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Lesson Title:  A Zillion Trillion Microbes

Draft Date: June 13, 2010
Author (Writer): Nancy Boyle

2nd Author (Industry Partner): Cargill
Instructional Topic: Science - Microbes

Grade Level: Middle

Content (what is taught): 

· Understanding of a trillion

· Basic comprehension of microscopic bacteria’s size

· Knowledge of microbes and their benefits to humans and animals

Context (how it is taught):

· The students will visualize a trillions vastness.
· Students will view microbes under a microscope.
· They will read about Cargill’s use of microbes for methane gas.
· Students will further research how microbes are beneficial to humans.
Activity Description:

In this lesson, students will synthesize microscopic bacteria size and the vast number which will fit on a pin head. They will visualize this using a model. Students will look at microbes under a microscope and learn about their benefits to animals and humans.

Standards:

Science: SA1, SC1, SF4, SF5
Technology: TA3, TC3

Engineering: EE5
Mathematics: MA1, MA3

Materials List: 

· Paper Plates

· Markers

· Student Data Sheet

· Pen and pencil
· Notebook

· Pin

· Microscope with microbe slides

ASKING Questions: (A Zillion Trillion Microbes)

Summary: Students will learn about the function and size of some microbes.

Outline:

· Discuss what microbes are and how they benefit cow’s digestion

· Discuss how they are used in the wastewater process

· Estimate the number of microbes fitting on a pinhead

Activity: Students will discuss the beneficial use of microbes in a wastewater treatment facility, such as Cargill Beef Processing Solutions plant.  They will also discuss the size of microbes and estimate how many they believe would fit on a pin head.  Students will learn about the role of bacteria in cow rumen and Methane Producers at The Microbe Zoo (http://commtechlab.msu.edu/sites/dlc-me/zoo/). Students should search the website using key words: cow, rumen, and Methane Producers, etc. to gain further understanding. 

	Questions
	Answers

	What are microbes?
	Microscopic Organisms.

	How are they beneficial to cows and wastewater treatments?
	They aid in the breakdown of fat and waste to breakdown the plant material and help cleanse the water.

	Will a trillion microbes fit on a pinhead?
	No, about 560,000 will fit.
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EXPLORING Concepts: (A Zillion Trillion Microbes)

Summary: Students will visualize how vast a trillion is and predict if a trillion microbes would fit on a pinhead.  Next, they will develop further understanding by analyzing these organisms under a microscope. Students will evaluate a model to predict and conclude if a trillion microbes would fit on a pinhead.

Outline:

· Students will watch the PowerPoint “What does a Trillion Dollars Look Like”

· They will visualize a trillion using dots on paper plates

· Students will view microbes under microscopes

Activity:  In this lesson, students investigate the relationship between the vastness of a trillion and a microbe’s size.  They will view the PowerPoint, “What does a Trillion Dollars Look Like” (http://www.pagetutor.com/trillion/index.html).  For 30 seconds, students will mark a paper plate with a marker to represent 100 microbes per dot.  They will count the dots.  The value of the dots can increase to represent 1,000 and then 10,000.  Additionally, all the plates can be combined to give a total dot count.  Students should realize this is far fewer than a trillion, thus further grasping the concept. These numbers can be written in exponential equation. They can then view Archaebacterium Methanosarcina, or methane producing microbes under a microscope to further visualize the concept.  If these are not readily available, a Google images Internet search should provide images of microbes that students can view.
Resources:

What Does A Trillion Dollars Look Like? http://www.pagetutor.com/trillion/index.html


INSTRUCTING Concepts: (A Zillion Trillion Microbes)
Microorganisms

Microorganisms are small living things that cannot be seen with the naked eye.  These tiny living things are in almost every biome on earth where there is water including places that are not inhabited by any other forms of life including hydrothermal vents, hot springs, glacial ice sheets, and deep in caves.  The microbes that live in these extreme conditions are called extremophiles.  

Characteristics of Microbes

Microbes are both aerobic (uses oxygen for life process) and anaerobic (does not use oxygen in life process).  They tend to be unicellular (single-celled) but not exclusively so.  Microbes act as decomposers where they help to recycle and make nutrients available to other organisms.  Some microbes “fix” nitrogen (an important part of the nitrogen cycle) and may be connected to weather.  Microbes are found at the bottom of the food chain.

Classifications of Microbes

Bacteria

Fungi

Achaia

Protists

Algae

Plankton

Planariain

Uses of Microbes

Biotechnology

Traditional food and beverage preparation

Genetic engineering

Wastewater treatment

Biochemistry

Genetics

Molecular biology.

Ethanol fermentation

Methane production

Digestion

However, pathogenic microbes are harmful, since they invade and grow within other organisms, causing diseases that kill people, other animals and plants.

A Few Parting Thoughts

Microbes are everywhere in the environment and like anything else they can be good or bad.  We have to have them to survive and thrive and yet they can cause great harm including death.  As we learn more about these tiny organisms, their potential to help society will continue to grow.  New microbes are being found regularly and in some of the most unlikely places and as we learn about them we learn about our environment and ourselves.

ORGANIZING Learning: (A Zillion Trillion Microbes)

Summary: Students will investigate the relationship between microbes, methane, and Cargill Meat Solutions.

Outline:

· Students will view the methane producer image at The Microbe Zoo website (http://commtechlab.msu.edu/sites/dlc-me/zoo/zqq01025.html)

· Students will read an article about Cargill (http://www.cargill.com/connections/more-stories/waste-into-energy/index.jsp)

Activity:  In this lesson, students will view the methane producer image at The Microbe Zoo website and will also read an article at the Cargill websites. The first will show how the microbes they viewed under the microscope produce methane gas from waste. Then, they will see how Cargill captures this methane gas to fuel 1/3 of their plant.  Students will then look up other ways microbes are used in industries, especially food and medicine.

Resources:

Use of Microbes:

http://www.molecular-plant-biotechnology.info/use-of-microbes-in-industry-and-agriculture/use-of-microbes-in-industry-and-agriculture.htm


UNDERSTANDING Learning: (A Zillion Trillion Microbes)
Summary: Students will discuss microbes and the concept of a trillion, and then complete further research. 

Outline:

· Formative assessment of microbes

· Summative assessment of microbes

Activity:  Students will be assessed on microbes in the form of a written assessment.

Formative Assessment

As students are engaged in learning activities, ask yourself or your students these types of questions:

1) Is a trillion bigger than I thought?  Do students show basic understanding of a hundred compared to a trillion?

2) Do students understand what microbes are?

3) Do students understand how microbes are useful to humans and animals?

Summative Assessment

Students can answer the following writing prompt:

1) Research another type of microbe.  Describe its characteristics, where it lives, what its functions are, and how it can be used by humans.

2) Describe how Cargill uses microbes to benefit both the business and the environment.

3) As you think about microbes, explain the benefits and harmful effects that they can have on society.




This Teacher was mentored by:


�


� HYPERLINK "http://www.cargill.com/" ��www.cargill.com


�In partnership with Project SHINE grant funded through the


National Science Foundation





�








( 2010 Board of Regents University of Nebraska


