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	Hard River Revenge: Activity Plan, Science 1



Lesson Summary: Students will investigate how the environment affects plant growth, both by hindering it and assisting it.  Each team will have a different substance that will be added to their water and the results based on duckweed growth will be recorded.  These results will correlate to how the external environment influences growth and repair.
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Subject: 

Science: Science as Inquiry, Life Science
Health: Analyzing Influencing Factors on Health


Grade Level: 

· Target Grade: 6  

· Upper Bound: 8
· Lower Bound: 6
Time Required: Set-up: One Class Period



    Growth: Up to one Week


   
    Results and Analysis: One Class Period

Materials:

· duckweed cultures (3 plants per team)
· These are available at several aquatic plant dealers and biological stock centers.  Amazon.com also sells them at http://www.amazon.com/gp/product/B0009YJ27E/qid=1123636297/sr=8-6/ref=sr_8_xs_ap_i6_xgl60/104-5286748-9843938?n=507846&s=home-garden&v=glance.
· different Types of Growth Medium

1. sugar Water (1 tsp sugar to 1 cup water)

2. high Salt Concentration Water (1/4 cup salt to 1 cup water)

3. clean Water (control group)
4. fertilizer Water (mix some soil fertilizer in with water or add some plant food substance to the water)

5. pool Water (chlorinated water)

6. soil and Water (add ½ cup soil with 2 cups water, shaking to mix)

7. carbonated Water 

8. pond Water (if available)

· cups

· measuring cups

· buckets (1 for each team)
· marker
· Growing Duckweed Worksheet
Lesson Plan: 

· Students are divided into teams with each team receiving a different type of growth medium.  The control group should be done by the teacher.
· Students should measure out their growth medium, repetitively adding enough to fill the buckets ½ full.  Students should label their bucket with the growth medium they used.
· Add the 3 Duckweed plants into the water.

· Set the plants close to each other in a place with direct sunlight and at room temperature.

· Have students fill out the first two questions of the Growing Duckweed Worksheet, and set it aside until a week has passed to analyze results.

· Allow up to one week to grow or until sufficient growth has occurred to collect data.

· Students will count the number of plants and record.  They will share their results with the other teams.
· Based on the results, have students answer the remaining questions on the worksheet.

Background & Concepts for Teachers:
· Teachers should be aware of the environment necessary for duckweed growth.  View <http://www.mobot.org/jwcross/duckweed/growing-duckweed.htm> for an in-depth lesson. 
· This lesson shows how the environment can hinder/induce growth.  Though this does not show genetic mutations, this shows duckweed as an environmental monitor and pollution effects.
Lesson Extensions:

· Students can graph the growth to show the trend.  Data will have to be collected daily.
· Also, different environments can be used such as mixing commonly used cleaners with water, vinegar, or lack of water in cases of drought.

References:

· http://www.teachersdomain.org/9-12/sci/life/eco/duckweed/index.html
· http://www.mobot.org/jwcross/duckweed/growing-duckweed.htm
TEKS: 
6.1 (A) Demonstrate safe practices during field and lab investigations 

6.1 (B) Make wise choices in the use and conservation of resources

6.2 (A) Plan and implement investigative procedures

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 

6.3 (C) Represent the natural world using models and identify their limitations

6.3 (D) Evaluate the impact of research on scientific thought, society, and nature

6.4 (A) Collect, analyze, and record information using scientific tools

6.4 (B) Identify patterns in collected information 

6.12 (B) Identify responses in organisms to external stimuli 

6.12 (C) Identify components of an ecosystem to which organisms respond
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