Lesson Plan: 3.OA.A.3-4 Use Multiplication and Division with 100 to Solve Word Problems and to Determine the Unknown
(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics/Grade 3
   Domain: 3.0A- Operations and Algebraic Thinking
     Cluster- Represent and solve problems involving multiplication and division
   

	Unit/Cluster:

	Represent and solve problems involving multiplication and division

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Why do I need mathematical operations?
· How is thinking algebraically different from thinking arithmetically?
· How do the properties contribute to algebraic understanding?
· What is meant by equality?
· What do I know from the information shared in the problem?  What do I need to find?
· How do I know which computational method (mental math, estimation, paper and pencil, and calculator) to use?
· How do you solve problems using multiplication or division in real world situations?
· What are some strategies for solving to find the unknowns in equations?
· How do you estimate answers using rounding to the greatest place?
· How can you decide that your calculation is reasonable?
· What are different models of and models for multiplication and division?
· What questions can be answered using multiplication and division?
· What are efficient methods for finding products and quotients?
· How do multiplication and division relate to each other?
· How are parentheses used in numeric expressions?
· What computation tools are best suited to which circumstances?
· How do I record a solution to a multiplication or division problem in an equation?

· A mathematical statement that uses an equal sign to show that two quantities are equivalent is called an equation.
· Equations can be used to model problem situations.
· Operations model relationships between numbers and/or quantities.
· Addition, subtraction, multiplication, and division operate under the same properties of operations in algebra as they do in arithmetic. 
· The relationships among the operations and their properties promote computational fluency.
· Students use mathematical reasoning and number models to manipulate practical applications and to solve problems.
· Through the properties of numbers we understand the relationships of various mathematical functions.
· Flexible methods of computation involve grouping numbers in strategic ways.
· Computation involves decomposing and composing numbers using a variety of approaches.


	Standards Addressed in This Lesson



	3.OA.A.3: Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement quantities, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem.
3.OA.A.4: Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown number that makes the equation true in each of the equations 8 × ? = 48, 5 = 􀃍 ÷ 3, 6 × 6 = ?.
· Refer to Table 2 of the CCSS on page 89 for the various types of multiplication and division situations that students should experience.

It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Use multiplication and division within 100 to solve word problems in a variety of situations.

	Relevance/Connections


	It is critical that students are able to practice with conceptual understanding and models of multiplication and division before experiencing 3.OA.7 which is the fluency Standard for grade 3. The activities in this lesson can be strongly connected to both 3.MD.2 and 3.MD.7 through context of your worded problems.

	Student Outcomes



	Students will: 
·  Solve word problems using drawings and equations involving multiplication and division within 100.
· Write equations to represent word problems involving multiplication and division.
· Identify the value of the unknown in multiplication or division equations.
· Solve multiplication and division problems in which the unknown is in any of the three possible positions.
· Model the solution of multiplication or division word problems using equal groups, arrays, drawings, or equations.
· Identify the errors in another student’s work which yields an incorrect response.
· Become engaged in problem solving that is about thinking and reasoning.
· Collaborate with peers in an environment that encourages student interaction and conversation that will lead to mathematical discourse about multiplication and division.


	Prior Knowledge Needed to Support This Learning



	· Students in Kindergarten through Grade 2 worked on number and place value, as well as addition and subtraction concepts, skills, and problem solving.
· In Grade 2, students work with addition and rectangular arrays up to 5 rows and up to 5 columns to begin laying the foundation for multiplication. 


	Method for determining student readiness for the lesson
	· Distribute Resource Sheet 1: Dot Arrangement to each student.
· Have students work independently, in pairs, or small groups to complete the activity.
· Allow time for students to complete at least one equation and write at least one story problem. (MP1&2) 
· Share out a variety of solutions from students.
· Ask students why there were different solutions even though they all had the same problem.  (MP 3)
· Those who struggle with this activity may need additional experience and support prior to the lesson.




	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Factor Cards
· Distribute Resource Sheets 2A&B: Directions for Factor Cards, a set of the 1 -10 Cards, and a set of Choice Cards to each pair of students. 
· Model the game with the entire class.
· Allow time for students to play the game.
· During that time, move around the room observing the students and taking note of their ability to properly represent their Choice Card.

	Standard 4: Model Mathematics
· Students are required to make a variety of representations based on the Choice Card they draw.

	Motivation



	Discussion:
· Ask students which representation was easiest? Which one was the most difficult? Why?

· Did the Factor Cards drawn to represent the Choice Card chosen make it easier or more difficult to represent?
· Use a student generated story from the factor game and ask students to identify the factors, write an equation, or draw a array or a picture. 

· Ask students to share how they know where to start when solving a word problem. With your class, generate a list of ideas of what to do when presented with a word problem. Allow students to add to the list throughout the school year.

· Explain that today we are going to use our knowledge of where to begin when solving word problems. 

	Standard 1: Make sense of problems and persevere in solving them
· Students are required to make their representations based on the cards chosen, and ask themselves “Does this make sense?”



