 Fairfield Public Schools – Balanced Math Instruction – Grade 5

	Unit 1: Factors, Numerical Expressions, and Volume Unit

	Lesson #1
	Lesson #2 
	Lesson #3
	Lesson #4
	Lesson #5

	Basic Fact Rate of Recall

Teaching Point

· Fluency – establish a baseline.

· Analyze results and set goals.

Mixed fluency assessment

Students analyze own work on “fluency data sheet” ordered either by tables or related facts: check off correct or errors
Assessment Point

· Student Fluency Results compared to district norms

· Identify areas of need

Questions for students:

· What do you notice about the type of facts you got right? Wrong? 
· How can you use what you know about the facts you got right to help you learn the ones you didn’t

	Teaching Point

Factors of whole numbers

Using “Turn and Talk” 

Mini-Lesson: Discuss factors and find all factors of 40 and of 24 (and what these sets have in common).  Then model the game “beat the teach”.

APS: Students play “beat the teach”.

Assessment Point: Which students have a good command of their basic facts and which students are struggling with them?  Do students who are struggling have any strategies to help them find facts that they do not know automatically? Look for any special strategies that students are using to play the game.  

Focus question: What are some good strategies for playing “beat the teach”?


	Teaching Point

Prime and composite numbers

Conducting an investigation

Mini-Lesson: Discuss the number of different ways to count to 12 and provide the class with your guidelines for conducting an investigation.

APS: Students work in pairs on the “Count the ways” investigation sheet and discuss the focus questions among themselves and record their responses on separate paper.  

Assessment Point: Look for the strategies that students are using – did they discover any efficiencies in finding the number of ways?  Are all students sharing equally their thinking while conducting the investigation?

Focus question: What do you notice about the list that you have made during this activity?  What does the number in the last column tell us about the number in the first column?


	Teaching Point

Prime and composite numbers

Conducting a math congress

Mini-Lesson: Hold a math congress to discuss yesterday’s findings.  Then define prime and composite numbers and explain today’s APS.

APS:  Students should work in groups of 3 to devise a method to find all the prime numbers between 1 and 100.  

Assessment Point: Look for the strategies that students are using – are they approaching the problem systematically?  Are all students sharing equally their thinking while conducting the investigation?  Do all students understand the concepts of factor and of prime number?  

Focus question: What numbers between 1 and 100 are prime?  


	Teaching Point

Prime and composite numbers

Conducting a math congress – active listening/appropriate responses

Mini-Lesson: Hold a math congress in which you discuss strategies for conducting yesterday’s investigation and compile a list of all prime numbers less than 100.

APS: Students work in pairs on the “factor puzzles” problem sheet.  

Assessment Point: Look for the strategies that students are using to solve the problems?  Do all students understand the concepts of factor and of prime number?  Which students have difficulty with multiplication facts?

Focus question: What are some useful strategies for solving problems involving factors of whole numbers?



	Lesson #6
	Lesson #7
	Lesson #8
	Lesson #9
	Lesson #10

	Teaching Point

Prime and composite numbers

Listening to your partner

Mini-Lesson: Discuss different ways to answer the question “how can I write 30 as the product of prime numbers?  Prepare students for today’s investigation.

APS: Students work in pairs on either GR 5 U1 L6 S1 or GR 5 U1 L6 S2, an investigation concerning prime numbers. 

Assessment Point: Did students listen constructively to their partners while conducting the investigation?  Look for the strategies that students are using to find the factors, including a “halving” strategy where you keep halving the number until you cannot divide it any further and then split the number left over into its prime factors and one where you begin with a fact from the multiplication table and splitting those factors further.  Do all students understand the concepts of factor and of prime number?  

Focus question: Can every composite number be written as the product of factors that are all prime?  


	Teaching Point

Common factors and the greatest common factor

Mini-Lesson: Discuss the concept of GCF Have students find the GCF of 24 and 30.

APS: Students work in pairs on “Investigating common factors” (GR 5 U1 L7 S1) in which they will explore strategies for finding the greatest common factor.  

Assessment Point: In problems 1 and 2, are students finding all of the factors of the numbers in a systematic fashion?  Are students grasping the concept of greatest common factor?  Which students were able to connect problem 3 to a quicker way of finding the GCF?

.

Focus question: What is a good way to find the greatest common factor of two numbers?


	Teaching Point

Order of operations

Mini-Lesson: Discuss the various possible interpretations for a mathematical expression as way of introducing the need to have a clearly defined “order of operations”.

APS: Students will work in pairs on one of the two versions of the problem sheet “order of operations I”.   Then group student pairs together (if time allows) and have them compare answers and resolve differences.

Assessment Point: Were students able to perform the operations in the correct order?  Did any students work left to right regardless of the operations being performed?  Did students make errors because they tried to do several operations at once?  

Focus question: In what order do we perform the operation in a numerical expression containing more than one operation?


