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Lesson Title: Microorganisms in Pond Water

Subject/Level: 8th Grade Science; Can be readily adapted to use with grades 9 to 12.

Background:  This is the first in a series of lessons that I teach my students to help them understand that aquatic ecosystems are brimming with macroscopic and microscopic organisms.  These organisms are all part of a food chain. Each organism has its own niche in the environment.  Human activity frequently disrupts the balance of aquatic ecosystems causing these organisms to struggle to survive.  When the food chain is disrupted by pollution the natural balance in the ecosystem is lost. This activity is one of the first lab activities we do in my science class. Students are taught about microscopes and their proper use.  They practice using a microscope by locating and attempting to identify pond microorganisms.  This activity is conducted by following the scientific method.  Since it is one of the first experiments of the year, I provide a very structured hand out for the lab.  
Summary of Activity: Students will follow the steps of the scientific method for this activity. Students will work in groups of two or three to prepare slides and view pond microorganisms using a compound microscope.  Students will identify the pond organisms by matching them to pictures of common pond organisms.  Students record results including a drawing of each organism in a data table.  As a follow up to this lab, students spend one class period searching www.microscopy-uk.net/full_menu.html for information about pond organisms. Students complete a work sheet while working their way through this site.  

Prerequisite Skills: 

Students should be familiar, (but do not require expertise) with the steps of the scientific method prior to this activity, 

Fundamental Understanding:

Students will understand that freshwater ecosystems are brimming with microscopic life forms that can be affected by human activity. 

Students will become familiar with the biology of some of the common forms of microscopic aquatic organisms.   

Students will strengthen skills on microscope use and use of the scientific method. 
Essential questions: 

What kinds of microorganisms live in pond water?

What is the role of microorganisms in the aquatic ecosystem?

What is the connection between human activity and aquatic food chains?

State Standards:

1.01 Identify and create questions and hypotheses that can be answered through scientific investigations.  .

1.08 Use oral and written language to communicate findings, defend conclusions etc. 

3.04 Describe how terrestrial and aquatic food webs are interconnected. 

3.05 Analyze hydrospheric data over time to predict the health of a water system including: temperature, dissolved oxygen, pH, nitrates, turbidity, and bioindicators.

3.07 Describe how humans affect the quality of water. 

3.08 Recognize that the good health of environments and organisms requires: monitoring of the hydrosphere, water quality standards, methods of water treatment, maintaining safe water quality, stewardship

Safety Precautions: 

Students should avoid contact with pond water.  Students must take extra care to thoroughly wash their hands at the end of the lab. 

Materials/Equipment:  compound microscopes, microscope slides and cover slips, eye droppers, a source of pond microorganisms, a plankton net if you plan to collect your own organisms, Protoslo( Quieting Solution – (Carolina Biological- HT-88-5141- $5.50) 

Time Requirement: Allow one to two 50 minute periods for viewing water samples with microscopes.  Allow an additional one to two 50 minute periods for use of the website www.microscopy-uk.net/full_menu.html.  

Assessment:  
Quality and accuracy of lab report. Quality and accuracy of website worksheet.  

Teacher Pack Contents:

· Lesson Plan

· Lab Sheet

· Scientific Method Directions

· Sample Lab Report

· Microbe Worksheet
Activity:  

1. The teacher initiates a student discussion to see what students expect to find in our drops of pond water.  Link the discussion to the concept of food chains and ecosystems. Ask questions about things that might get into a pond from human activity.  Make connections between human activities and impacts on aquatic ecosystems.   Ask what would happen if someone drank this pond water. Make the connection between aquatic microbes and human illness. 
2. The teacher reviews proper procedures for general microscope use and slide preparation

3. Students will work in small groups of two to three and use the scientific method to determine what organisms live in pond water. 

4. Students identify the pond organisms by matching them to pictures of common pond organisms.  http://www.extension.usu.edu/aitc/index.html
4. Students record results including a drawing of each organism in a data table.  Students analyze their data from the lab activity and draw conclusions.

5. As a follow up to this lab, students spend one or two class periods searching the website: www.microscopy-uk.net/full_menu.html for information about pond organisms.  Select the boxes labeled “Pond Dip” and “Microorganisms in Ponds” to find the most relevant information at this website. 

6. Students complete a worksheet as they move through the website.  File is entitled ‘Microbe Worksheet’ and is included in your teacher pack.

7. Based on what they learn at this website, students draw a picture of an aquatic food chain showing feeding relationships among microorganisms and macroorganisms. 

7. Students hand in a lab report, website worksheet and diagram of an aquatic food chain.  (This may require a class discussion to make linkages to larger aquatic organisms. 

8. As a wrap up to this activity repeat Step 1.  

Enrichment/Alternative Activity: Students can compare microorganisms found in different ponds or in a pond vs. lake vs stream.  Students can pursue additional information about aquatic  macroorganisms and their role in the food chain.  If microscopes are not available, this lesson can be taught using just the microscopy website. 

Cross-Curricular: Students use art to draw organisms and food chains. Students develop writing skills through report writing. Students use technological resources. 

Resources

http://www.extension.usu.edu/aitc/index.html - Do a search for “pond life” and you will find several lesson plans on pond microbes. One lesson includes a one page handout of pictures of pond organisms.  (Last time I checked this site, I could no longer locate the lessons and pictures. I hope they restore these soon.)

http://www.microscopy-uk.net/full_menu.html - Wonderful photographs and information on aquatic microorganisms
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Teacher Notes: 

If available, add a drop of Protoslo( to each slide to slow down the movement of organisms. The website www.microscopy-uk.net/full_menu.html. Select the box labeled “Pond Dip” to find information about how and where to collect different kinds of organisms.  If you have money available, purchasing cultures of several kinds of organisms that are not present in your water samples  is a good idea.   Make sure that the water samples your students are using contain enough organisms to make this a worthwhile activity.   If you have a plankton net, it might be interesting to collect samples from several bodies of water. Have students compare populations in each water source. 
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