	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components
· Representation is present in this activity through the use of the highlighters to clarify vocabulary and symbols. 

· Action and Expression is present in this activity through the use of the variety of problem-solving materials students have available to them to solve the problem.

· Engagement is through the use of choice groups, collaboration, and teacher support. Also through the options for self-assessment and reflection when they asked to refine their thinking.

· Display Resource Sheet 3: Task Questions, or go to the following link to download your own copy: http://illustrativemathematics.org/illustrations/365
 
· Read each question aloud to the class. Ask “You will be working with a group of students to solve one of these problems. Which problem would you like to work on, and why?”

· Take a survey to determine which students will work together on the problems. 

· Give each group a copy of their problem. Have them table talk with each other about the problem. Provide highlighters and list some questions to think about, such as: 
· What is your problem about? 
· What don’t you know? 
· What information is not important? 
· Where would you start? 
· What operation will you use to solve the problem?

· Pass out chart paper and markers for students to record solutions to the problem. Make sure there are a variety of other manipulatives available for students to use as needed, e.g., color tiles, snap cubes, graph paper, number lines, hundreds chart, centimeter cubes.  

· Have groups work together to find a solution to their problem. Have them record that solution on their chart paper.

· Distribute sticky-notes. 

· Have groups take a “gallery walk”, or walk around the room, to view the work of other groups. This serves two  purposes:

· They should take note and discuss how the other groups solve their problem so they can possibly refine or clarify their work. 
· Each group should use their sticky notes to leave questions about the work, solutions, or representations they view. 

· Once the groups are back at their chart have them refine and clarify their work based on what questions were left by other groups so they can defend their solution to another group. 

· Pair up groups A/C and B/D to share out and defend solutions. 

· Pull groups together as a whole group and leads a discussion of each problem. The discussion should revolve around the questions: 
· “Was multiplication used or could it be used to solve that problem?” 
· “What equation best represents the problem?” 

· Journal Activity:  To assess students’ understanding of today’s lesson, ask them to create a word problem of their own. Ask them to trade word problems with a friend. Ask each student to record two different ways to solve the problem they received.

NOTES: 
· See Teacher Resource 3: Commentary on Task Questions which includes the ‘Solution 1’ table for detailed explanation of each problem.

	Standard 1: Make sense of problems and persevere in solving them
· Students are required to pursue a solution for each of the problems.
· They will need to make decisions on what strategies they will use.
· They will make sense of the problem by collaborating with other students in their group. 

Standard 2: Reason Abstractly and Quantitatively
· Students are reasoning about the numbers in the problem and the relationship of the numbers to the context of the problem.
· Students are sharing and justifying their mathematical conceptions.
· Students are adjusting their thinking based on their discussions and questioning of others.


Standard 3: Construct Viable Arguments and Critique the Reasoning of Others
· Students explain and justify thinking and solutions.
· Students listen to explanations and justifications and judge or critique the reasonableness of the claim by a group.
· Students making claims explain their thinking which was questioned by other students.
· Critiquing by other students leads to clarification when defending their solution.

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components
· Representation is present in this activity through the use of Resource Sheet 4 which can be modified to meet the needs of all the learners in the classroom.

· Action and Expression is present in this activity through the variety of ways they can respond to the problems, through the use of manipulatives available to them, and through the differentiated problems. 

· Engagement is through the use of collaborative partnerships, class discussion, and through defense of their solutions.

· Allow time for students to share their solutions to the problems from yesterday’s Journal Activity at their tables. 
· Provide time for a few students to share their solutions with the class.
· Share the following problem with the class:

Matthew earns 3 stickers a day for doing his chores. He will earn a reward once he earns 24 stickers. If Matthew earns 3 stickers every day, how many days will it take for him to earn all 24 stickers?

