5th Grade Math: Unit 2: Whole Number Review – Multiplication and Division

Comprehensive Curriculum

Assessment Documentation and Concept Correlations
Unit 2:  Whole Number Review: Multiplication and Division
Time Frame:  4 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Multiplication and division can be accomplished through the addition and subtraction of partial products.

· Proficiency with basic facts aids in estimation and computation with larger and smaller numbers.



	Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Select, sequence, and use appropriate operations to solve multi-step word problems with whole numbers (N-5-M) (N-4-M) (Synthesis)
7

Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Synthesis)
8

Use mental math and estimation strategies to predict the results of computations (i.e., whole numbers, addition and subtraction of fractions) and to test the reasonableness of solutions (N-6-M) (N-2-M)(Synthesis)
9

Determine when an estimate is sufficient and when an exact answer is needed in real-life problems using whole numbers (N-6-M) (N-5-M)(Synthesis)
10

Find unknown quantities in number sentences by using mental math, backward reasoning, inverse operations (i.e., unwrapping), and manipulatives (e.g., tiles, balance scales) (A-2-M) (A-3-M) (Synthesis)
12

Write a number sentence from a given physical model of an equation (e.g., balance scale) (A-2-M) (A-1-M) (Synthesis)
13



	Concept 1:  Operations with Whole Numbers

1. Can students determine the steps and operations to use to solve a problem without assistance?
2. Can students work proficiently with whole numbers, the operations of multiplication and division, and their representations?
3.  Can students use mental mathematics and estimation strategies in checking the reasonableness of computations
5.  Can students solve simple equations and inequalities involving whole numbers?
6.  6.    Can students   identify a simple rule for a sequence pattern problem and find missing elements?

	
	
	

	
	*Activity 16:  Multiplication

GQ 1, 2
	7, 8, 9
	

	
	*Activity 17:  Multiplication Properties

GQ 1, 2
	12, 13
	

	
	*Activity 18:  Multiplication Equations

GQ 1, 2
	12, 13
	

	
	*Activity 19:  Division

GQ1, 2
	7, 8, 9
	

	
	*Activity 20:  What’s the Operation? 

GQ 1, 2
	7
	

	
	*Activity 21:  What Method Would You Use?

GQ 1, 2
	7, 8, 9
	

	
	*Activity 22:  Multiplication and Division Story Chains

GQ 1, 2
	7, 8
	

	
	Activity 23:  Rolling the Number Cube  

GQ 3
	9
	

	
	*Activity 24:  Is an Estimate Ok?

GQ 1, 2
	8, 10
	

	
	Activity 25:  Does is Balance?

GQ 1, 2


	12, 13, 14
	

	
	*Activity 26:  What is the Pattern?  

GQ 6
	33
	

	
	*Activity 27:  Input/ Output Tables

GQ 1, 2
	8, 33
	

	
	Activity 28:  One Grain of Rice 

GQ 6
	8, 9, 33
	


Unit 2 Concept 1: Operations with Whole Numbers:  Multiplication and Division
GLEs

*Bolded GLEs are assessed in this unit. 

1
Differentiate between the terms factor and multiple, and prime and composite (N-1-M) (Analysis)
7 Select, sequence, and use appropriate operations to solve multi-step word problems with whole numbers (N-5-M) (N-4-M) (Synthesis)
8 Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Synthesis)

9 Use mental math and estimation strategies to predict the results of computations (i.e., whole numbers, addition and subtraction of fractions) and to test the reasonableness of solutions (N-6-M) (N-2-M)(Synthesis)
	Guiding Questions:

· Determine the steps and operations to use to solve a problem

· Work proficiently with whole numbers, their operations, and their representations
Key Concepts:
· Recognize which operation(s) to use to solve a given problem

· Understand product, quotient  in word problems
· Find a missing element in a numerical pattern
· Analyze, continue, and enumerate terms in numerical patterns

	Vocabulary:

· Operations

· Multiplication/Division

· Factor/Product

· Quotient

· Sum/Difference

· Algorithm

· Whole number

· Dividend

· Divisor

· Remainder

	Assessment Ideas:

· See end of Unit 2
Activity-Specific Assessments:

· Activities 19, 21, 26

	Resources:

· Manipulatives- (ex. beans, counters, 

       connecting cubes, base 10 blocks)

· Calculator

· Harcourt Math Series

· Multiplication Whole #’s:  7.2, 7.3

· Dividing Whole #’s:  9.2, 9.3, 10.3, 10.4, 10.5




Vocabulary Strategies/Activities

Word Problems

· Discuss vocabulary terms that are essential to understanding and solving of word problems. (Product, multiple, factor, divisor, dividend, total, all together, more than, quotient, etc.)

