· Science Lesson Plan: Ionic and Covalent Boding

· 9th grade Fundamental Principles of Science

· Ohio’s 9th grade physical science indicator number 7:  

· Show how atoms may be bonded together by losing, gaining or sharing electrons and that in a chemical reaction, the number, type of atoms and total mass must be the same before and after the reaction.

Abstract:
Many 9th grade science students have difficulty conceptualizing how atoms bond with each other.  The concept is abstract while this age group is generally more concrete in their thinking.  In this lesson, the teacher will use the document camera to present notes to students and to model chemical bonding by using Skittles candies to represent electrons being given by one atom to another (ionic bonding) or being shared between two atoms (covalent bonding).  After the presentation of each concept, students will be shown a teacher-created “time lapse” movie (created by using the document camera) of electrons moving to create bonds between atoms.  Finally, student groups will be challenged to create their own “time lapse” movies of both ionic and covalent bonding by using the document camera.  These movies will be presented to the class via the television monitor, and then loaded to the class website for others to view.  This would allow all students to view the videos, including 10th grade students who could use these materials to review for the Ohio Graduation Test taken in the spring of their sophomore year.

Lesson Plan:

{Prior to the lesson, the teacher uses the document camera to create “time lapse” movies showing ionic and covalent bonding (movement of the Skittles from one atom to another as appropriate).  These movies are shown during the lesson described below after each type of bonding is explained.}

Day One:
1.  Using the document camera, the teacher presents the concepts of valence (outer shell or working) electrons, ionic bonding (between metals and nonmetals via the giving of electrons). The teacher demonstrates bonding using Skittles candies, a paper with rings to represent the atomic nucleus and electron clouds as well as the document camera.

for ionic bonding:  use yellow Skittles for paired (non-shared) electrons, use red    

      Skittles for bonding (given away) electrons

2.  Students are shown the time lapse movie for this type of bonding.  Lab teams are challenged to think of materials to use to create their own time lapse video of ionic bonding.

3.  Students are assigned the ionic bonding worksheet.

Day Two:

1. Using the document camera, the teacher presents the concept of covalent bonding (between families 4-7 via the sharing of electrons).  The teacher demonstrates bonding using Skittles candies, a paper with rings to represent the atomic nucleus and electron clouds as well as the document camera

for covalent bonding: use yellow Skittles for paired (non-shared) electrons, use 

     green Skittles for bonding (shared) electrons

2.  Students are shown the time lapse movie for this type of bonding.  Lab teams are challenged to think of materials to use to create their own time lapse video of covalent bonding.  

3.  Teams are given time to determine what supplies they will need, the role each team member has in the assignment, as well as which type of bonding they will demonstrate.

4.  Students are assigned the covalent bonding worksheet.

Day Three:

1.  The teacher demonstrates the use of the document camera to create time lapse images and video.

2.  Student groups work in the lab area on the activity “Electronic Cereal” (students demonstrate ionic and covalent bonding by moving different colors of Fruit Loops from one atom to another or between two atoms).  

3.  In turn, each student group leaves the lab area and moves to the document camera station to work on producing their time lapse bonding movie. 

Day Four:

The class is shown each lab team’s time-lapse movie.  If necessary, lab teams explain what is being shown.  Students watching the movies are required to determine which type of bonding is shown and to explain how they were able to tell.

{After class the teacher loads each time-lapse movie onto the school website}

Day Five:

Students work in the computer lab viewing and critiquing each time-lapse movie (approximately 18).

