Sixth Grade Mathematics Core Curriculum

Algebra in Action: Henrietta’s Chicken Coop
Standard II: Students will use patterns, relations, and algebraic expressions to represent and analyze mathematical problems and number relationships.
Objective 1: Analyze algebraic expressions, tables, and graphs to determine patterns, relations, and rules.
a. Describe simple relationships by creating and analyzing tables, equations, and expressions.

b. Draw a graph and write an equation from a table of values.

c. Draw a graph and create a table of values from an equation.
Materials & Equipment: Henrietta’s Chicken Coop sheet for each student, manipulatives such as linking cubes or color tiles for small groups, graph paper, and an overhead of the problem.

Mathematical Language and Symbols Students Should Use: function, pattern, algebraic expression, a number in front of a variable indicates multiplication (e.g., 3y means 3 times the quantity y), formula, and generalization.
Background Knowledge:  Students should have some experience working with tables, graphs, and models.

Activity:

Launch 

· Launch the task by asking students what they know about chicken coops.  What does it look like?  What is the purpose of a chicken coop?  
· Introduce the Henrietta’s Chicken Coop problem using the overhead by reading the problem together as a class.  Ask a student to draw what they think the chicken coop might look like on the board.  (For this problem, they will need to draw a straight line.  The imagery might be that they’re viewing one shelf inside the coop.)  Give them a few minutes to think about the problem individually.  Ask for student responses.  Confirm the correct answer.  
· Direct their attention to the bottom right section on the student work page.  Explain that they’ll have 15-20 minutes to work in groups on the rest of the task.
Explore

· Students work on the task in small groups.  

· Watch for the following as you move from group to group with the purpose of guiding the upcoming discussion toward the lesson objective. 

· What ideas are they surfacing about patterns, relations, and rules?
· What strategies are they using that will help increase mathematical understanding?
· What representations are they using that will help make the mathematics more transparent (tables, graphs, and equations or expressions)?
Discuss

· Ask a group to write their table of values on the white board or chart paper.  Discuss any concerns and confirm if their data is correct with the class.
· Ask a different group to share their graph.  Ask questions about the graph such as:
· What do you notice about the shape of the line?
· What do the x- and y-axes represent in this problem?
· Specific questions about the data: Where on the graph will we be able to see the number of chickens if Henrietta is in the 7th position?
· What intervals are used on the x- and y-axes?  Would the line look different if the intervals changed?
· Ask a different group to share the equation they wrote for any position. Discuss other possible solutions, but confirm if Henrietta’s position represents x, the solution should be 2n-1. 
· Tie all components together and back to lesson objectives with questions such as:

· Where do we see 2n-1 in the table?  On the graph? In your model?
· Where is the -1 represented in the table, graph, and model?
· What is the 2n represented in the table, graph, and model?
· Why are we subtracting?
· Quick write in student journals (select 1)
· Describe how you can draw a graph and write an equation from a table of values.
· Describe your strategy for solving the Henrietta problem.
Extend 

· Write the following equation y = 2n + 3 on the board.  Ask students what this scenario might represent using the Henrietta problem as a springboard.  Consider guiding them by telling them that now we’re talking about the eggs Henrietta lays.

· Create a table of values for the equation.  
· Draw a separate graph using the table of values.

· Compare the graph made using the chicken coup problem to this new graph.  What do they notice?  (should see different y-intercepts, but the same slope)

·    Write 3x + 3 on the board.  Ask students to predict how changing 2n to 3n might affect the scenario, table of values, and graphs.  Ask them to create a table of values and a new line on the graph for 3n + 3.
· Discuss the changes they see in the table of values and the graph.  Tie those changes back to the scenario. (line is steeper that with 2n + 3, same y-intercept)
·    Ask students to predict what they think the line might look like if the equation was 4n + 3.
·    MOST STUDENTS WOULD BENEFIT FROM MAKING THIS A SEPARATE LESSON.
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