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Title:  Microorganisms

Subject Area: Environmental/Water Science

Grade Level Presented To:   4th Grade 

Objective: Students will understand that the cell is the basic unit of structure of life. All life forms are made up of cells—from single-celled bacteria found in ponds to human beings, who are made up of trillions of cells. 

Students should be able to grasp that even microscopic, single-celled organisms are alive and need food, water, and air to survive.

Students will learn how to prepare a wet mount

Relevant DC  Standards:

4.2 1 Demonstrate how scientific tools, such as microscopes, telescopes and cameras, can be used to gather accurate information for making comparisons of objects and events

4.2.3  Describe how human beings have made tools and machines, such as x-ray cameras, microscopes, satellites, and computers, to observe and do things that they could not otherwise sense or do at all, or as quickly or efficiently

4.7.8  Recognize that there are many kinds, and vast numbers, of living things too small to see with the naked eye called microorganisms, but they can be easily seen with the aid of various kinds of microscopes. 
Vocabulary: 
Microorganism - an organism (life form) that can only be seen through a microscope.  

Microscope- an instrument for viewing objects that are too small to be seen by the naked or unaided eye.

Magnification - the process of enlarging something only in appearance

Classroom Set-up

Inside the classroom, teams of 2

Materials: 


	Description
	Quantity
	Notes

	Microscope
	1 per student team
	

	Eye droppers
	1 per student team
	

	Hand lenses
	1 per student team
	

	Pond water samples 
	2 per student team
	One sample taken for the top of the water column, one from the bottom.

	Student sheets
	1 per student
	


Brief Description:

Students will compare and contrast the types of microbes they find at the top of the pond with those you find near the bottom of the pond. Why are the microbes near the surface different from those at deeper levels?

Procedure:

Part A:

Lead students in a discussion about what living things may live in a pond.  

Give each student pair two pond water samples labeled “Top” and “Bottom”.  Ask students to look closely at the contents of the jar, and discuss whether they see any evidence of living organisms. 

Set up the microscopes and distribute student lab sheet, droppers, slides, and hand lenses to each group. Have students follow the step-by-step instructions carefully during their investigation, which will allow them to observe each sample of pond water for living organisms first using a hand lens, and then a microscope. As they examine, students will be required to think about and answer the questions on the student sheet. 

Tell students to include as many details as possible in their sketches so that they can try to identify the organisms later.

Discussion Questions: 

1. How can you tell something is alive?

2. What kinds of creatures live in a pond?

3. What do you think is the biggest creature to live in a pond like this one? The smallest?

4. Can you see any living things in the water? If so, what do you see?

5. Do you think anything could live in a single drop of water? Why or why not?

Part B:

Pass out the microorganism identification sheet. Ask students to match the organisms they saw under the microscope, and ask them to go back and label their drawings with the actual names of the organisms. 

Discussion: 

There is a world we can’t see.  This world is all around us.  There are thousands of different organisms.

Microorganisms thrive in every ecosystem on Earth. They range in complexity from simple to multi-cellular organisms. Microorganisms require food, water, air, ways to dispose of waste and an environment to thrive in. There is an abundance and variety of microscopic life found in pond water, even frozen pond water and geysers. A healthy pond may have from 500 to 1,000 different species of microscopic organisms. These organisms are essential to the balance of the pond ecosystem.

Some major types of organisms found in ponds are algae, amoebas, and paramecium. Microorganisms form the basis of the food chain and function as decomposers facilitating nutrient cycling.

Pond Life Lab Sheet
Lab Procedure
1. Put a very small drop of pond water on a slide. Place a cover slip over it. First, look though a hand lens.

• Is there anything in the water?

• What do you see?

________________________________________________________________________________________________________________________________________________________________________________________________

2. Now look at the drop of water through the microscope at 30x magnification.  If you do not see anything on your slide, make more slides until you do.

• Is there anything in the water?

• What do you see?

________________________________________________________________________________________________________________________________________________________________________________________________

3. Once you see a living thing, follow it closely and sketch it in your notebook. Draw some of the paths it takes as it moves across the field of your microscope.

4. Sketch the shape of the kind of living organisms you find.

5.  Repeat steps 1-4 for the second water sample.

	TOP SPECIES


	BOTTOM SPECIES



Questions:

Do all the organisms you see swim in the same way? In what different ways do they swim?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________
Do you see something in the field that is not moving? What could this be?

______________________________________________________________________________________________________________

Use the chart below to identify the organisms found in both samples.  Label your drawings.

	Group 
	  
	Key features  

	Bacteria  
	[image: image1.png]



	single celled, dots or strands, just visible with strongest magnification, cyanobacteria are larger  

	Protozoa  
	[image: image2.png]



	single celled, with tiny hairs or pseudopodia  

	Algae  
	[image: image3.png]



	single celled, mostly green, sometimes yellow-brown  

	Rotifers  
	[image: image4.png]



	wheel-like, hairy appendages, transparent, free swimming or attached 0.2 - 1 mm 

	Gastrotrichs  
	[image: image5.png]



	two tails, hairy, round mouth opening 
0.1 - 0.5 mm 

	Worms  
	[image: image6.png]



	long thin body, many non related forms  

	Bryozoa  
	[image: image7.png]



	plant-like or jelly-like colony, crown of tentacles 
individuals: 0.25 - 5 mm 

	Hydra  
	[image: image8.png]



	green brown or colorless, body and tentacles contract and stretch  
extended: 20 mm 

	Water bears 
(Tardigrades) 
	[image: image9.png]



	8 stumpy legs, slow moving 
<1 mm


Are the organisms in the Top and Bottom samples the same? Why could this be?

________________________________________________________________
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