Lesson Seed: Plant Dose/Response


	Standard : Science 1.0  Skills and Processes

	Indicators: Grades 6-8

A. Constructing Knowledge 1. Design, analyze, or carry out simple investigations and formulate appropriate conclusions based on data obtained or provided.

B. Applying Evidence and Reasoning 1. Review data from a simple experiment, summarize the data and construct a logical argument about the cause-and-effect relationships in the experiment.
C. Communicating Scientific Information 1. Develop explanations that explicitly link data from investigations conducted, selected readings and, when appropriate, contributions from historical documents.

	Objective:  Students are to determine at what concentration (dose) chlorine is detrimental to different plants

	

	Materials and/or Set Up:
1. Plants – marigolds, grasses, peas, lettuce.  Could do 1 plant study or multiple plant study

2. 8 oz cups

3. Starter plant soil

4. Distilled water

5. Graduated cylinder to measure water

6. 3 different concentrations of water with chlorine.  Can also use salt water, fertilizer, etc.
7. Graph paper

8. Data chart

	Relevant Vocabulary:
1. Concentration

2. Variables – independent and dependent

3. Control

4. Validity

5. Detrimental

6. Distilled water

7. Toxicity

	Introduction/Motivation:
From your own experience and your knowledge of the Periodic Table, what do you know about chlorine?  Chlorine is highly reactive.  If inhaled or ingested in its pure form, it is fatal.  Yet we use chlorine to clean and disinfect our drinking water.  When is the amount (dose) of chlorine too much?
This is a good time to introduce dose-response, a concept fundamental to toxicology-- a chemical can be harmless or beneficial at low doses and harmful or even lethal at higher doses. Further information and experiments can be found in Assessing Toxic Risk from the Cornell Scientific Inquiry series written by Nancy Trautmann et al; published by National Science Teacher’s Association Press. A good explanation can be found at

 http://pmep.cce.cornell.edu/profiles/extoxnet/TIB/dose-response.html  and
http://aquaticpath.umd.edu/appliedtox/dose-response.pdf 

	Activities:

1. Students are told they are to determine at what concentration (dose) is chlorine detrimental to different types of plants.

2. After being told the purpose of the experiment, students need to determine several things.

a. How many plants of each species to use

b. Concentrations of chlorine water to use

c. Amount of chlorine water to give to each plant and how often

d. What characteristics of the plant will be indicators of health

e. How long will experiment run

3. Conduct experiment using parameters determined by students.  This is a long term activity with the time frame ranging from 3-6 weeks. Plan ahead, with vacations and other possible interruptions in mind.
4. Activity could be modified for Special Education in several ways.

a. Limit the number of parameters students determine

b. Obtain adult plants

	Conclusion/Wrap Up:
Write a lab conclusion which includes the following – 

1. Restate purpose of the research

2. State the outcome of the research

3. Use data to support your toxicity conclusion

4. Explain why the experiment was valid and in what ways it could be improved.

	Follow Up/Extension:
1. Would a lower dosage of chlorine water be toxic if exposure time was extended?

2. How does this experiment apply to the Chesapeake Bay?
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