 5E Lesson Planning Template 
	Grade/ Grade Band: 7th grade
	Topic: Reactions
	Cycle # _____ in a series of _____ Cycles

	Brief Lesson Description:  Students will explore chemical reactions

	New TN Academic Standards for Science:

7.PS1.4 Analyze and interpret chemical reactions to determine if the total number of atoms in the reactants and products support the Law of Conservation of Mass.

	Science & Engineering Practices: 
	Crosscutting Concepts: ​ 



	Narrative / Background Information 

	Prior Student Knowledge: 

Students should have a basic understanding of atoms and molecules.
Students should understand the difference between chemical and physical changes.

	Possible Preconceptions/Misconceptions: 
Students may think that during a chemical reaction, a new chemical is created.

	LESSON PLAN – 5-E Model 

	ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
Have students observe the three chemicals they will use today – baking soda, calcium chloride, and phenol red.  Have them record their observations in their lab notebooks or a handout and then share with the class.
Next, ask students to predict what will happen when all three chemicals are mixed together.

	EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions: 

In small groups, provide students with their materials and 1 quart-sized Ziploc bag.  Students should lay the baggie flat on the table and carefully place each of the chemicals in the baggie in the location shown below, without allowing any chemicals to mix yet.  They should flatten the bag, squeezing out as much air as possible, and seal it tightly before shaking the bag gently to mix the chemicals.
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a. 1 tablespoon of calcium chloride 

b. 1 teaspoon of sodium bicarbonate 

       c. 10 mL of phenol red indicator solution
Have students record all of their observations on the handout or in their lab notebook.

Next, ask students if anything went in or out of the bag during the reaction. No, the bag was sealed tight.

Ask them to predict if the baggie weighed more before or after the reaction.  Some students might predict it will weigh more because of the volume change.

Have students devise a way to test this.  One simple way is to have the baggie resting on an electronic scale while the reaction happens and look for changes.  Another way would be to weigh the reactants and baggie before the reaction and then weigh the whole baggie after the reaction.


	EXPLAIN: Concepts Explained and Vocabulary Defined: 
Ask students if they think a chemical reaction occurred? They will probably say yes.  Ask them what signs they saw that indicated a chemical reaction. They should identify:
· Color change

· Heat generated (some students may also feel some localized cold spots as the chemicals mix)
· Fizzing sound

· Gas generated – they may see bubbles, baggie will start expanded with the gas

Explain that these are all signs of a chemical reaction.  You can also introduce the terms exothermic and endothermic here to describe heat generating (exothermic) reactions.  You could also have them compare to a similar reaction using baking soda and vinegar in the baggie, which would feel cool.

Next, ask students what happened to the weight of the baggie during the chemical reaction? Students should have observed that it remained constant.  Tell them this is called the Conservation of Mass – during a chemical reaction the atoms rearrange to make new molecules, but the mass of the system doesn’t change at all.  No new atoms were created, and no atoms were destroyed.

Ask students how many reactions they think were present?  Have them think through each reaction and write it on the board

· Calcium chloride and baking soda

· Calcium chloride and phenol red

· Baking soda and phenol red

You can also introduce the idea that the phenol red is actually a solution in water.  Students can also then look at the reactions of calcium chloride and water and baking soda and water.

Vocabulary: 

Conservation of mass

Endothermic

Exothermic



	ELABORATE:  Applications and Extensions: 

Next ask students how we can determine which chemical reactions were responsible for which signs (temperature change, color change, as generated).  They might suggest testing each reaction separately.  Have each group test one of the reactions and report back to the class.
· Calcium chloride and baking soda = nothing

· Calcium chloride and phenol red = becomes warm, purple/red color

· Baking soda and phenol red = becomes cold, purple/pink color



	EVALUATE:  
To evaluate this learning cycle, ask students to use results from all of the tests to write a paragraph describing what happened in the baggie when all of the chemicals were combined.