· During a Think Aloud, the teacher may share his or her thinking about where to begin when solving this problem. For example, the teacher might say, 
· What do I already know about this problem? 
· What am I trying to find? 
· What operation could I use to help me find the solution? 
· How would I write it as an equation? 
· Does this make sense?
· Allow time for students to solve this problem using multiplication or division and record an equation to represent the solution. Distribute manipulatives, if needed. 
· As students share their solutions, record their equations on chart paper or an interactive whiteboard for the class to see. 
· Once everyone has had an opportunity to share their solutions, ask if there are any other equations we could use to solve this problem. Some possible solutions include:
· 3 x ? = 24
· 24 = 3 x ?
· ? x 3 = 24
· 24 = ? x 3
· 24 ÷ 3 = ?
· ? = 24 ÷ 3
· 24 ÷ ? = 3
· 3 = 24 ÷ ?
· With students, discuss the meaning of the “?” or symbol used in the equation. Ask “What don’t we know?” (We don’t know the number of days (or groups). We know how many stickers are earned each day (or group) and the total number of stickers Matthew wants earn.
· Introduce that today we will be working on three related problems where the unknown information or “?” is different in each. 
· Have the problems below on separate sheets/cards or make copies of Resource Page 4A: Equal Groups Problems and pass out to partners. NOTE: Teacher should differentiate according to class need. 1st problem is easiest and 3rd is most difficult. Make sure you have multiple sets of each problem. 
[image: ]
· http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf table 2 is on page 89 of the document.
· See Resource Sheet 4B Array/Area Problems and & Resource Sheet 4C Compare Problems for additional problems of varying difficulty.
· See Teacher Resource Sheets 4A-D for the Table 2 problems as well as additional examples of other problems that can be used with students.
· Each pair works together to come up with a solution and an equation that uses multiplication or division. Make sure to have appropriate tools and manipulatives (graph papers, color tiles, number lines, and strip diagrams) available for students to use.
· Have all students who worked on problem 1 get together. Have all students that worked on problem 2 get together. Have all students who worked on problem 3 get together. 
· In their groups have students discuss their solutions and equations. Students should be able to defend their thinking if disagreements occur within their group about the equation. Have each group decide on the best equation for their problem. There should be a “?” in the spot of the unknown information.
· The teacher should facilitate a whole group discussion about the three problems. Have one student from each group briefly explain the equation they came up with and why they feel that the equation represents the context of the problem.
· The teacher can guide discussion by asking questions like:
· “What didn’t you know?” 
· “How did you represent that in your equation?”
· “What does the number ___ represent in the equation?”
· Have the class agree or disagree on whether the equation presented matches the problem context.

NOTE: For other multiplication situations, see Lesson Seeds 

Intervention Activity: If students are struggling with basic multiplication facts, allow time for them to play the game Rio, which focuses on one multiplication table at a time (adapted from the November 2003 issue of Teaching Children Mathematics). 
· Distribute Resource Sheets 5A-C and have students assist you as you model how to play.
· This game is best played with three players. It allows for practice with one table at a time. The example below is for the table, or ‘target number’ 4. 
· Example:  For the table of 4’s, write the ten products on the tiles (4, 8, 12, 16, 20, 24, 28, 32, 36, and 40).  
· If a 5 comes up, the player multiples 5 x the ‘target number’ 4 on the tile marked “20” (for 5 x 4). 
· You may use a ten-sided number cube instead of a spinner. 
· Once students have played the game several times in class, it can be placed in a center. Create different tiles for practice with different tables, or ‘target numbers.’



	Standard 4: Model with Mathematics
· Students represent their problems with mathematics.
· Students solve and interpret their results within the context of the problem.
· Students use symbols and tools to make sense of the problem.

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components
· Representation is present in this activity through the use of different visual representations and clarifying vocabulary and symbols through teacher questioning.

· Action and Expression is present in this activity through the use of the visual model (strip diagram/bar model/student sample) and through the teacher’s guidance of effective problem solving steps.

· Engagement is present in this activity through the use of cooperative learning, peer-tutoring, whole-class discussion, and varying the range of difficulty of the questions.

· Write on an interactive whiteboard, chalkboard, or overhead the following:
· 3 x 6 = ?       3 x ? = 18     ? x 6 = 18

· 3 x 6 = 18     18 = 3 x ?     18 = ? x 6

· 18 = 3 x 6     18 = 6 x ?     18 = ? x 3

· 18 = 6 x 3 

· Ask students “What do you notice about all of the problems displayed?” 
· Elicit responses from students to this question.
· Next ask “What is the relationship between the equations?”
· Elicit responses from students.
· Then ask “What is the relationship between the numbers?”
· Elicit responses from students

· Display Resource Page 6: Rubber Band Problem - A Student’s Solution. This resource is a “student sample” page where work has already been done to show how they solved the problem. With the class walk through the student sample and try to make sense of what the student was thinking. Also focus on the representation used (strip diagram/bar model) as a way to solve compare situations.
· Use Resource Page 7: More Rubber Band Problems in either small groups, partners, or individually. Students should solve all three of the problems. This grouping will be left up to the teacher discretion depending ability and comfort level of the class.
· Encourage students to use the strip diagram/bar model to help them solve each problem. Refer them to whole group example.
· Allow time for students to complete all three problems. Remind students to take time before they begin solving to read and make sense of the problem.  Provide support to students as needed.
· Monitor students for use of the strip diagram, labels, or use of unknown in their work. Listen/look for any indication of student understanding of the relationship between the three problems. 
· Bring the class back together to discuss the Rubber Band Equations. Revisit the questions from the beginning of the activity: 
· Teacher should ask students “What do you notice about all of the problems displayed?” 
· Elicit responses from students to this question.
· Next ask “What is the relationship between the equations?”
· Elicit responses from students.
· Then ask “What is the relationship between the numbers?”
· Elicit responses from students

	Practice 7:
· Students learn to recognize structure of mathematics so they can then apply it to solving problems.
· Students learn that structures help them know what to expect in mathematics.
· Students learn that understanding the structure can help them solve the problem even if the context changes.

