PBIT Lesson Planning Guidelines
with Instructional Formative Assessment

	Title:  Shaded Areas of Rectangular Grids
(Adapted from Ron Castleman’s Task in the QUASAR Project (Implementing Standards-Based Mathematics Instruction, Stein, Smith, Henningsen, Silver, Teachers College Press, 2000; and Navigating Through Number and Operations in Grades 6–8, NCTM, pp. 26–28); 
Adapted from and reprinted with the permission of Grant Wood AEA Math Consultants

	Grade: 6-7

	Iowa Core Characteristics of Effective Instruction
	· Teaching for Understanding

· Rigor and  Relevance

	Iowa Core Standards for Mathematical Practice
	· Make sense of problems and persevere in solving them.

· Look for and make use of structure.

	Iowa Core Standards for Mathematical Content: 

Grades K-8 Domain/Cluster/Standards

Grades 9-12 Conceptual Category/ Domain/Cluster/Standards
	6.RP.3: Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.
c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the whole, given a part and the percent.
d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing quantities.
7.EE.3: Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies.


	Prerequisite Knowledge
	· Meaning of fraction, decimal, and percent
· Understanding of area models of fractions

· Percents on 100 grids

· Decimals on 100 grid


	Learning Goals
	Understand that: 
· Fractions, decimals and percents can all be used to represent the same quantity.

	Success Criteria
	I can:
1. Use fractions, decimals, and percents  to identify shaded regions of rectangular grids 
2. Shade regions of rectangular grids to represent given fractions, decimals, and percents

3. Explain how fractions, decimals, and percents are different ways of representing the same quantity

4. Demonstrate and explain general strategies--such as “chunking” and unit rate--for representing rational numbers on a rectangular grid

	Evidence of Mathematical Practices linked to Success Criteria
	(e.g. Problem Solving – Success Criteria 1)

· Teaching for Understanding – Success Criteria 1, 2, 4

· Rigor and Relevance – Success Criteria 3


POSSIBLE MISCONCEPTIONS, ERRORS, OR POTENTIAL TROUBLE SPOTS
	Possible Student Misconceptions, Errors, or Potential Trouble Spots
	Teacher Questions and Actions to Resolve Misconceptions, Errors, or Trouble Spots:

	Students assume no matter what shape the grid, that each square is one percent
	Can you tell me what one percent means? (1 out of 100)  Does the grid have 100 squares?  How many does it have?  Will each square represent just one percent then?

	Students always begin with part over whole to determine the fraction not in simplest form. (e.g. counting 24 shaded in the center over 48 in the whole grid)
	What would happen if you redrew the shaded area onto a blank grid in a different position?  Try it.  (If student shades the 24 so he/she readily can see ½). Can you now see what fraction of the grid is shaded?

	Students resort to only looking at division to determine the decimal.
	How many rows or columns does your grid have?  What decimal would the whole row represent?  What would then be the shaded parts?

	When students alter the grid by annexing more squares, they miss having some of those squares shaded (proportionally with the given problem)
	The original shaded fraction was 8 out of 40.  You added 10 squares to make a grid of 50.  How many of those should you shade so you have the same ratio of shaded to total? (If the grid had 4 rows of 10, and one row of 10 is added, 2 squares should be shaded)

	When students only put an answer with no thinking or no alternate solution
	Remember, you need to tell how you did your work and that you should explore more than one method to get an answer.

	Students do not use their knowledge of familiar fractions, decimal, and percent relationships.
	What is 50% as a fraction? As a decimal? Do you know any other common relationships?


SUCCESS CRITERIA:  
INSTRUCTIONAL FORMATIVE ASSESSMENT STRATEGIES
	Success Criteria Questions and/or Strategies
	Possible student responses or actions
	Follow-up Questions/
Actions

	SC #1: How can you make this grid into a 100 grid?
	Re-divide it into 100 pieces
	Where would you do that?

	
	Add more squares until it is a hundred
	Would you put those additional squares in any particular place?  Why?  

	SC #2: Can you color the grid to represent a particular fraction, decimal, or percent?
	I can model a fraction (decimal or percent), but I can’t see how it works for the other two representations.
	How do you know it represents this fraction (decimal or percent)? How are the other two representations related to what you have colored?

	SC #1 and #3: What do you notice about the grid dimensions?
	It is ___ wide and ___ long.
	Can either of those amounts help relate to percents or decimals?

	SC #1, #3, #4: Did you look at this grid as a fractional amount, a decimal amount, or a percent?
	A decimal since there are 10 columns and each would be .1.


	If the column is .1, then what amount is each square or the shaded region?



	
	A percent since there are 10 rows and each row would represent 10%.
	If the row is 10%, how does that help you find the answer?

	
	A fraction because I can redraw so it looks like ¾ and I know that fraction is 75% and .75
	Are there other fraction-decimal-percent relationships that you know?

	SC #4:  Have you used a calculator or division?
	Yes, since every fraction can be changed to a decimal by division.
	Could you do the problems without using the calculator?


LESSON SEQUENCE
(Include plans for adjustments to accommodate all learners)

Launch
	Activities
	Notes
	Materials 

	(Taken from Ron Castleman’s Task, QUASAR Project) 

Have students work in pairs to work on the following problem:
Shade 6 of the small squares in the rectangle shown below.

Using the rectangle, explain how to determine each of the following:

· the percent of the area that is shaded

· the decimal part of the area that is shaded

· the fractional part of the area that is shaded
Be prepared to share one of your answers and the way you determined you were correct.
	
	


Explore
	Activities 
	Notes
	Materials 

	Pairs of students will complete Black Line Master: “Representing Shaded Areas of Rectangular Grids
They should solve each problem in more than one way and be prepared to explain their method(s) for solving each problem.
As students are working, stop by each pair to have them explain one of their solutions.
	
	· Black Line Master from Navigating through Number and Operations in Grades 6 – 8)


Summarize

	Activities 
	Notes
	Materials 

	Summarize
Students share their results with the entire class.  Questions that the class can discuss are:

· Did you begin with finding the fraction, the decimal, or the percent?  Why?

· Did you begin the same way for each problem?  Did it matter?

· Were there connections between fractions or decimals or percents that enhanced your thinking?

· Revisit the Launch problem.  Would you shade it differently now?  Explain
Ask students to independently create a new problem with a partially shaded non-100 grid.  Record the solutions on another sheet of paper.  Have students exchange problems and solve.  They must then explain their solution to the creator of the problem.
	· After a Complete discussion, hand out BLM “Shading Areas of Rectangular Grids” Have pairs become groups of 4 to work on this together.  Have each group explain one of the three problems to the rest of the class.

· Questions to consider:

· How was this extension activity different from/same as the first set of problems?

· Were you able to immediately shade the number that was asked?  

· What did you do to determine what should be shaded?
· “Fraction Four” Applet on the “Navigation through Number and Operations in Grades 6-8” NCTM is a game that can be used to provide additional work with fraction, decimal, and percent equivalence.

	Materials 
· Black Line Master from Navigating through Number and Operations in Grades 6 – 8) “Shading Areas of Rectangular Grids
· Grid Paper
· Colored Pencils
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