A Balancing Act:
Balancing Chemical Equations
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Activity Summary: 
Balanced equations are essential in science, especially chemistry.  Though the concept behind balancing equations is simple to understand, the process of balancing equations can be difficult to learn.  This activity uses color schemes to create a hands-on activity for students to understand how to balance equations in a relatively easy way.
 
Subject: 

Math: Numbers and Operations, Algebra, Problem Solving, Representation

Science: Unifying Concepts and Processes, Science as Inquiry, Physical Science

Time required: 2-3 45 minute periods; one to introduce activity and review with students, other periods to allow students to work on solving problems on their own.

Activity Team/Group Size: 1-3 students; individual work is preferred

Reusable Activity Cost Per Group [in dollars]: $1

Expendable Activity Cost Per Group [in dollars]: $0 

Authors: 
Graduate Fellow Name:  Erin Anitsakis
Teacher Mentor Name:  Pamela Donald
Date Submitted: 06/17/05
Date Last Edited: 08/26/05

Parent Lesson Plan(s):
This is a stand-alone activity, although it can easily be used as a supplement to any lesson plan. 

Activity Introduction / Motivation: 
Here is an easy question: What is 1 + 1?  How about 4 + 5?  We know water is chemically made of H2O, so how many H and how many O are needed to make one molecule of water? What about sulfuric acid? Math is used to solve both simple and complex chemical equations.  Though the concept is easy to understand, the work involved is often more complex.  In this activity, you will be balancing and solving many chemical equations.

Activity Plan:
1. Using your set of index cards, replicate the equation from the worksheet on your desk.

2. Label the reactant side and the product side by placing the correct index card above each side of the chemical reaction.
3. Identify the elements on the reactant side
4. Count the number of atoms for each element on the reactant side.
5. Identify the elements on the product side
6. Count the number of atoms for each element on the product side.
7. Are the 2 sides equal?  If not, it is not balanced and you need to continue.
8. The index cards numbered 2 - 7 are your coefficients.  They can ONLY be placed in front of the elements.  You can NOT change the subscripts. 

9. Choose an element that is not balanced and begin to balance the equations using the numbers on the 3x5 index cards.
· Begin with a product element preferably.

· Place a low coefficient in front and multiply the coefficient by the subscript – this is your MAGIC number

· Divide another element’s subscript into the MAGIC number, to obtain its coefficient.  If it does not divide in evenly, go back to the beginning and choose another coefficient.
· Once the element’s subscript divides evenly into the magic number, you have the coefficient for that element on the reactant side.  Place coefficient in front of that element on the reactant side.

· Continue using your MAGIC number to divide the subscripts into to obtain each element’s coefficient.

10.  Once they are balance, count the final number of Reactants and Products. 

11.  Can your equation be simplified?  If each of the coefficients can be divided by the same number (other than 1), do so to simplify your equation.
12.  When you have balanced the equation, write your completed equation onto the hand out.

Assessment: 

While students are working individually or in small groups, check their answers to make sure they understand the process of balancing equations.  For further review, ask students individually to solve an equation that is given above, or one that the teacher creates.

Prerequisites for this Activity:
Discuss the following questions with students to review various parts of a chemical equation.  Write a segment of a chemical equation on the board, such as 8C2 and ask students to answer the questions below.  These questions are included on the student worksheet.
What number represents the Coefficient? _____
What number represents the Subscript? _____ 

What element is represented by the letter "C"? _____ 

How many "C's" do you have? _____ 

Materials List: 
When making these index cards, keep the colors exactly as designated below.  This is very necessary for easy visualization during the activity.  All index cards below create ONE set of cards.  A set of cards is needed for each group.
    On 5x8 Index Cards
	Al
	C2H6
	H2
	Na
	P4 

	Al2O3
	CaCl2
	 H2O
	NaCl
	P4O10

	C
	CaSO4
	H2O2 
	Na2O
	 

	CO2
	Fe
	 N2
	Na2SO4
	

	CH4
	Fe3O4
	NH3
	O2
	


On 3x5 Index Cards
	4 red 2's
	2 black 7's

	4 blue 3's
	2 black "+"’s

	4 green 4's
	1 black  "yield" sign    --->

	2 purple 5's
	1 purple "Products"

	2 orange 6's
	1 red "Reactants"


Activity Scaling:
For more advanced students, create more complex equations to solve by having more than two elements in an equation, or increasing the subscript of a particular molecule to force students to work with higher numbers,