	Teaching Point

Writing mathematical expressions using the order of operations

Mini-Lesson: Examine several ways of writing two different mathematical expressions to obtain different results based on the use of parentheses

APS: Students will work in pairs on GR 5 U1 L9 S1 (order of operations II).
Assessment Point: Part A is designed to reinforce the idea that you can write an expression in different ways to communicate the order in which you want the operations performed by the simple use of parentheses.   In Part B, were students able to write all expressions correctly to yield the desired results?  Part C provides to review problems from lesson 8.  Did students perform the operations in the correct order?

Focus questions: How can we write expressions with more than one operation in a way that indicates the order we want others to perform the operations?


	Teaching Point

Writing mathematical expressions using the order of operations

Mini-Lesson: Model the playing of the game “Write it Right”, in which students use each of four numbers drawn from number cards to write numerical expressions as many of the numbers from 1-10 as possible using all four numbers.

APS: Students play two games of “Write it Right” in groups of four.

Assessment Point: How successful were students at finding and writing the desired expressions?  If a team had difficulties, did they result from being unable to write the expressions correctly (an issue arising from not understanding fully the order of operations) or from an inability to combine the four numbers in a way that will produce a number from 1-10 (a number sense issue)?

Focus questions: What are some good strategies for playing “Write it Right”?



	Lesson #11
	Lesson #12
	Lesson #13
	Lesson #14
	Lesson #15

	Teaching Point 

Solving multi-step problems;

Writing mathematical expressions using the order of operations

Mini-Lesson: Have students share strategies for solving two multi-step problems.  For each problem, discuss the writing of a single numerical expression that could be used to solve it.

APS: Have students work first individually and then in pairs to solve a series of multi-step problems.  
Assessment Point: Were all students able to fined at least one solution path that would produce the desired result for each of the problems completed?  Which students were able to write one numerical expression that correctly included all of the steps necessary to solve a particular problem?  

Focus questions: How can we write numerical expressions that express a solution path to a multi-step problem?


	Teaching Point 

Review of objectives in lessons 1-11 

Mini-Lesson: Play a game of “Write it Right” with the class.

APS: Students work individually on the unit review sheet (GR 5 U1 L12 S1).  

Assessment Point: Assess individual and whole group progress on the following objectives: Identifying whether one number is a factor of another; Listing all of the factors of a 2-digit number; Finding the greatest common factor of 2 numbers; Determining whether a whole number is prime or composite; Expressing a 2-digit number as a product of prime factors; Evaluating numerical expressions using the order of operations; Inserting parentheses into an expression to produce a desired outcome

Focus questions: Students should focus on finding out and improving areas of difficulty.


	At this point you can give the Unit 1Assessment A. The objectives to be tested are listed in the assessment points for lesson 11.  A key and scoring guide for the assessment is provided.
	Teaching Point 

Using volumes of rectangular prisms (boxes) as the context for investigating the commutative and associative properties of multiplication 

Mini-Lesson:

Set the context for today’s investigation by reading the story from CFLM “the box factory” day 1.

Focus Question: 

How many different boxes are there and what are their dimensions?  How do you know that you have all of the possibilities?

Active Problem Solving: 

Students work in pairs or threes to find all possible box designs to hold 24 oranges.  

Assessment Point:

Note strategies students use:

Trial and error or trial and adjustment, doubling and halving starting with a factor pair of 24, using the associative and commutative properties (for example, flipping a (2 x 6) x 2 box to get a (2 x 2) x 6 box).

Reference:  CFLM “the box factory” day 1.
	Teaching Point

Using volumes of rectangular prisms (boxes) as the context for investigating the commutative and associative properties of multiplication 

Mini-Lesson: 
Review the chart of strategies from the previous lesson.  If students had suggested doubling and halving as a strategy during the previous math congress, connect the strategy to the fluency work.

Focus Question: 

How many different boxes are there and what are their dimensions?  How do you know that you have all of the possibilities?

Active Problem Solving: 

Students continue to work with their partners or groups on the box design investigation and make posters that reflect both the possible designs that they found and their justification for knowing that they found all possible designs.    
Assessment Point: 
Think about how you will structure tomorrow’s math congress. 

Reference: CFLM “the box factory” day 2


	Lesson #16
	Lesson #17 
	Lesson #18
	Lesson #19 (optional)
	Lesson #20 (optional

	Teaching Point

Using volumes of rectangular prisms (boxes) as the context for investigating the commutative and associative properties of multiplication 

Mini-Lesson:

Prepare your students for a gallery walk by reviewing your guidelines for the walk, including the writing of appropriate comments and questions. 

Focus Question: 

Which posters convince you that all of the possible boxes have been listed?  How did the poster(s) convince you?

Active Problem Solving: 

Students conduct a gallery walk.