	Closure
	Option 1:
Resource Sheet 8: Math Journal Entries
· Provide students with the following questions and have them respond to one of them:
1. How do you solve for an unknown in a multiplication equation?
2. How do the three numbers in a multiplication equation relate to each other?

Option 2:
Resource Sheet 9: Exit Ticket - Doughnut Shop Problem
· Have students complete the exit ticket.

	




	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	Intervention: 
· Play the Game Rio. See Resource Sheet 5A-C.
· Make sure the numbers you are using within your problems are friendly to all students, e.g., 2s and 5s
· Start with using only “unknown products” problems with some students. Problems on Resource Sheet 4: Equal Groups Problems and Resource Sheet 10: Arrays/Area Problems will be the easiest forms for students to use.
· Do not make problems too wordy. Be conscious of the vocabulary you use.
· Act out possible situations if possible.
· Allow the use of various types of manipulatives.


Enrichment
· Stretch students by using all problems types and forms that use rows in the problems. (See table 2 page 89 of CCSSM)
· Measurement and area situations on the table would be more challenging for students.
· Have students who require an additional challenge complete Resource Sheet 1: The Alpaca Extension Problem (see Lesson Seed: Word Problem and Bingo).


	Materials
	· Overhead Projector or document camera
· Chart Paper or Journals
· Resource Sheet 1: Dot Arrangement
· Resource Sheet 2A: Directions Factor Cards (1 per pair of students)
· Resource Sheet 2B:Factor Cards and Choice Cards (1 set per pair cut out)
· Resource Sheet 3: Task Questions (1 for display and 1 problem per student)
· Markers and Highlighters
· Manipulatives: Number line, Color Tiles, Base ten blocks, Snap Cubes, graph paper, strip diagrams
· Sticky notes
· Teacher Resource Sheet 3: Commentary on Task Questions
· Resource Sheet 4A: Equal Groups Problems (1 copy for pairs)
· Resource Sheet 4B: Arrays/Area Problems (1 copy for pairs)
· Resource Sheet 4C: Compare Problems (1 copy for pairs)
· Teacher Resource Sheet A-D Table 2 Problems & Other Problem Examples
· Resource Sheet 5A-C: Rio Game Directions, Tiles, and Spinners
· Resources Sheet 6: Rubber Band Problem – Student Solution
· Resource Sheet 7: More Rubber Band Problems (1 copy per student)
· Resource Sheet 8: Journal Questions
· Resource Sheet 9: Doughnut Shop Exit Ticket (1 copy per student)


	Technology

	· Students should be provided with the option to use virtual manipulatives, if available
· http://mathstory.com/multimediapage/multimediapage.html Songs for learning mathematics


	Resources
(must be available to all stakeholders)

	· http://www.thinkingblocks.com/ThinkingBlocks_MD/TB_MD_Main.html: Step by Step directions on solving word problems 
· http://math.about.com/od/multiplicatio1/ig/Multiplication-Word-Problems/Word-Problems-1---2-Digit.htm pdf worksheet
· http://www.k-5mathteachingresources.com/3rd-grade-number-activities.html sample word problems. Would be great for a center.
· http://www.readtennessee.org/math/teachers/k-3_common_core_math_standards/third_grade/operations_algebraic_thinking/3oa6.aspx  various resources for 3.OA.3 
· http://www.myboe.org/cognoti/content/file/resources/documents/a0/a0155217/a0155217f766683b6cbf98c8861d79ccd4695dcc/downloadedfile_1852134361189578211_NYCDOEG3MathCookieDough_Final.pdf  Task
· http://www.hmheducation.com/on-core-mathematics/pdf/MATH_OC_SE_G3.pdf Problem Solving
·  http://ethemes.missouri.edu/themes/90  collection of websites for standard 3.OA.3  
· http://illustrativemathematics.org/illustrations/365 Task from Illustrative Mathematics.
· http://www.mathedleadership.org/ccss/itp/index.html
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Resource Sheet 1       Dot Arrangement 
Name: __________________________________________			
Directions:
1. Look at the dot arrangement.
2. Write equations to represent the dot arrangement below.
3. Write story problems that represent the dot arrangement.





Equation(s):
____________________________________________________________________
		
____________________________________________________________________

____________________________________________________________________

Story Problems:
____________________________________________________________________
		
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________________
Resource Sheet 2A          Factor Cards
Materials:
• Factor Cards (Numerals 1 to 10)
• Choice Cards (Tell a Story, Write an Equation, Draw an Array, Draw a Picture) 


Set-Up: Shuffle the factor cards and place face down. Shuffle the Choice Cards and place them face down in another pile.

Activity:
The first student takes 2 factor cards from the deck and 1 choice card from the other deck.  The student must then use the 2 factors and the choice card to write a story, write an equation, or draw a picture/array to show the 2 factors and the product.
When completed, return the cards to decks and shuffle the cards.  Select 2 new factor cards and 1 new choice card to complete the activity again. 
Students continue working while the teacher monitors students’ responses.
Allow students time to try multiple factor pairs and different choice cards.

