Grade 6 Mathematics:  Lesson Plan  Unit 2

	Lesson Title
	Constant Dimensions (from NCTM resources)



	Connecticut GLEs

	1.2.2 Create tables of values and scatterplots from mathematical relationships and equations and vice versa to solve problems.

1.2.3 Examine tables, graphs and equations to determine patterns of change in linear relationships.

1.1.1 Analyze, describe in writing and extend a variety of patterns to justify predictions and identify trends.

3.3.8 Select and use appropriate strategies, tools and units to estimate and solve measurement problems involving length, perimeter, area, volume, capacity, mass and weight. 

	Lesson Objectives in Language Students will Understand
	I can measure with standard and nonstandard measures, graph a scatterplot and determine and extend a linear pattern.

	Description of Learning Tasks/ Activities
	Students will measure the length and width of a rectangle using both standard and nonstandard units of measure. In addition to providing measurement practice, this lesson allows students to discover that the ratio of length to width of a rectangle is constant, in spite of the units. For many middle school students, this discovery is surprising.
The activities in this lesson are designed to be completed by students working in pairs. When students arrive to class, the Rectangle Measure Rectangle Measure
 activity sheet (available at http://illuminations.nctm.org/Lessons/RectRatio/RectRatio-AS1-Measure.pdf) and a ruler should already be at their desks.  Ask students to measure the length and width of the rectangle in both inches and centimeters. They should record their measurements in the chart below. At this point, it might be helpful to ask students to share their measurements to be sure students are on the right track. 

After students have measured the rectangle in inches and centimeters, distribute alternative units of measure, such as paper clips, M&M’s, pennies, beads, etc. Make sure students use the same unit and not a selection of different objects to measure.  It is best if these are already divided so that they can be handed out quickly. Also, be sure that there are enough for each pair of students to measure both the length and width of the rectangle. 

You may wish to discuss how each unit can be used to measure the length and width, or you may prefer that students consider this on their own. It might be helpful to use pennies on the overhead projector to give one example—lay pennies along the length. You might also explain that it may be necessary to estimate portions of a unit; for instance, the length below appears to be slightly more than nine pennies, so it might be estimated that the length is about 9.2 pennies. 
Allow students to find the measurements of the rectangle using four nonstandard units. When they are done, they should have measured the dimensions in six different ways. 

When students have completed the chart, discuss how they will use the ordered pairs of (length, width) to create a scatterplot. Have students graph their six ordered pairs on a coordinate grid. (Note that you may wish to complete a scatterplot on the overhead projector based on student measurements. If pairs of students have used different units of measure, you may be able to display a scatterplot with more than six points by aggregating the measurements from the entire class.) 
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Have students consider the scatterplot, and ask, "Do the points appear to be random, or do they seem to follow a pattern?" Students should recognize that the points follow a linear path. Then ask, "What might explain the pattern formed by the points?" 

(The slope represents the ratio of the change in width to the change in length, which is constant. Although the measurements may have changed because of the units, the ratio of length to width does not change. A function with a constant rate of change is linear.)
Ask students to predict the results using other units of measure. For instance, ask, "The length of the rectangle measured about 7.9 nickels. What is the width of the rectangle in nickels?" 

(About 5.3 nickels.) 

Or ask, "One student used gum balls to measure the rectangle and found that it was 22 gum balls by 10 gum balls. Do these dimensions seem reasonable?" 

(No. The width should be approximately 1.5 times the length, and 22 ≠ 10 × 1.5.) 

To help with these predictions, students should draw a "line of best fit." Students can estimate this line and draw it with an uncooked strand of spagetti. 

Since the points form a pattern, students should realize that a rule relates the length and width for this rectangle. Ask students if they can determine the rule. To help, make a table and encourage students to identify the relationship between length and width. 
(The length is always 1.5 times the width, regardless of the unit of measure. Written algebraically, L = 1.5W.) 



	Materials, Resources, Technology Needed
	Rectangle Measure activity sheet 
Rulers (both inches and centimeters) 
Alternate units of measure (pennies, paper clips, M&M’s, beads, width of index finger, width of pencil) 
Graphing calculator (optional) 

Uncooked spaghetti

	Timeline
	One to two class periods.

	Prior Learning, Connections, Student Needs or Interests, Common Misconceptions
	Students need to know how to plot points on a scatterplot and measure using both standard and non-standard units.

	Instructional Strategies/Grouping
	Students work in pairs or small groups

	Extensions
	Using the data that students collected for their rectangle, graphing calculators can be used to perform a linear regression and determine the line of best fit.

	Formative Assessment (including student self-assessment)
	In whole-class discussions, ask students to describe how they discovered their patterns. Encourage and validate a variety of appropriate responses.
The teacher can provide students with a graph similar to the one that the students created, but this graph would show measurements in a different ratio (possibly 5:2). Students could then be asked to write a summary of some conclusions that can be drawn from the graph. 
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