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Theme:  Magical Microbes    
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Title:  What are Microbes?
Overview:  This lesson explores microbes:  what they are, where they exist, and how they affect the body and the environment.  Students will learn some preventative measures to stay healthy.
Grade Level:  Grades 3-4

Subject Matter:  Science
Duration:  3 or 4 lessons of 30-40 minutes
National Standards Addressed:

Life Science

· Characteristics of Organisms

· Organisms and their environments

Science in Personal and Social Perspective

· Personal health

Objectives:  

· Students will define microbe. 
· Students will name places microbes/germs are found.

· Students will recognize how germs are spread.


Materials:

· Computers with Internet access

· Spray bottle with water in it

· Talcum powder

· Paper towels

· Petroleum jelly

· Plastic spoon

· Glitter or nutmeg

Procedure:

Day 1:

· Introduction to microbes. Write the word on the board and ask the students what they know about microbes.  Make a 3 column K-W-L chart on the board or on chart paper and write their ideas under the K column. (what they know)
· Then ask the class what they want to learn about microbes. This is written under the W column on the chart. (what they want to learn)
· Go to Meet the Microbes at: http://archives.microbeworld.org/microbes/
·  Read through this information with the students for basic knowledge of microbes and what they do.
· Listen to Microbes POP #4786. 
· Reinforce:  Microbes are found everywhere.  Microbes include bacteria and viruses. Most microbes are useful.
· Have pairs of students use the Internet and explore this website on microbes.  Explore Dirtland at: 
http://microbezoo.commtechlab.msu.edu/zoo/zdmain.html


 Day 2:  

· Review what microbes are and tell the students that often they are called germs. Have students name places where germs are found.  Begin making of list of the places the students mention. (They should mention hands, (and other body parts) pencils, desks, bathrooms, kitchens, tissues, computers, door knobs…) Basically, it should be noted that germs are everywhere.

· Discuss how we can prevent germs from getting into our body. (washing hands, covering nose/mouth when coughing or sneezing…)

·  Hold up a spray water bottle and explain that the water inside is like a sneeze or cough.

· Spray some water above the students’ heads. Have the class raise their hands if they feel water.  Do the same thing from different spots in the classroom.

· Explain that germs can spread from coughs and sneezes just like the water droplets spread out into the classroom.

· Next, sprinkle some talcum powder on your hand and blow it high into the air away from the students. 

· Be sure to face away from the children when blowing the powder into the air. Inhaling the powder can cause irritation in some children especially those with asthma.
· Have students observe how long the powder hangs in the air and how long it takes to settle.

· Explain how some germs can travel in the air like the powder.

· Have students in pairs explore the websites below.

· First, click on Infection Detection at: http://www.amnh.org/nationalcenter/infection/  

· Then Bacteria in the Cafeteria at: http://www.amnh.org/nationalcenter/infection/02_bac/02_bac.html
Day 3:  
· Have students listen to POP #4787 Cleaning up the Spill to get a more global view of microbes. 

· Discuss what is appropriate for this age group.  

· Do this last activity to show how germs spread.

· Give each child a small piece of a paper towel with a dab of petroleum jelly on it. The students smear a thin coating of it on their hands.

· Sprinkle some glitter or nutmeg on each child’s hands and have them rub it in.  

· The students should do the next activity.

· They can design a health poster stating one way to keep germs from spreading.  Have each child choose a place (kitchen, bathroom, classroom, office, cafeteria…) and write a health safety tip for preventing germs from spreading. They should draw and color a picture and include their tip in a sentence.  These can be displayed in or out of the classroom.

· Later, the students should look to see how many things have glitter on them or how many places in the classroom they now see the glitter.

· This demonstrates how germs spread.

· Have the students wash their hands with warm, soapy water.  (Bake cookies for the custodians!)

· Refer back to the KWL chart begun on Day 1. Have students share things they learned about microbes for the final column. (L- what we learned.)

Additional Resources

Curricula
Digital Learning Center for Microbial Ecology – Michigan State University

(Comprehensive learning module covering all topics microbial K-12)
http://commtechlab.msu.edu/sites/dlc-me/index.html
Lesson Plans Library – Discovery Education

(Choose grade set, then “microscopic world” in left column – see list of topics including bacteria reproduction and what happens when the immune system is under attack 5-12)

http://school.discoveryeducation.com/lessonplans/
Teachers Guide to Emerging and Re-emerging Infectious Diseases - National Institutes of Health

(Lesson plan module on infectious diseases, causes, super bugs, antibodies and microbes in society 5-12)

http://science.education.nih.gov/supplements/nih1/Diseases/guide/guide_toc.htm
Germs and the Body - Science Net Links / Verizon Foundation Thinkfinity Program / AAAS
(Learning module on germs, what they really are, infections and related topics – click on “related topics” for more K-8)

http://www.sciencenetlinks.com/lessons.php?BenchmarkID=6&DocID=66
Five Teams of Microbes – TeacherVision