Discussion:
The teacher facilitates a discussion about the activity using the following questions.
· Which representation was easiest for you? Why?
· Which representation one was the most difficult? Why?
· Did the factor cards you drew affect the difficulty level of some of the choice cards?
· Use a student generated story from the factor game and ask them to identify the factors, write an equation, or draw an array or a picture? 




Resource Sheet 2B                           Factor Cards

	1
	2
	3
	4

	5
	6
	7
	8

	9
	10
	
	

	
Choice Cards


	Tell a Story
	Write an Equation
	Draw an Array
	[bookmark: _GoBack]Draw a Picture




Resource Sheet 3             Task Questions
(These tasks were taken from the Illustrative Math site at http://illustrtivemathematicsorg/illustrations/365.)
Alignment 1: 3.OA.A.3: Analyzing Word Problems Involving Multiplication
Many problems can be solved in different ways. Decide if the following word problems can be solved using multiplication. Explain your thinking.

	
Liam is cooking potatoes. The recipe says you need 5 minutes for each pound you are cooking. How many minutes will it take for Liam to cook 12 pounds of potatoes?


	
Mel is designing cards. She has 4 different colors of paper and 7 different pictures she can glue on the paper. How many different cards can she make with one color of paper and one picture?


	
Nina can practice a song 6 times in an hour. If she wants to practice the song 30 times before the recital, how many hours does she need to practice?


	
Owen is building a rectangular tile patio that is 4 tiles wide and 6 tiles long. How many tiles does he need?




Teacher Resource Sheet 3     Commentary on Task Questions*

Research indicates that students often do not make sense of word problems. Instead, to come up with an answer, they just apply the most recent algorithm taught, choose operations based on the types of numbers involved, or apply other approaches that do not require sense-making. In this task, the students are not asked to find an answer, but are asked to analyze the problems and explain their thinking. In the process they are faced with varying ways of thinking about multiplication.
Solution: 1
a. While you can solve this by repeated addition (5+5+5+…), this problem can also be solved by multiplication since adding 5 together 12 times is the same as 12 x 5.

b. This can be solved by multiplication, because for each of the four colors, there are seven different pictures from which to choose, so 7 pictures on the first color + seven pictures on the second color + 7 pictures on the third color + 7 pictures on the fourth color gives four groups of seven or 4 x 7.

c. This is a division problem since the number of hours needed can be determined by counting the number of groups of six needed to make 30, or

                                                       30 ÷ 6 = ?  

On the other hand, we can think about this in terms of multiplication by asking what times six equals 30, which we can write symbolically as 

                                                      ? x 6 = 30

d. For this patio task, it is a good idea to draw a picture:

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



We can count the number of tiles one-by-one, or we can see that there are four rows, each with six tiles, so we can think of it as a multiplication problem 4 x 6 = ?








*The commentary was taken from 3.OA Analyzing Word Problems Involving Multiplication which is licensed by Illustrative Mathematics under a Creative Commons Attribution-NonCommerical-ShareAlike 3.0 Unported License


Resources Sheet 4A   Equal Groups Problems from CCSSM page89
	There are 3 bags with 
6 plums in each bag.  How many plums are there in all?
	If 18 plums are shared equally into 3 bags, how many plums will be in each bag?
	If 18 plums are to be packed 6 to a bag, then how many bags are needed?

	There are 3 bags with 
6 plums in each bag.  How many plums are there in all?
	If 18 plums are shared equally into 3 bags, how many plums will be in each bag?
	If 18 plums are to be packed 6 to a bag, then how many bags are needed?

	There are 3 bags with 
6 plums in each bag.  How many plums are there in all?
	If 18 plums are shared equally into 3 bags, how many plums will be in each bag?
	If 18 plums are to be packed 6 to a bag, then how many bags are needed?

	There are 3 bags with 
6 plums in each bag.  How many plums are there in all?
	If 18 plums are shared equally into 3 bags, how many plums will be in each bag?
	If 18 plums are to be packed 6 to a bag, then how many bags are needed?





Resource Sheet 4B      Arrays/Area Problems from CCSSM page89

	There are 3 rows of apples with 6 apples in each row.  How many apples are there?
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?

	There are 3 rows of apples with 6 apples in each row.  How many apples are there?
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?

	There are 3 rows of apples with 6 apples in each row.  How many apples are there?
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?

	There are 3 rows of apples with 6 apples in each row.  How many apples are there?
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?





Resource Sheet 4C         Compare Problems from CCSSM page89

	A blue hat costs $6.  A red hat costs 3 times as much as the blue hat.  How much does the red hat cost?
	A red hat costs $18 and that is 3 times as much as a blue hat costs.  How much does a blue hat cost?
	A red hat costs $18 and a blue hat costs $6.  How many times as much does the red hat cost as the blue hat?

