	Planning Sheet for Single Science Lessons
	Lesson Title: Balancing Chemical Equations DAY 1
	Cluster: 2: Chemistry in Action        S.L.O: S2-2-06
Grade: 10


	Learning Outcomes/Goal Focus
	Teacher Reminders – Learners Tasks
	Equipment Required

	A. Cluster O: Scientific Inquiry

Initiating, Researching & Planning
S2-0-3a State a testable hypothesis or prediction (will the mass of the reactant= the mass of the products) based on background data or on observed events (the Law of Conservation of Mass).

Implementing; Observing, Measuring &

Recording (experiential-evidential)

S2-0-4e Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise.

· Work in a hands-on lab environment (working with play-doh and online simulation).

Analyzing & Interpreting (psychological)

· Manipulate models for a visual and hands-on activity.

· Develop strategy for balancing.

Concluding & Applying (theoretical)

S2-0-7e Reflect on prior knowledge and experiences to develop new understandings.

 -   Develop a generic strategy for balancing all chemical equations.

B. STSE Issues/ Design Process/ Decision Making: 

        N/A

 
	1. Start lesson with a demonstration. Setup: Have the unbalanced equation O2 + H2 ( H2O written on the board. Have coloured, play-doh models of a few of the O2 , H2 , and H2O molecules. Stick the models to a board so the students can visually see what the reactants and products are. Intro: Discuss the practical application of the reaction (burning hydrogen to produce water and energy for an abundant, clean energy source for fuelling cars, etc.). Predict: Ask students to predict if the reactants and the products will have the same mass on a balance scale. Remind students of the Law of Conservation of Mass they learned the previous day. Observe: Place the O2 and H2 elements on one side of the scale and the H2O compound on the other side. Students will see that the masses are not equal. Explain: Because of the Law of Conservation of Mass, reactions must be balanced by adding more oxygen, hydrogen, or water molecules. Ask for a suggestion on how this reaction can be balanced (students can come to the front to try). Once correct, the students will see the balanced scale. Explain that one molecule of oxygen + two molecules of hydrogen ( two molecules of water.

2. Distribute ‘Intro Notes Handout’ and discuss what subscripts and coefficients indicate in a chemical formula. Make sure students understand that subscripts in a molecule cannot be changed (cannot break apart molecules) and that coefficients represent the number of molecules present (and are used to balance equations).

3. Distribute ‘Play-Doh Activity’ worksheet and discuss the steps that they will need to follow with each chemical equation given. Organize students into pairs. Begin Play-Doh Model Activity.

4. Gather the class attention. Ask students to share how they knew when the equations were balanced. Discuss as a class what some strategies are for balancing the equations using Play-Doh. Ask students how they might be able to balance chemical equations only using a pencil and paper.

5. Distribute ‘Steps to Balancing Chemical Equations’ Handout. Discuss steps as a class. Work through examples as a class. For each example create and ‘inventory chart’ to keep track of how many atoms there are of each element before and after the reaction.

6. Have students complete the Practice Questions as homework (whatever they do not finish in class).
	· Coloured play-doh

· Toothpicks

· Large board  (ie. cardboard)

· Balance scale

· Handouts (attached)


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- and evidential phase?

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

5. Is there 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?


	Planning Sheet for Single Science Lessons
	Lesson Title: Balancing Chemical Equations DAY 2
	Cluster: 2: Chemistry in Action        S.L.O: S2-2-06
Grade: 10


	Learning Outcomes/Goal Focus
	Teacher Reminders – Learners Tasks
	Equipment Required

	C. Essential Science Knowledge    Summary

In these lessons students will be taught that the Law of Conservation of Mass must be applied when writing out chemical equations. Students will learn that molecules cannot be broken, and that subscripts are used to show the number of atoms of an element in a molecule. They will learn that the number of atoms of each element must be the same on either side of a chemical equation (in order to balance the equation). In addition, students will learn that number of each molecule required to balance equations is a number called a coefficient, which is placed in front of the molecule in the equation. Students will learn effective strategies to balance chemical equations (to count the number of atoms of each element on each side of the unbalanced equation, add molecules to either side to attempt to balance, ensure that the number of atoms is the same on both sides).

Will you assess? If so, what?

Their ability to work co-operatively.

Their ability to balance chemical equations.

How will you assess it?
Exit slip at end of Day 2

Quiz and Exam questions
	1. Start Day 2 with another Play-doh demonstration. Set up with play-doh models of the Mg + P4 ( Mg3P2 reaction (be sure that the phosphorous atoms are larger than the magnesium atoms). Discuss the practical application of the reaction (the production of magnesium phosphide which is a very toxic, is widely used pesticide). Place the reactants on one side of the balance scale, and the product on the other. Create an ‘inventory chart’ to record how many atoms there are of each element before and after the reaction. Have students discuss their strategies for balancing equations and work as a class to balance the equation (keep track of the number of atoms using the inventory chart). Students will see the scale balanced and know the solution is correct (they will also see on the inventory chart that the number of atoms of each element is the same on each side of the equation). Write the balanced equation on the board.

2. Move class to the computer lab. Organize students into pairs (two students at each computer). Distribute “Online Simulation’ Handout. Get students logged onto the Explore Learning website and let students work through the worksheet.
3. Once students have completed the online simulation, they can work on the practice questions. Remaining questions are for homework.
4. When there is 5 minutes left in the class give the students an exit slip where they have to balance the following equations (written on the board).
        Na + Cl2 ( NaCl

       Ag2O ( Ag + O2
	· Coloured play-doh

· Toothpicks

· Large board  (ie. cardboard)

· Balance scale

· Computers for every second student

· Handouts (attached)

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- and evidential phase?

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

5. Is there 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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