(Introduction to microbes – some advertising on site K-8)

http://www.teachervision.fen.com/microbiology/lesson-plan/3063.html
Sanitation and Human Health – Science Net Links / Verizon Foundation Thinkfinity Program / AAAS
(Learning module on how microbes show up in our sanitation systems 5-8)

 http://www.sciencenetlinks.com/lessons.php?BenchmarkID=8&DocID=47 
Louis Pasteur: A microbe discoverer – Science Net Links / Verizon Foundation Thinkfinity Program / AAAS
(Learning module on how Pasteur discovered microbes - includes experiment 5-8)

http://www.sciencenetlinks.com/lessons.php?DocID=236
The Microbes Within - Marine Biological Lab / Carleton College

(WebQuest exploring human evolution and health, free-living microbes in the environment and how microbes grow 9-12)

http://serc.carleton.edu/microbelife/k12/index.html
Killer Microbe – PBS.org

(Classroom activity and lesson plan on bacteria, resistance and the history of antibiotics 9-12)

http://www.pbs.org/wgbh/nova/teachers/activities/0303_04_nsn.html
Bacteria and virus lesson plans – Lessonplansinc.com

(Lesson plans covering topics including protozoa, prokaryotes and fungi 5-12)

http://www.lessonplansinc.com/biology_lesson_plans_bacteria_viruses.php
Power of Germs – PBS.org

(Extensive learning module on germs and their role in world history 5-12)

http://www.pbs.org/gunsgermssteel/educators/lesson3.html
Germs and You – Lysol.com

(Two lesson plans covering the topics of hand washing and where germs live at home K-12) 

http://www.lysol.com/germ-information-center/germ-lesson-plans/
Lesson plans on earning about germs – Flutrackers.com

(Learn how small microbes really are, see images of microbes and compare – learning activities K-12)

http://www.flutrackers.com/forum/showthread.php?p=93782
Teaching Tools on Microbial Genomics – U.S. Dept. of Energy

(Includes “The History of Microbes,” a microbial glossary and microbial primer 9-12)

http://microbialgenomics.energy.gov/education.shtml
Glitter Germs – AtoZteacherstuff.com

(A simple lesson on proper hand washing technique K-4)

http://www.atozteacherstuff.com/pages/334.shtml
Cells Alive

(Extensive learning module on microbiology – see interactive learning tools in right column 5-12)

http://www.cellsalive.com/toc_micro.htm
Activities 

Classroom Resources for Intimate Stranger: Unseen Life on Earth – PBS.org

(Learning module on microbes and other forms of unseen life on Earth – click on “classroom activities” for a variety of learning resources K-12)

http://www.pbs.org/opb/intimatestrangers/index.html
Extract DNA from Fruit! – Biotechnology Institute 

(Features guide on how to extract DNA from fruits 5-12)

http://www.biotechinstitute.org/resources/labs.html
Biology4kids.com

(Quizzes on microorganisms K-12)

http://www.biology4kids.com/activities.html
Do it Yourself Experiments - Ilovebacteria.com

(Various experiments to try at home or in class – includes a point-by-point explanation of the scientific method K-8)

http://ilovebacteria.com/experiments.htm
Louis Pasteur, Bacteriologist – TeacherVision

(Biography and activity sheet on Louis Pasteur 5-8)

http://www.teachervision.fen.com/scientists/printable/42992.html?detoured=1
Bring ‘Em Back Alive – St Lawrence University / Carleton College

(Capture free-living microbes from the environment in four different activities 5-12)

http://serc.carleton.edu/microbelife/k12/capture/index.html
Genomic Science Program 

(Resource list for teaching microbial science 5-12)

http://genomicscience.energy.gov/education/index.shtml
Microorganisms – Thinkquest.org

(Complete overview on microorganisms K-8)

http://library.thinkquest.org/CR0212089/micr.htm
It’s a Small World: Microbes and others - American Museum of Natural History

(The rundown on different types of bacteria, viruses and protozoa 5-12)

http://www.amnh.org/exhibitions/epidemic/section_04/index.html
Games

Germ games and activities – ysol.com

(Includes “Find the Germ” and “Design Your Own Germ” games K-4)

http://www.lysol.com/germ-information-center/games-and-activities/
Sink Those Germs – University of Nebraska 

(Free handouts and game materials K-4)

http://lancaster.unl.edu/food/sinkgerms.htm
Microorganism Games – Science Kids

(Find microorganisms at home K-4)

http://www.sciencekids.co.nz/gamesactivities/microorganisms.html
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