	A blue hat costs $6.  A red hat costs 3 times as much as the blue hat.  How much does the red hat cost?
	A red hat costs $18 and that is 3 times as much as a blue hat costs.  How much does a blue hat cost?
	A red hat costs $18 and a blue hat costs $6.  How many times as much does the red hat cost as the blue hat?

	A blue hat costs $6.  A red hat costs 3 times as much as the blue hat.  How much does the red hat cost?
	A red hat costs $18 and that is 3 times as much as a blue hat costs.  How much does a blue hat cost?
	A red hat costs $18 and a blue hat costs $6.  How many times as much does the red hat cost as the blue hat?

	A blue hat costs $6.  A red hat costs 3 times as much as the blue hat.  How much does the red hat cost?
	A red hat costs $18 and that is 3 times as much as a blue hat costs.  How much does a blue hat cost?
	A red hat costs $18 and a blue hat costs $6.  How many times as much does the red hat cost as the blue hat?




[image: ]Teacher Resource Sheet 4A

Taken from CCSSM page 89. 



















  













Teacher Resource Sheet 4B             


	
	
Unknown Product
	Group Size Unknown
(“How many  in each group?” Division)
	number of Groups Unknown
(“How many  groups?” Division)

	
	4 x 5 = ?
	4 x ? = 20 and 20 ÷ 4 = ?
	? x 5 = 20 and 20 ÷ 5 = ?

	


equal
Groups
	There are 4 boxes with 5 crayons in each box. How many crayons are there in all?

Measurement Example: You need 4 lengths of paper, each 5 inches long. How much paper will you need altogether?
	 If 20 crayons are shared equally into 4 boxes, then how many crayons will be in each box?

Measurement Example: You have 20 inches of paper which will be cut into 4 equal pieces. How long will each piece of paper be?
	If 20 crayons are to be packed 5 to a box, then how many boxes are needed?


Measurement Example: You have 20 inches of paper, which will be cut into pieces that are 5 inches long. How many pieces of paper will you have?

	


arrays,4
area5
	There are 8 rows of pumpkins with 6 pumpkins in each row. How many pumpkins are there?


Area Example: What is the area of a 8cm by 6cm rectangle?
	If 48 pumpkins are arranged in 8 equal rows, how many pumpkins will be in each row?

Area Example: A rectangle has an area of 48 square centimeters. If one side is 8 cm long, how long is the side next to it?
	If 48 pumpkins are arranged into equal rows of 6, how many rows will there be?

Area Example: A rectangle has an area of 48 square centimeters. If one side is 6 cm long, how long is the side next to it?


	




Compare
	A child’s shirt cost $7. An adult’s shirt costs 2 times as much as the child’s shirt. How much does the adult’s shirt cost?

Measurement Example: A piece of elastic is 7 cm long. How long will the elastic be when it is stretched 2 times as long?
	An adult’s shirt costs $14 and that is 2 times as much as a child’s shirt costs. How much does the child’s shirt cost?


Measurement Example: A piece of elastic is stretched to be 14 cm long and that is 2 times as long as it was at first. How long was the elastic at first?
	An adult’s shirt costs $14 and a child’s shirt costs $7. How many times as much does the adult’s shirt cost as the child’s shirt?


Measurement Example: A piece of elastic is 7 cm long at first. Now it is stretched to be 14 cm long. How many times as long is the elastic now as it was at first?

	General
	a x b = ?
	a x ? = p and p ÷ a = ?    
	? x b = p and p ÷ b = ?   



4The language in the array  examples shows  the easiest form of array  problems. A harder form is to use the terms rows  and columns:  The apples  in the grocery window are in 3 rows  and 6 columns.  How  many  apples  are in there?   Both  forms are valuable.
5Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems 
include these especially important measurement situations.

Adapted from CCSS Table 2, page 89.





Teacher Resource Sheet 4C


	
	
Unknown Product
	Group Size Unknown
(“How many  in each group?” Division)
	number of Groups Unknown
(“How many  groups?” Division)

	
	4 × 8 = ?
	4 × ? = 32, and 32 ÷ 4 = ?
	? × 8 = 32, and 32 ÷ 8 = ?

	


equal
Groups
	


There are 4 bags with 8 apples
in each bag. How many apples are there in all?
	


If 32 apples are shared equally
into 4 bags, then how many apples will be in each bag?
	


If 32 apples are to be packed 8
to a bag, then how many bags are needed?

	


arrays,4
area5
	


There are 7 rows of apples
with 4 apples in each row. 
How many apples are there?
	


If 28 apples are arranged into 7
equal rows, how many apples will be in each row?
	


If 28 apples are arranged into
equal rows of 4 apples, how many rows will there be?

	




Compare
	



A small goldfish costs $8. A large goldfish costs 4 times as much as the
Small goldfish. How much does the large goldfish cost?
	



A large goldfish costs $32 and that is
4 times as much as a small goldfish
costs. How much does small goldfish cost?
	