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Division Word Web:  page 13 (top activity)

· Multiplication and Division Venn Diagram:  page 16

Reading Strategies/Activities

 Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Instructional Activities
Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 16:  Multiplication (LCC Unit 2 Activity 6)
(GLEs: 7, 8, 9) 

Materials List:  place value materials, Grid Paper BLM, pencils, paper

For more review of the meanings and properties of multiplication, go to www.nctm.org, click on Lessons and Resources, Illuminations, Lessons, Grades 3–5, Num, then type in multiplication facts. The lesson, All About Multiplication, focuses on the meanings of multiplication and the lesson, It’s in The Cards, focuses on the properties of multiplication.  

The lesson, Multiplying Meanings, found at the same website gives an overview of the different meanings of multiplication. For multiplying by one- and two-digit numbers, put students in groups of 4 and provide a set of place value blocks and two copies of the Grid Paper BLM. Give the following problem: There are five 5th grade classes in the school. Each class has 23 students. How many students are in the 5th grade? 

Write the problem 
[image: image1.wmf]523
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on the board and ask students to find the product using any of the materials they want. Ask them to use words or drawings to record how they found the product. Some may show 5 groups of 23 blocks, some may draw a 
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rectangle, and some may use the distributive property. Discussion is critical. 

Give other problems to multiply, discussing the strategies students used. Expand this to include multiplying by two-digit numbers. In order to use the place value blocks, keep the numbers in the teens or twenties. Have students connect the partial products to the blocks or drawings on grid paper. You can also connect the partial products to the standard algorithm. For example:


26
26


(14
(14


24
104


80
260


60
364


200


364    
Emphasize that the traditional algorithm is a shortcut for the expanded form. Continue giving students multiplication problems, in context. Have students write the word problems that you will use. At this time, encourage students to write some problems that have more than one step, involving addition, subtraction, or multiplication.

Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Provide students with real life examples similar to the following.  Have them use multiplication to solve.  Students should be required to defend their answer.

The salesman tells you that the price of the car is $28,000.  You will pay a car note for 60 months.  The note is $400 per month.  Is this a good deal?

*Activity 17:  Multiplication Properties (LCC Unit 2 Activity 3)
(GLE: 8, 9)

Materials List:  Multiplication Properties BLM, pencils

Before beginning the multiplication activities, have students complete a vocabulary self awareness chart (view literacy strategy descriptions). Provide students with the Multiplication Properties BLM. Do not give students definitions or examples at this point. 

	Word
	+
	(
	–
	Example
	Definition

	Commutative Property
	
	
	
	
	

	Associative Property
	
	
	
	
	

	Distributive Property
	
	
	
	
	

	Identity Property
	
	
	
	
	

	Zero Property
	
	
	
	
	


Ask students to rate their understanding of each word with either a “+” (understands well), a “(” (some understanding), or a “–” (don’t know). During, and after completing any multiplication activities, such as activities 4, 6, 10, 11, and 13, students should return to the chart and fill in examples and definitions in their own words. The goal is to have all plus signs at the end of the activities.

*Activity 18:  Multiplication Equations (LCC Unit 2 Activity 15)
(GLEs:  12, 13)

Materials List:  beans, small cups, Equation Mats BLM

Have students work in pairs to create equations using beans, small cups, and the Equation Mats BLM. The cups should represent the variable, or unknown. To model an equation such as 2x = 8, ask students to place two empty cups on one side of the mat and 8 beans on the other side. When solving a multiplication equation, students need to find the value of one x, or one cup. They could put 4 beans in each cup, so 1x or x = 4. Do many examples of multiplication equations. Begin an introduction of 2-step equations by using an equation such as 3x + 1 = 10. Students would subtract 1 bean first, and then divide the 9 remaining beans into groups of 3. The solution to the equation is x = 3.

