	Planning Sheet for Single Science Lesson
	Lesson Title: Ecosystems - Species at Risk vs. Invasive Species
	Cluster: 1                    S.L.O: S2-1-07
Grade: 10


	
	Teaching – Learning Sequence            
	 Materials Required

	A: Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
Select relevant information on the outcomes of introducing a new species into an established ecosystem. 
Implementing; Observing, Measuring &

Recording

Work co-operatively with a group to research a particular topic. Assume roles within the group to complete a given task.
Analyzing & Interpreting

Explain patterns and identify relationships found in data. 
Concluding & Applying

Draw a conclusion that explains the results of an ecological investigation.
B. STSE Issues/ Design Process/ Decision Making
Students will anticipate the impact that altering an ecosystem by adding or removing species will have. 
C. Essential Science Knowledge    Summary
In this lesson students will be taught the differences between extinct, extirpated, endangered, threatened, vulnerable, invasive and exotic species. They will explore the consequences that each will have on the ecosystem they originated from as well as the dramatic effect they can have on an ecosystem to which they were not originally a part of. Students will be shown the extreme cases of species extinction and the severe effects which occurred globally. 
Will you assess? If so, what?

Students’ abilities to work co-operatively. Their research skills. 
How will you assess it?

They will hand in their jigsaw worksheet and be graded on the research the group did as well as the jigsaw additions.
	1. Start the lesson with a demo at the front of the class. Show the students a loaf of bread and explain to them that this loaf of bread represents a stable, fully functional ecosystem. Show them all the ingredients which went into creating this loaf of bread and talk about how each ingredient has a specific role to play. Ask questions such as “what do you think would happen if you missed one key ingredient while baking the bread? Would it look the same? Would it taste the same? What would happen if you added an extra ingredient?” etc. Then show students a loaf of bread which was baked without adding the yeast. Brainstorm with students what they believe would happen if one component of an ecosystem was missing. Write the brainstorm ideas on the board. 
2.  Find out what students know about the following key terms: extinct, extirpated, endangered, threatened, vulnerable, invasive and exotic species. Students will take notes on these terms and be provided with examples of each.  

3. Show students the images of the Five Great Extinctions (See appendix A). These images should show a representation of the theorized cause of the extinction as well as some of the living organisms which were present during the particular era. Have a class discussion about the causes and effects that such large scale extinctions would have had on both the individual ecosystems and the surrounding ones not directly affected. 
4. Briefly talk about the current debate about the Sixth Great Extinction and touch upon topics such as transformation of the natural landscape, pollution, over-exploitation of species, introduction of diseases and the introduction of alien species. Discuss how the Sixth Extinction would seem to be the first recorded global extinction event that has a biotic (humans), rather than a physical, cause. 
5. Place a glass of water on the overhead projector. Ask students to visualize this glass of water as a well balanced ecosystem. Add a drop of food colouring and explain to students that this would be the introduction of an invasive species which is not naturally part of the ecosystem. Watch the colour spread throughout the water (add extra drops as required). Ask students questions as they observe the colour change. Get them thinking about what the appearance of this foreign body could mean. 
6. Use this demo to proceed into the explanation for the jigsaw activity. Place students into groups of four and pass out the research guide sheets (See appendix B). Each group is going to research one of four species which was introduced into a new ecosystem and the effects it had on that environment. These four species are Zebra Muscles, American Bullfrogs, Grey squirrels and Asian Carp.  
7. Students are required to complete the research on their particular species for homework (if not completed in class) and each student needs to be prepared to share their information with a new group the following class. 

	Research guide sheets for Jigsaw.

Booked time in the computer lab.

Great extinction images.

Food colouring.

Glass of water. 

Loaves of bread and ingredients. 


Questions to consider in your planning / delivery:

1. Does the lesson start through engagement?

2. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

3. Is there an emphasis on first-hand experiences – an evidential phase?

4. Am I helping students to make sense of these experiences – a psychological phase?

5. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

6. What specific skill and knowledge development am I emphasizing?

7. Is there evidence of clear instructions and purposeful questions in my teaching sequence?
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	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
Record information on the impact of invasive species and deduce the effects and possible preventative measures. 
Implementing; Observing, Measuring &

Recording

Record and organize data obtained from a lab activity in a bar graph. 
Analyzing & Interpreting

Explain patterns and identify relationships found in data. 

Concluding & Applying

Extrapolate a conclusion that explains the results of an ecological investigation by comparing various sets of data. 
D. STSE Issues/ Design Process/ Decision Making

Students will anticipate the impact that altering an ecosystem by adding or removing species will have. 
E. Essential Science Knowledge    Summary

In this lesson students will explore the consequences of introducing a new species into an established ecosystem. They will explore a predator-prey example and will investigate the delicate balance between them and the consequences of competition. 
Will you assess? If so, what?

Students’ abilities to work co-operatively. Their ability to extrapolate information from collected data.

How will you assess it?

Students will be marked on the completion of their graph and discussion questions from the Cougar Hunt activity.
	1.  At the beginning of the class students shall be given time to meet in their groups and briefly discuss whatever findings they may have to add to research they did previously and to highlight key points to share with their secondary jigsaw groups.

2.  Students will then break up into new groups of four with one student from each original research group. If there are an uneven number of students then one or two groups may have two representatives for the same species. 

3.  Students are each given a few minutes to share their findings with their new groups and they should all take a few notes on the three new species that are being presented to them.  
4. Have a class discussion to tie everything together and discuss some of the most drastic effects the species have on the ecosystems they are invading. Discuss some of the controls and possible preventative measures which can be taken. 
5. Students will then do the “Cougar Hunt” activity (See appendix C). This activity permits students to actively participate in a situation which allows them to see how predator-prey relationships can affect the ecosystem they reside in. 
6. Go over the expectations with the students. Ask for volunteers to be the injured Cougar, the blind Cougar and the Mother Cougar. Make sure that each student knows his or her role before beginning the activity to prevent confusion and unreliable data. 

7. If time permits, the students can do this game in various stages. The first stage could be with enough resources for the majority of the cougar population to survive. Then repeat the activity with the removal of one species the cougar would prey upon and have the students hunt out food again and see what the effects of limiting the available prey would be. Thirdly, it could be repeated with the addition of a species, for example another predator, and have the students compare the data compiled from all three and come to some conclusions. 
8. Students will then compile their data together as a class in order to create their graphs. They are also required to answer some analysis questions based on their data. These worksheets will be handed in for marks. 
9. Conclude the class with some debriefing questions about the activity. For example “Compare and contrast the facility with which the cougars could obtain food when they were the only predator as opposed to when they had competition.” These questions can be handed in as an exit slip and can just be used for the teacher to gauge student understanding. 
	Cougar Hunt activity worksheets.

100 paper cups.

Blindfold / dark sunglasses.

Dice.


Questions to consider in your planning / delivery:

8. Does the lesson start through engagement?

9. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

10. Is there an emphasis on first-hand experiences – an evidential phase?

11. Am I helping students to make sense of these experiences – a psychological phase?

12. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

13. What specific skill and knowledge development am I emphasizing?

14. Is there evidence of clear instructions and purposeful questions in my teaching sequence?
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