A large goldfish costs $32 and a small goldfish costs $8. How many times
as much does the large goldfish cost as the small goldfish?

	General
	                     a b = ? 
	             a ? = p and p ÷a = ?           
	           ? b = p and p ÷b = ?



4The language in the array  examples shows  the easiest form of array  problems. A harder form is to use the terms rows  and columns:  The apples  in the grocery window are in 3 rows  and 6 columns.  How  many  apples  are in there?   Both  forms are valuable.
5Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems 
include these especially important measurement situations.


Adapted from CCSS Table 2, page 89.





Teacher Resource Sheet 4D


	
	
Unknown Product
	Group Size Unknown
(“How many  in each group?” Division)
	number of Groups Unknown
(“How many  groups?” Division)

	
	5 × 6 = ?
	5 × ? = 30, and 30 ÷ 5 = ?
	? × 6 = 30, and 30 ÷ 6 = ?

	


equal
Groups
	There are 5 cartons with 6 eggs in each carton.  How many eggs are there in all?

To make your costume you need 5 strips of ribbon, each strip is 6 inches long.  How much ribbon will you need altogether?
	 If 30 eggs are put equally into 5 cartons. Then how many eggs will go into each carton?

You have 30 inches of ribbon.  You cut your 30 inches inches of ribbon into 5 equal strips.  How long will each strip be?
	If 30 eggs are packaged 6 eggs per carton, then how many cartons are needed?

You have 3 inches of ribbon.  You cut it into equal strips.  You end up with strips of 6 inches.  How many strips of ribbon did you get?


	


arrays,4
area5
	
There are 7 rows of pumpkins and there are 3 pumpkins in each row.  How many pumpkins are there in the whole patch?

What is the area of the pumpkin 
patch which is 7 feet by 3 feet?
	
If 21 pumpkins were arranged in 7 equal rows, how many pumpkins will be in each row?

A rectangular pumpkin patch has a total area of 21.  One side is 7 feet long, how long is the side next to it?
	
If 21 pumpkins were arranged in equal rows of 3 pumpkins in each.  How many rows of pumpkins are there?

A rectangular pumpkin patch has a total area of 21.  Once side is 3 feet long, how long is the side next to it?

	




Compare
	
A Spiderman trick or treat bucket costs 2 dollars.  The Spiderman costume costs 6 times as much as the bucket.  How much does the costume cost?

Bazooka gum flavor lasts 5 minutes.  How long does  Bubble Yum gum flavor lasts if it lasts 3 times longer?
	
A Spiderman costume costs 12 dollars and that is 6 times as much as the Spiderman trick or treat bucket costs.  How much does the bucket cost?


Bubble Yum gum flavor lasts 15 minutes and that is 3 times as long as Bazooka gum.  How long does Bazooka gum flavor last?
	
A Spiderman costume costs 12 dollars and the Spiderman trick or treat bucket costs 2 dollars.  How many times as much does the costume costs than the bucket?


Bazooka gum flavor lasts 5 minutes.  Bubble Yum gum flavor lasts 15 minutes.  How many times longer does Bubble Yum gum lasts than Bazooka gum flavor?

	General
	a x b = ?
	    a x ? = p and p ÷ a = ?
	? x b = p and p ÷ b = ?



4The language in the array  examples shows  the easiest form of array  problems. A harder form is to use the terms rows  and columns:  The apples  in the grocery window are in 3 rows  and 6 columns.  How  many  apples  are in there?   Both  forms are valuable.
5Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems 
include these especially important measurement situations.



Adapted from CCSS Table 2, page 89.





Resource Sheet 5A                              Rio


Materials:  
Ten tiles or squares made with laminated cardstock or cardboard 
15 transparent chips (5 each of three different colors)
A 1-10 spinner (one for each team of three students) 


Directions: 
1. Each player takes five chips of each color.
2. Scatter the ten tiles in the middle of the table. 
3. Player 1 spins the spinner
4. Multiply that number by your ‘target number’.  
5. Put a chip on the product.
6. If a chip is already on the product, take the chip (increasing the number of chips for that player).
7. Players rotate turns.
8. The first person to play all of his or her chips is the winner.







Adapted from the November 2003 issue of Teaching Children Mathematics. 


Resource Sheet 5B 			Rio Tiles for 4’s Table








	4
	8
	12
	16
	20

	24
	28
	32
	36
	40















Resource Sheet 5C                                       1-10 Spinners



 (
2
3
4
5
6
8
9
7
1
10
2
3
4
5
6
8
9
7
1
10
)     































Resource Sheet 6                 A Student’s Solution
  

[image: ]









Resource Sheet 7  		More Rubber Band Problems
Name:_____________________
Directions: Solve each problem using a strip diagram/ bar model.
		  Make sure to include an equation.	
	A rubber band is 6 cm long.  How long will the rubber band be when it is stretched to be 3 times as long?

	A rubber band is stretched to be 18 cm long and that is 3 times as long as it was at first.  How long was the rubber band at first?