*Activity 19:  Division (LCC Unit 2 Activity 9)
(GLEs: 7, 8, 9) 

Materials List:  base-ten blocks, Grid Paper BLM, pencils, paper
Before working the following division word problems, model division to students using the Alternative Teaching Strategy outlined on Harcourt Teacher’s Manual page 194B.  (Note to teacher:  Students are required to divide 2 digit divisor by 3 digit dividend.)

Have students work in groups and provide each group with base-ten blocks and grid paper. Tell students that you ran off 500 flyers to advertise the school fair. If each person in the class takes an equal amount, how many flyers will each person get and how many will be left over? Allow students to use any of the materials they want to model the problem. 

Observe how the students approach the problem. Did the students use estimation techniques such as rounding or compatible numbers? Did the students use repeated subtraction? Did they make a rectangular array with the blocks? Did they draw a rectangle on the grid paper? 

Suppose there are 23 students in the class. Ask questions such as these: Can you give each person a set of 100 flyers? (No) Could you give each person a set of 10 flyers? (Yes) How many sets of 10 could you give each person? (2 sets) How many sets of flyers did you give out altogether? (46 sets) How many are left? (40) Can you give each person some individual flyers? (Yes) How many will you give each person? (1) How many did you use? (23) How many are left over? (17) You may want to allow students to write the division problem the second way.
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Continue giving students other division problems. Have students write the word problems that you will use. Encourage students to write some problems that involve multiple steps using any of the four operations.

Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

The “Math Connection” section on Teacher’s Manual page 200B provides a situation which allows students to relate a remainder to a real life situation.  See teacher’s manual for specific directions.

Assessment

Solve the following problem: Suppose 770 students are going on a field trip; 32 students can ride on each bus. Explain how to find how many buses will be needed.

*Activity 20:  What’s the Operation? (LCC Unit 2 Activity 11)
(GLE:  7) 

Materials List:  paper, pencils, Counting on Frank – optional 

Have students work in small groups. Give students different whole number examples using prices of children’s tickets and adult tickets or prices of matinee and evening tickets; and special events using local amusement ticket prices (movie theater, skate park, miniature golf, and skating rink). For example, children’s tickets for the show are $3 and adult tickets are $7. If 20 children’s tickets and 12 adult tickets were sold, how much money was collected? Post the different ticket prices on the board or a chart, and have each group write a multi-step word problem that uses at least two operations for each example. 

Ask student groups to share their problems with other groups. Have groups compare the way they solved the problems. Once problems have been exchanged, student groups should determine the sequence of operations needed to solve the problem without actually solving it.The book, Counting on Frank, provides wonderful practice for multiplication, division, estimation, and measurement.

(Use SR5 and SR6 with Activity 9)

*Activity 21:  Which Method Would You Use? (LCC Unit 2 Activity 12)
(GLEs:  7, 8, 9)
Materials List:  Which Method? BLM, paper, pencils, math learning logs

Give students the Which Method? BLM. Using the numbers in the table below, have students write two problems for each of the following methods: mental math, calculators, paper and pencil. For the first problems for each method, use two numbers. For the second problem, use three numbers. Any operation can be used, but students must use every operation at least once. For example, a student might use mental math to solve the problem 4,381 ( 100.

	4,381
	38
	2,000

	100
	99
	8,296

	200
	635
	62

	19
	1
	4


In their math learning logs, (view literacy strategy descriptions) have students explain their reasoning for one of the mental math problems.


*Activity 22:  Multiplication and Division Story Chains (LCC Unit 2 Activity 10)
(GLEs:  7, 8)

Materials List:  paper, pencils

Use math story chains (view literacy strategy descriptions) to practice any of the four operations with an emphasis on multiplication and division. The first student writes the opening sentence of the problem. 


I have $512 to spend for the class.

The student passes the paper to the student sitting to the right. That student writes the next sentence.


I want to buy 18 video games at $25 each.

The paper is passed again to the right. This student writes the question for the story.


Do I have enough money to buy all 18?

The paper is now passed to the fourth student who must solve the problem and write the answer in a complete sentence.


