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	Grade/Course Code: SCH3U
	Strand:  Strand E Solutions and solubility

	Overall Expectations:
Analyse the origins and effects of water pollution, and a variety of economic, social, and environmental issues related to drinking water

	Topic:
Water Pollution 
	Issue: 
Water pollution has a large impact 

	STSE Opportunities:  A venue to discuss…
· How the environmental impact of pollution in our water supply
· How society is impacted by pollution and drinking water
· How technology contributes to and can remediate pollution

	Learning Goals:
(SIS; key concepts/understandings)

·  Analyse the origins and cumulative effects of pollutants that enter our water systems
·  Use appropriate terminology related to aqueous solutions and solubility
·  Describe the properties of water
·  Solve problems related to the concentration of solutions

	
	

	Critical Inquiry Question: 

How do different compounds contribute to water pollution

	Critical Challenge:  

Taking the role of a water safety advocate, prepare a presentation to city council that will rank the pollution threat of a poultry farm, a textiles plant and a landfill to the local water supply and suggest effective methods to regulate and control this pollution.

	Nature of the Inquiry:
· Judge - Students will determine which facility will likely produce the most harmful pollutants
· Decode - Students will determine what compounds are likely to be found at the facilities
· Design - Students will create a convincing presentation based on evidence

	Safety Consideration for Students:

· Safety should not be a concern in this lesson

	Intellectual Tools to Support Inquiry
	Assessment opportunities: 
· for and as learning 
· peer and self-assessment

	Background Knowledge:
· The possible compounds produced by landfill, textiles and landfill facilities
· The solubility of these compounds
· The approximate volume of water and pollutants involved
· The relative hazards of the compounds
· Possible remediation processes 
	At this stage, teachers can assess the students’ abilities to:

·  Use appropriate terminology and formulae when referring to chemical compounds
· Determine the solubility of compounds using solubility tables
· Refer to MSDS sheets or other reference materials when considering the level of hazard for identified compounds
· Analyze techniques that can be used to remediate pollutants

	Criteria for determining the most hazardous site:
·   Determine the relative harm and concentrations of the chemicals

·   Determine the likelihood of the chemicals reaching the water supply

·  Determine the ease of remediation
	While students are discussing the criteria for the most hazardous site, teachers may be able to assess the ability of the student to:

·  Calculate and evaluate the concentration of a solution
· Determine the state of a compound and if it will be soluble in water or other liquids
· Discuss the possible reactivity of compounds

	Criteria for the presentation:

· Explains the relative hazard of each site
· Explains the likelihood of contamination
· Explains the relative ease of remediation
· Indicates the most hazardous site
· Indicates the appropriate precautions
and remediation efforts required
	During the presentation of evidence students can be evaluated with respect to their ability to:

·  Communicate the level of hazard and safety precautions that would be needed when working with a variety of chemical compounds
· Evaluate the potential for harm in a real life context for the chemicals involved.

	Criteria for student thinking

· Provides all relevant information

· Bases decisions on relevant evidence
	This is the criteria for student thinking.  The students should be reminded of these, and their use should be reinforced throughout.

	Critical Thinking Vocabulary:
· Analyze
· Evaluate 
· Cause and Consequence
· Argument
	

	Thinking Strategies:
· Comparison Charts
·  “dashboard metric”  to address the degree of threat
	The ability of the student to appropriately adjust the “dashboard metric” to reflect the level of threat for each site can be assessed to indicate the overall level of understanding that the student has with respect to the material discussed

	Habits of Mind:
· Fair minded
	This habit of mind should be purposefully taught throughout the lesson

	
	

	PART B: Steps for teaching to the Challenge

	
See attached document

	
	

	PART C: Supporting resources

	
See attached document

	PART D: Tying back to Line of Inquiry/Overarching Challenge

	
The Line of Inquiry for this strand is “how can we best address water pollution.”  Upon completion of this activity students should have more information regarding typical sources and methods of treatment for this pollution.  The tie back to the original line of inquiry would be to encourage students to use their new understanding of water pollution to comment on the question - students should now be able to intelligently debate several ways that could be the “best” way to address water pollution.

	
	

	PART E: Future connections/directions

	Future directions that can be taken with this topic:

1)  Students can analyze a real life situation where water pollution is being generated and treated (for example a local or international textile factory) and debate whether or not the factory is in fact following the best possible course of action, and if not, what the best course of action would be.
2) Students can compare a variety of real life water pollution generating facilities and rank them in order of hazard (much like the assignment, but with specific examples)
3) Students can apply their understanding of water pollutants to their knowledge of concentration and solubility to estimate the concentrations of pollutants being released by a variety of sources (similar to the assignment, but in a more quantitative way)

	