	A rubber band was 6 cm long at first.  Now it is stretched to be 18 cm long.  How many times as long is the rubber band now as it was at first?


Resource Sheet 8                   Math Journal Entries

Choose one of the following questions and record your response in your Math Journal.

	
How do you solve for an unknown in a multiplication equation?


	
How do the three numbers in a multiplication equation relate to each other?





























Resource Sheet 9                                                             Exit Ticket
Doughnut Shop Problem
Name: ______________________________			
Directions:
1. Read the problem
2. Write an equation that represents the problem
3. Solve the equation
4. Write an explanation that tells why your solution is correct

In the doughnut store, a baker places 20 doughnuts on a tray.  He always displays 4 rows of doughnuts.  How many doughnuts are in each row?




____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________
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Common multiplication and division situations.

‘Group Size Unknown
("How many in each group?

Division)

Number of Groups Unknown
(“How many groups?” Division)

COMMON CORE STATE STANDARDS for MATHEMATICS

3x6=?

There are 3 bags with 6 plums.
in each bag. How many plums
are there in all?

Measurement example. You
need 3 lengths of string, each
6 inches long. How much string
will you need altogether?

Equal
Groups

3x?

118 plums are shared equally
into 3 bags, then how many
plums will be in each bag?
Measurement example. You
have 18 inches of string, which
you will cut into 3 equal pieces.
How long will each piece of
string be?

18, and 18 + 3

?x6=18 and18+6 =2

1f18 plums are to be packed 6
t0 a bag, then how many bags
are needed?

Measurement example. You
have 18 inches of string, which
you will cut into pieces that are
& inches long. How many pieces
of string will you have?

There are 3 rows of apples
with 6 apples in each row. How
many apples are there?

Area example. What is the area
of a3 cmby 6 cm rectangle?

Arrays,*
Area®

1f 18 apples are arranged into 3
equal rows, how many apples.
will be in each row?

Area example. A rectangle has
area 18 square centimeters. If
one side is 3 cm long, how long
is a side next to it?

1f 18 apples are arranged into
equal rows of 6 apples, how
many rows will there be?

Area example. A rectangle has
area 18 square centimeters. I
one side s 6 cm long, how long
iis a side next to it?

Ablue hat costs $6. Ared hat
costs 3 times as much as the
blue hat. How much does the
red hat cast?

A red hat costs $18 and that is
3times as much as a blue hat
costs. How much does a blue
hat cost>

A red hat costs §18 and a blue
hat costs $6. How many times
as much does the red hat cost
a5 the hlue hat?.
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Equal
Groups

Arrays,*
Area®

Compare

General

Unknown Product

3x6=?

There are 3 bags with 6 plums.
in each bag. How many plums
are there in all?

Measurement example. You
need 3 lengths of string, each
6 inches long. How much string
will you need altogether?

‘Group Size Unknown
("How many in each group?

Division)
3x?=18,and 18+ 3=

118 plums are shared equally
into 3 bags, then how many
plums will be in each bag?
Measurement example. You
have 18 inches of string, which
you will cut into 3 equal pieces.
How long will each piece of
string be?

Number of Groups Unknown
(“How many groups?” Division)

?x6=18 and18+6 =2

1f18 plums are to be packed 6
t0 a bag, then how many bags
are needed?

Measurement example. You
have 18 inches of string, which
you will cut into pieces that are
& inches long. How many pieces
of string will you have?

There are 3 rows of apples
with 6 apples in each row. How
many apples are there?

Area example. What is the area
of a3 cmby 6 cm rectangle?

1f 18 apples are arranged into 3
equal rows, how many apples.
will be in each row?

Area example. A rectangle has
area 18 square centimeters. If
one side is 3 cm long, how long
is a side next to it?

1f18 apples are arranged into
equal rows of 6 apples, how
many rows will there be?

Area example. A rectangle has
area 18 square centimeters. I
one side s 6 cm long, how long
iis a side next to it?

Ablue hat costs $6. Ared hat
costs 3 times as much as the
blue hat. How much does the
red hat cost?

Measurement example. A
rubber band is 6 cm long. How
long will the rubber band be
when it is stretched to be 3
times as long?

A red hat costs $18 and that is
3times as much as a blue hat
costs. How much does a blue
hat cost?

Measurement example. A
rubber band is stretched to be
18 cm long and that is 3 times.
as long as it was at first. How
long was the rubber band at
first?

A red hat costs §18 and a blue
hat costs $6. How many times
as much does the red hat cost
as the blue hat?

Measurement example. A
rubber band was 6 cm long at
first. Now it is stretched to be
18 cm long. How many times as.
long is the rubber band now as
it was at first?

axb=?

ax?=pandp=a=?

Pxb=pandp=b=?

“The language in the array examples shows the easiest form of array problems. A harder formis to use the terms rows and
columns: The apples i the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are

valuable.

#Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems
include these especially important measurement situations.
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