 5E Lesson Planning Template 
	Grade/ Grade Band: Chemistry
	Topic: Bonding
	Cycle # _____ in a series of _____ Cycles

	Brief Lesson Description:  Students investigate ionic and covalent bonding

	New TN Academic Standards for Science:

PS2.1  Draw, identify, and contrast graphical representations of chemical bonds (ionic, covalent, and metallic) based on chemical formulas. Construct and communicate explanations to show that atoms combine by transferring or sharing electrons.

	Science & Engineering Practices: 
	Crosscutting Concepts: ​ 



	Narrative / Background Information 

	Prior Student Knowledge: 

Students should have an understanding of atoms, molecules, ions, and polyatomic ions

	Possible Preconceptions/Misconceptions: 
Students may not understand that a bond between atoms is a force, not a physical object

Students may be confused as to the varying strengths of chemical bonds

	LESSON PLAN – 5-E Model 

	ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
To begin, have students complete the attached probe (Chemical Bonds) independently.  Have students compare their answers in small groups and then lead a whole group discussion. You may want to have students “vote” for their answer and then select a few representatives to share their reasoning with the class.

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

In small groups, students will test the properties of six white powder substances using the following tests:
· Physical observations

· Melting point

· Solubility

· Conductivity

Before beginning, demonstrate each test or have an example set up available for students.   Provide students with small baggies of each compound labeled A, B, C, D, E, F.

The labels correspond to the following commonly available substances (but you can sub in any others you have readily available):

A: Flour, C4H8O4
B: Baking Soda, NaHCO3
C: Table Salt, NaCl

D: Cornstarch, C27H48O20
E: Epsom salt, MgSO4
F: Calcium chloride (road salt), CaCl2

See the attached student handout.

After students have performed all of the tests, they should work with their groups to separate the compounds into two groups based on trends in the test results.


	EXPLAIN: Concepts Explained and Vocabulary Defined: 
After students have completed the testing, the teacher should ask students to share their results and what groups they put the compounds in.  Students should have grouped A,B, and D together and C, E, and F together.  After the students have shared the characteristics of each group, the teacher will show them the chemical formula for each compound and ask them to look for trends in their groups.  Students should recognize that the compounds from group 1 all share carbon, hydrogen, and oxygen (non-metals) as their primary atoms, and group 2 have metals and nonmetals (or polyatomic ions).  
The teacher should then introduce the terms Ionic and Covalent to label the groups of compounds and discuss with the class how these bonds are formed.  
Vocabulary: 

	ELABORATE:  Applications and Extensions: 

After students understand the different types of bonds, provide them with 2 mystery powders to identify.  A good one to use is Sugar, because it looks ionic but the rest of it’s properties are covalent.  Confectioners sugar, baking powder, rock salt, 


	EVALUATE:  
The results of the elaborate phase also serve as an evaluation for this learning cycle.
You can also have students revisit their probe and determine if they need to change their answer or add additional details.