Answer:  Yes, I have enough money because 20 × 25 is 500, and I have more than $500.

Students in the story chain groups should talk about the accuracy of the answer and the logic of the story problem. If necessary, revisions to the story chain should be made.

Activity 23:  Rolling the Number Cube (LCC Unit 2 Activity 13)
(GLE:  8, 9)
Materials List:  two number cubes per group, paper, pencils, 1 calculator per group

Have students work in small groups with two number cubes and 1 calculator given to each group. Students in each group should take turns acting as the “checker”, using the calculator. For the first activity, ask students to take turns rolling the number cube five times, while group members keep a running total in their heads. Students try to be the first one in the group to say the correct total at the end of each person’s five rolls. 

For the second activity, ask a student to roll two number cubes and write a 2-digit number of his or her choice. Then he or she should roll the number cubes a second time, write a second 2-digit number and all students should mentally add the two numbers. Or, as an adaptation, students could mentally subtract the smaller number from the larger number. 

For the third activity, have a student roll two number cubes, write a 2-digit number, and then roll a single number cube. All students should mentally multiply the 2-digit number by the single digit number.

For the fourth activity, have a student roll two number cubes, write a 2-digit number, and then roll a single number cube. All students should mentally estimate the quotient of the two numbers.

In each activity, the “checker” with the calculator should confirm the answers.

*Activity 24:  Is an Estimate Okay? (LCC Unit 2 Activity 5)
(GLEs:  8, 10)

Materials List:  paper, pencils, Hit the Target BLM, 1 calculator per group

Discuss with students what determines whether an exact answer or an estimate is appropriate for a given situation. Use the following as examples that require either an estimated or exact answer: 

· You are at the store buying 6 DVD’s at $22.98 each. You give the clerk $150.00 and want to make sure your change is correct. Do you need an exact amount or an estimate? (exact)
· You are at the store buying 3 DVD’s at $18.98 each and you want to know if a $50 bill will be enough. Do you need an exact amount or an estimate? (estimate)
Have students give examples of multiplication problems that would require an exact answer or an estimate.

Sometimes when you estimate, you need to know if your estimate is an underestimate (less than the exact answer) or an overestimate (more than the exact answer.) Give examples, such as the following, and ask students to tell if you need an underestimate or an overestimate, or if it doesn’t matter.

· The weight of your suitcase when flying (underestimate)
· The amount of fuel the plane will need to get you to your destination (overestimate)
· The average age of the passengers (doesn’t matter)
Estimation strategies used at this grade level include rounding and compatible numbers. Remind students that compatible numbers are numbers that are easy to compute with mentally, such as 25 × 4. Give an example of a real-world problem, such as this:  A school bought 260 books for $39 each. About how much did they spend on the books? If you round both numbers down, you might use 200 × $30, and get $6,000, an underestimate. If you round both numbers up, you might use 300 × $40, and get $12,000, an overestimate. You could use compatible numbers, such as 250 × $40, and get $10,000. Have students create other problems, estimate the answers, and compare the results for the different types of estimation they used.

Distribute the Hit the Target BLM to students in groups of 4. Each student should choose 3 numbers from Circle A and create a 3-digit number. Next they choose 1 number from Circle B. The object is to get the product closest to the target number. The student with the closest product scores a point. The student with the most points wins the game. If 2 students are the same amount from the target score, they both score a point. Have a calculator available to check the multiplication.   

Activity 25:  Does It Balance? (LCC Unit 2 Activity 14)
(GLEs:  12, 13, 14)

Materials List:  number balances, objects to count, paper, pencils

Introduce students to the concepts involved in solving equations and inequalities. Have the students use the balances or scales and similar objects (marbles, tiles, plastic counters) to create an equation or inequality. Have them write number sentences to show the reading of the balances of scales:  8 > 6, 5 = 5, etc.

Using the balance, show students that multiplying or dividing both sides of the equation or inequality by the same amount (as long as you are multiplying or dividing by a positive number) does not change the relationship. For 5 = 5, if you multiply both sides by 2 (or double the amount), you get 10 = 10. For 8 > 6, if you divide both sides by 2 (or take ½ of each side), the left side of the inequality will still be greater than the right side. The inequality now reads 4 > 3.

