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Lesson Plan—
Who’s Who in the Microbe world?

Summary

 
Say “Microbes” and most people immediately want to wash their hands. They think germs and microbes are synonymous. Microbes, however, is an attempt to classify a charismatic and diverse group of organisms (most of which are beneficial to humanity). Their unifying characteristic is that individually they are small. The following activity challenges students to try and identify eight microbes as the teacher presents more and more characteristics. Students or groups of students will then choose their own microbe to present to the rest of the class in a game-like format. 
Key Concepts
1. Microbes are everywhere, they are extremely abundant and diverse  

2.  Most marine microbes are beneficial.
3.  Marine microbes are very small and have been around for a long time.
4. Life on earth could not exist without microbes.
5. Microbes significantly impact our global climate.

6.  New discoveries everyday in the field of microbial oceanography
Objectives

Include clear, measurable statements of what students will be able to do, such as:

· Observe and identify the six key concepts in microbial oceanography.
· Demonstrate the ability to utilize the internet (and/or reference materials) to effectively research.
· Record characteristics that make microbes unique and important in our world.
· Communicate the characteristics of microbes to a classroom audience.
Materials

· Computers and Internet access would be most helpful (students can work in groups of 2-3 people)
· PowerPoint slideshow “game” illustrating eight interesting microbes

· Poster board
· Tape

· White or colored paper

· Colored pencils or pens or crayons (if printing off internet these may not be needed)

· Reference books on microbes, general classroom textbooks, internet sources, phytopia CD-rom
Procedure
Again, this activity could be a stand-alone, two-day activity on microbes OR part of a summative activity after the class covers microbes.

If it is a stand-alone activity, have students brainstorm on the importance of microbes after the activity 

Then can check back with the six essential principals

1. Do we have representatives of them all?
2. Divide class up into groups of two or three students. 

3. Students may have their textbooks, class notes and computers all available to use during class. Reference books should also be available.

4. The object of the game is for a group of students to be the first to identify the microbe that is being presented. The teacher will need to decide ahead of time how students will let her/him know that they have the correct answer (raising hand, writing answer down on whiteboard or piece of paper, etc).
5. Present PowerPoint of eight ocean microbes to class. 
6. Present a slide one at a time and see if teams of students can identify the organism (they can use anything at their disposal (in a non-tech version, teacher could print out information and have it in folders. The last PP slide for each organism has a prompt in yellow that should help the students search the internet more effectively if they haven’t discovered the correct answer. The teacher can decide how long to give each student between slides. It would be helpful for students to copy down the written prompts for each organism so that they will continue to have a list to refer back to with each organism. 
7. Points can be awarded for both the correct answer and the speed of uncovering the correct answer (for instance 8 points if the answer is uncovered after one slide, 6 points if after two slides, etc). 
8. At the end of the game, the team with the most points can be rewarded with candy, a bonus point or any other incentive deemed appropriate by the teacher.
9. It would be a good idea to finish with wrap up discussion of what is important about microbes.
10. Once the game is finished, each group will choose a microbe and prepare a flip-poster with the following information (categories may be changed by the teacher to meet their level of difficulty).

· picture or drawing of organism

· classification (algae {diatom, dinoflagellate, etc}, bacteria)

· role in environment

· how are they identified in environment

· miscellaneous information

· More “flips” may be included

11. Groups will display their posters on walls around the room. Each group will have one representative that will monitor their own poster as other groups walk around and try to identify the group’s microbe. 
12. At the end of the activity, each student will reflect on what they have learned in a written paragraph (or two). This can be done as homework.
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Assessment

· Performance—Students will demonstrate the ability to identify eight microbes by researching on the internet. 
· Product—Students will research a microbe of their choice, construct and display a Poster Flip Board to convey information on that microbe and present information to their classmates as groups move around the room. 
· Product--Final written reflection on microbes.
Extensions

1. After students have completed their flip posters have them visit   http://www.giantmicrobes.com and see if their microbe of interest is available for sale. If is not have them write a letter to the company, to convince Giant Microbes to sell their microbe. If it is, have them pick one of the organisms that was shown already in class.
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2. Go back to microbes after covering genetics. Use the ESP technology (from mbari) to reinforce general concepts (DNA and RNA are complementary, DNA to RNA to proteins). Give students the DNA probe sequences and have them write out the rRNA complements that would be used in gene signatures. Or have them research the gene signature of certain microbes. The following link is an abstract of article about how rDNA sequences can help tell if a microbe is toxic or not 

http://www.ncbi.nlm.nih.gov/pubmed/7952939 

3. Have students research and discuss how we can find out if microbes are around (the pros and cons of the methods below)….

microscopes

culturing the microbes

using satellite data (ocean color)

ESP technology (mbari)

testing water samples

using human observations (dead organisms around, color of water, etc)

4. Have students discuss and the draw or construct size models of the microbes (for example if a dime was 1 micron then how big would each of selected microbes be).
Additional Resources
Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.

Phytopia CD-rom (http://www.bigelow.org/phytopia/ )
Sea Soup: Phytoplankton by Mary M. Cerullo and Bill Curtsinger
Sea Soup: Zooplankton by Mary M. Cerullo and Bill Curtsinger (both books available through Amazon.com at http://www.amazon.com/s/ref=nb_ss_b?url=search-alias%3Dstripbooks&field-keywords=Sea+Soup&x=13&y=15 
http://www.sciencenews.org/view/generic/id/32831/title/Microbes_clean_up_mercury 
electronic version of Microbes clean up mercury By Rachel Ehrenberg June 2nd, 2008 Web edition

http://www.sciencenews.org/view/feature/id/9433/title/Nurturing_Our_Microbes 
electronic versionNurturing Our Microbes  By Janet RaloffFebruary 26th, 2008
http://www.mbari.org/topics/biology/bio-main.htm (great mbari site MICROSCOPIC LIFE IN THE OPEN OCEAN (with links) 
Center for Microbial Oceanography Research and Education   http://cmore.soest.hawaii.edu/ 

ESP homepage from Monterey Bay Aquarium Research Institute http://www.mbari.org/ESP/ 

http://microbialgenomics.energy.gov/index.shtml  (good overview, lots of links on page)
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