	Planning Sheet for Single Science Lessons
	Lesson Title: Biomagnification; Human Impact
	Cluster:  1 Grade: Senior 2

	L Learning Outcomes/Goal Focus
	Teacher Reminders
	Learners’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning

 N/A

Implementing, Observing, Measuring & Recording

Work cooperatively with group members to carry out a plan and troubleshoot problems as they arise.

Estimate and measure accurately using SI units

Record, organize and display data using an appropriate format. 

Analyzing & Interpreting

Interpret patterns and trends in data, and infer and explain relationships.

Identify and suggest explanations for discrepancies in data. 

Concluding & Applying

Draw a conclusion that explains the results of the investigation. Reflect on prior knowledge and experiences to develop new understanding.

B. STSE Issues/ Design Process/ Decision Making

Estimate using ore-determined criteria, different STSE options leading to a possible decision. Select the best option and determine a course of action to implement an STSE decision. 


	Have all water “samples” and pollutant information cards set up prior to class starting. (See “DW prep. sheet)

Start class by briefly reviewing main concept of biomagnification. Divide students into teams of 4.

Discuss background information regarding fresh water availability on Earth. (See PWDW* Background section).

Provide students with notes on four main types of pollution. (See DW pollution types). 

Inform students they are a team of Water Quality Officers who have the task of testing and analyzing the quality of water of several water samples. Each team will receive a sample of water taken from a river or lake. They will have to sort out the different pollutants, graph them then determine where they think the sample came from on the Hypotheticus River.

While students are working on their samples, draw or project the Hypotheticus River on the board/screen.

Once each group has completed their graph and information sheets, return to the four main types of pollutants and sources of pollution. Discuss where they think their samples were taken along the river based on their concentrations.  

Have class discussion about each graph and why the pollutants are of concern to humans and other life that depend on the water to survive. Discuss the different types of pollution found in each of the samples and why they are harmful to the system. Be sure to include biomagnification of the pollutants up the food web if the students do not bring it up. Can also discuss recent water quality issues (Walkerton, Boil Water advisories, no swimming in Lake Winnipeg )
	Students form teams of four “Water Quality Officers”

Students offer their definitions for discussion.
Students discuss potential sources of pollutants in their groups. They present these to the class.  One student records sources on the board for everyone to see.

Students collect their water samples and place them in the petri dish. They must sort the pollutants by colour then glue them onto their graph paper in the order determined by the Pollutant Information cards around the room. 

Once their graph is complete, they must fill in their Pollutant information sheet based on the two pollutants with the highest concentrations in their sample. 

Students mark or place their graphs on the river where they think it was taken from. Class discusses and must agree upon the placement of each sample.

In their teams, students discuss potential remedial measures that can be taken to reduce the amount of pollutants in the water where their sample was taken from. As a team they present these recommendations to the class. 
	-10 different colours of paper 

(2 sheets each)

- Graph paper

- Clear tape or glue

- Paper punch

- Pollutant Information Cards

-Pollutant Information Sheets 

(1 per student)

- 1 ml measure (¼ teaspoon) or 15 ml measure (1 tablespoon) for larger groups

-Petri dishes (1 per group)

-Tweezers for picking up dots



	C.
Essential Science Knowledge -Summary
B4 –demonstrate a knowledge of and personal consideration for a range of possible science –and technology-related interests, hobbies and careers.

D1 -Understand essential life structures and processes pertaining to a wide variety of organisms, including humans.

D2- Understand various biotic and abiotic components of ecosystems, as well as their interaction and interdenpendence within ecosystems and within the biosphese as a whole 

Assessment:

 1. Presentation of their recommendations to the Water Quality Panel (class).

2. List five things you can do –starting today –in your own life to reduce the amount of pollutants you add to the environment

Method:

1. Informally evaluation of their ability to complete the tasks, the recommendations they have provided and their ability to connect the concept of bioaccumulation with human activity.

2. Admission slip for next class.


	
	
	References:

This activity has been adapted from Project Wild “Deadly Waters” pages 322-326. 

*PWDW refers to Project Wild Deadly Waters activity.

Estimated time: 45-60 min

10 min pre activity discussion 

5 min to explain task

25-30 min for activity

10-15 min  post activity discussion

+ clean up time!




Deadly Waters Prep Sheet

Materials:

-10 different colours of paper (2 sheets each)

- Graph paper

- Clear tape or glue

- Paper punch

- Pollutant Information Cards

-Pollutant Information Sheets (1 per student)

- 1 ml measure (1/4 teaspoon) or 15 ml measure (1 tablespoon) for larger tokens

-Petri dishes (1 per group)

-Tweezers for picking up dots

Procedure:

1. Before activity begins, make 100 tokens of each of the 10 different colours of paper. Either use a hole punch (if working with older students) or cut 1 cm square pieces for younger students. Put all the tokens in a container. Stir them until they are thoroughly mixed. If you want to manipulate the samples so that each one will have an expected result, keep the tokens separate then mix the proportions of pollutants accordingly.  See example below.
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2. Post the Pollutant Information Cards around the room, in locations that are easily accessible for students. They should have space to copy down the information on the cards.  Provide students with the name, token colour and corresponding number for each pollutant for their graphs. For example…

1
Sediments 

Orange 

2
Organic Waste

Beige


3
Fertilizers

Green



3. Once the different types of pollution have been discussed, and students understand that each type of pollution will be represented by a different coloured token, the research teams can collect their sample of water. There should be a different sample for each team of students which will hopefully generate very different graphs. Students will take a sub-sample of their designated water sample (1/4 teaspoon or 1 tablespoon of tokens) and place them into the Petri dish. Be sure to explain the concept of sampling and sub-sampling. 
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Students will sort out their pollutants and glue them onto their graph paper in the appropriate order based on the Pollutant Information cards. Once they have all their pollutants on the graph, they will determine the two with the highest concentrations (the most amount of tokens). They should copy the information for these two pollutants from the Pollutant Info Cards onto their Pollutant Information Sheets to have in their binder. This will ensure that the students learn at least two types of pollutants out of the ten. The number of pollutants they copy in is up to you (it could be 2, 4 or all 10).

5. Once students have all the pollutant information, draw or project an image of a river with various sources of pollution. Ask students to place their sample on the river based on the types of pollutants found in their sample. 

Deadly Waters: Pollutant Information Sheet
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	Deadly Waters Sampling Methodology


1.  Collect water sample and Petri dish.

2.  Measure sub-sample of water into Petri dish. Remember to close your sample bottle to avoid cross-contamination and spills.

3.  Separate pollutants in sample.

4.  Create graph with pollutants –glue pollutants in order on graph.

1 orange

2 light brown

3 green

4 pink

5 blue

6 black

7 yellow

8 purple

9 red

10 beige

5.  Fill in information on your “Information Sheet” for two most concentrated pollutants.

6.  Determine where sample was taken along river based on most concentrated pollutants.

