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Title:  Eduweb Lab on Pollution Source
Class:  Environmental Botany
Grade:  11-12
Timeframe: 1 days
	Knowledge Gap Topic

	What is the difference between point and non-point sources of pollution?


	Subject Matter/
Key Vocabulary

	Phosphates, nitrates, detergents, fertilizers

	Essential Question/
Over-Arching Concept/
Key Understanding
	Essential Question 1: How do topography, elevation, and/or gravity determine the flow/direction of stream?
Essential Question 2: How human activities influence stream?

	Curriculum Connections
· OGT standards
· Local standards
	Physical Science 9-10: B 
Explain how atoms react with each other to form other substances and how molecules react with each other or other atoms to form even different substances.

Earth Science 9-10: D
Describe the finite nature of Earth's resources and those human activities that can conserve or deplete Earth's resources.

	Instructional Objectives
	O1) Students will locate a source of pollution using flow of water, tributary patterns, and chemical tests.  
O2) Students will discuss the differences between point and non-point sources.
O3) Students will interpret tributary flow and chemical test results to locate a source of pollution on a watershed, and must decide if it is point or non-point.

	Materials
	Subscription to EduWeb Labs and computer 

	Additional Documents
	Eduweb Lab Worksheet

	Introduction 
· focus event
· varies with teacher
	Discuss point vs. non-point sources of pollution.   Use chemical plants vs. farmland as a general introduction


	Development 
· major parts of unit/ lesson
	1) Students conduct a lab exercise where they measure various chemical parameters over a watershed
2) Students identify the source of pollution based on water flow and chemical results


	Rigor/Relevance Quadrant(s)
· link to rigor/relevance document
	A: Must use terms correctly 
B: Setup simulates real world conditions in ponds and watersheds and their interactions with human products
C:  Students must decide best places to gather data to gain decisive information
D:  Students must analyze data and synthesize explanations of where pollution is initiated and suggest possible ways of solving the problem

	Product/Artifacts/Student Evidence of Understanding
	Produce map and location of where pollution is occurring
Provide list of chemical testing results that show why they decided on the location of the pollution source


	Accommodations 
· plan B
· differentiated instruction
	Review Stream Table Demo before this lab a bit more to help students remember how tributaries flow into larger sections of the river.  That lab and what they learned didn’t seem to “transmit” into this one like I thought it would.


	Formative Assessment/Feedback
· measure of progress
	Have students show instructor the first set of collected data and where it was collected and give appropriate feedback if students are selecting illogical locations or running tests incorrectly

	Final Evaluation 
· project rubric
· oral or paper quiz/test
· portfolio
	Students must provide map with correct location of pollution and list chemical results that support that conclusion

	Teacher Reflection 
· complete after lesson
	Since students select locations to test, not all results are as obvious as others.  If students can’t tell for sure, they must restart the lab, which takes some time.  I might take more time next time teaching how to select appropriate areas for testing



Designers/Email: Fred Donelson (fdonelson@gjps.org)

Additional Comments: This is a good lab to “wrap up” many things we have done during the year by showing an actual example of how data we collect can help us locate and identify problems that humans cause.
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Water Pollution
DATA TABLE 
	Sample
	Dissolved O2(ppm)
	Nitrate(ppm)
	Phosphate(ppm)

	A
	________ 
	________ 
	________ 

	B
	________ 
	________ 
	________ 

	C
	________ 
	________ 
	________ 

	D
	________ 
	________ 
	________ 

	E
	________ 
	________ 
	________ 


Pollution Source
(mark with X)
	Not Found
	Upstream
	Farm
	Downstream

	_____
	_____
	_____
	_____


Explain your conclusions below:





Designing Watershed-based Education and Extension Efforts through a Mental Models Research Approach
USDA-CSREES National Integrated Water Quality Program
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