Assessment Point:

Which student posters demonstrate a systematic approach to the focus questions?  Which posters show use of doubling and halving or using the associative and commutative properties?

Reference: CFLM “the box factory” day 3

	Teaching Point

Investigating surface areas of rectangular prisms of a given volume; Commutative and associative properties of multiplication 

Mini-Lesson: 
Set the context for today’s investigation about how much cardboard is needed to build the boxes from the previous investigation.

Focus Question: 
Would each design require the same amount of cardboard?

If not, which designs would be the cheapest to manufacture?  

Active Problem Solving: 

Students work in groups of 3-4 on this investigation of surface area.

Assessment Point: 
Which students are able to mentally visualize the boxes and which students need to use connecting cubes or their posters to visualize them?

Which students are able to connect determining the surface areas to appropriate numerical representations?  

Reference: CFLM “the box factory” day 4
	Teaching Point

Generalizing the relationship between volume and surface area; associative and commutative properties 

Mini-Lesson: 
Have a discussion about how students should talk with each other in a group as they prepare to make their posters.  

Focus Question: 
Which boxes require the least and the most cardboard?

How can we express our thinking about this problem clearly and concisely?

Active Problem Solving: 
Provide time for students to continue the investigation from lesson #5 and create posters displaying their thinking.  

Assessment Point: 
Note which students are making a clear connection between volume and surface area, flexibly using the associative and commutative properties, and demonstrate understanding of which boxes are congruent.

Reference: CFLM “the box factory” day 5

	Teaching Point

Supporting the development of the associative property;

Exploring volume

Mini-Lesson: 

Set the context for an investigation of volume in which students try to figure how many cubes can be fit into several different boxes.

Focus Question:

Is there a more efficient way to figure out the number of cubes in each box? What would be the cost of each box at 12 cents per square unit?

Active Problem Solving: 
Have students work in groups of 2-3 on this investigation.  

Assessment Point:

Look to see which students are using the following strategies working on one face at a time not realizing that all six faces are congruent, calculating the cost of one face and multiplying by 6, calculating the total surface area first and then multiply by the cost per square unit. 

Reference: CFLM “the box factory” day 6

	Teaching Point

Supporting the development of the associative property

Mini-Lesson:

Explain that two math congresses will be held for this investigation, each with a different focus question.

Focus Question:  

What would be the cost of each box at 12 cents per square unit?

Active Problem Solving: 
Have students make posters displaying their thinking and conduct a gallery walk.  

Assessment Point:

Notice how students grouped factors differently on posters looking for the use of commutative/associative properties. Any students using doubling and halving are also applying the commutative and associative properties of multiplication. Take note of any students who are using skip counting or repeated addition. Notice who is grouping factors, who generalized the properties, and who has not yet realized that the cubes are made up of 6 congruent faces.

Reference: CFLM “the box factory” day 7

	Lesson #21
	Lesson #22
	Lesson #23
	Lesson #24

	Teaching Point

Developing a formula for the volume of a prism

Mini-Lesson 

Conduct a math congress and then set the context for today’s investigation.
Focus Question: How many of 4-inch-by 4-inch by 4-inch boxes or 2-inch-by 2-inch by 2-inch boxes will fit into the cardboard shipping box that is 4-feet by 6-feet by 4-feet?

Active Problem Solving: 
Students work in heterogeneous groups of 3 or 4 to address the focus questions.

Assessment Point:

Which students were able to generalize a formula for the volume of a prism?  Were students consistent in their use of units?

Reference: CFLM “the box factory” day 8

	Teaching Point

Developing a formula for the volume of a prism

Mini-Lesson

Review tasks from yesterday and explain today’s continuation of the investigation.

Focus Question:
How many of 4-inch-by 4-inch by 4-inch boxes or 2-inch-by 2-inch by 2-inch boxes will fit into the cardboard shipping box that is 4-feet by 6-feet by 4-feet?

Active Problem Solving 
Provide time for students to continue the investigation from lesson 9, create their posters, and conduct a gallery walk.  

Assessment Point

What strategies were used for figuring out the number of boxes needed?  Which students have generalized a formula for the volume of a prism? Select two posters for the math congress that will yield a productive discussion of the three big ideas in the math congress.  

Reference: CFLM “the box factory” day 9


	Teaching Point 

Review of objectives in lessons 14-22 

Mini-Lesson:
APS: Students work individually on the unit review sheet (GR 5 U1 L23 S1).  

Assessment Point: Assess individual and whole group progress on the following objectives: 

Which students use doubling and halving or use the associative and commutative properties to find the volume of rectangular prisms, most efficient to find volume of rectangular prism, using formula to find the volume of rectangular prisms?

Focus questions: Students should focus on finding out and improving areas of difficulty.


	At this point you can give the Unit 1 Assessment B. The objectives to be tested are listed in the assessment points for lesson 23.  A key and scoring guide for the assessment is provided.
Assessment B
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