Apply the ideas to larger numbers that cannot be done on the scales. If 482 = 482, does the equality change if I divide both sides by 2? (No, 241 = 241) If 45 < 54, does the inequality change if I multiply by 3? (No, 135 < 162)

*Activity 26:  What is the Pattern? (LCC Unit 2 Activity 17) 

(GLE:  33) 

Materials List:  paper, pencils, T-Tables BLM

Distribute the T-Tables BLM to students. Draw a pattern such as this on the board.

.


     Figure 1
    Figure 2      
   Figure 3      
     Figure 4

Ask students to draw the next two figures in the pattern. Ask students to describe the pattern in different ways. Have them enter the numbers into one of the T-Tables. Lead them to see that the number of dots is related to the number of the figure. (2 times the figure number or n = 2f) 

Draw another pattern on the board.



Figure 1
Figure 2
Figure 3

Ask questions similar to the ones asked above. This time the relationship of the number of dots to the figure is the number times itself or the figure number squared, or n = f ( f or n = f2.) Continue drawing other patterns.

Assessment

The teacher will draw the following pattern on the board.





            Figure 1   Figure 2
 Figure 3
   Figure 4

*Activity 27:  Input/Output Tables (LCC Unit 2 Activity 16)

(GLEs:  8, 33)

Materials List:  Input/Output Table BLM, pencils

Give students a copy of the Input/Output Table BLM. Give students a rule, such as “Multiply by 10.” Call out a number to be put in the input column, and ask students to find the output number using the rule. For example, if the input number is 5, the output number is 50. You can review the facts for all operations using input/output tables.

Next, give students 4 or 5 input and output numbers, and have them guess the rule. An example follows:

	Input
	Output

	150
	30

	100
	20

	50
	10

	10
	2


What is my rule? (Divide by 5.) Continue with examples involving all four operations and possibly two operations together. My rule could be double the input number and add 3.

Activity 28:  One Grain of Rice (LCC Unit 2 Activity 18) 

(GLEs:  8, 9, 33) 

Materials List:  One Grain of Rice:  A Mathematical Folktale (optional), calculators, paper, pencils, math learning logs
Read the book, One Grain of Rice:  A Mathematical Folktale, to the students. When you begin reading, have students predict the number of grains of rice on the 30th day. In their math learning logs, (view literacy strategy descriptions) have students explain why they predicted their amount. As you read the book, write the amount of rice for each day as a sequence. 1, 2, 4, 8, 16, … Allow students to change their predictions after day 5, day 10, day 15, and day 20. Each time students change their predictions, they should explain their reasoning in their math learning logs. Ask students to describe any patterns they see. (Each day the amount doubles.) If you do not have the book, just focus on the pattern in the sequence. You can also show this pattern of growth on a calculator. Enter
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.  (On some 4-function calculators enter
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.) Because the numbers get so large so quickly, you can ask questions about place value, estimation, and comparing with large numbers.

Unit 2 Assessment Options
General Assessment Guidelines

· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation.

· Any of the journal entries, or one of the explanations from the specific activities

· Corrections to any of the missed items on the tests

· On any teacher-made written tests, the teacher will include at least one of the following.

· One problem that requires the use of manipulatives or drawings such as:  Using some type of base-ten manipulative or drawing, the students will show why
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· One question that requires the student to explain his/her reasoning such as:  How many hundreds are in the number 1541? 

· One problem involving real-life such as:  Since numbers and mathematics are used all the time during the day, the students will list two times that an exact answer is needed to answer a question, and two times that an estimate is all that is needed.

· Journal entries will include the following:

· The students will explain how they would estimate the answer to the following problem: 
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· Mr. Mistake worked the following problem 
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and got an answer of 2824. The student will explain why his answer is not reasonable, and what mistake he made?

· The students will explain in writing how to mentally find the product of 52 and 7.
Activity-Specific Assessments

· Concept 1 Activity 19, 21, 26
Name/School_________________________________
Unit No.:______________

Grade            ________________________________
Unit Name:________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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Assessment


Which method, mental math, paper and pencil, or a calculator, would you use to solve the problem 8, 296 ( 100? (Hopefully, mental math) Explain your reasoning.
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