.org/AE/ATG/data/released/0210-JoyceCalo/
Where can find bacteria?

http://www.middleschoolscience.com/bacterialab.htm
Video

You Tube video of protozoa in action:

http://www.youtube.com/watch?v=HOx7SDdIqyU
Interactive Graphics

BBC Bitesize- Microorganisms

http://www.bbc.co.uk/schools/ks2bitesize/science/living_things/microorganisms/play.shtml
Photos and graphics

Trichonympha sp.

http://www.microscopy-uk.org.uk/mag/wimsmall/termite.html
Termites:

http://www.newscientist.com/article/dn7041-good-vibrations-rule-the-termites-world.html
http://www.amactermitespecialists.com.au/termites/about_termites
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