4th Grade Mathematics – Unit 3

Comprehensive Curriculum Assessment Documentation and
Concept Correlation

Unit 3:  Developing Multiplication and Division - Concepts, Facts, and Models
Time Frame:  Approximately 3 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Multiplication is repeated addition of equal groups and area.

· Division is repeated subtraction of equal groups.
· Mental math, calculators, and paper pencil strategies can be used appropriately for calculations. 
· Multiplication and division can be mastered through 12 x 12 and 144 ÷ 12.
*Graphing should be spiraled throughout curriculum by extending essential activities and Everyday Counts Calendar Math.

	Guiding Questions
	Activities

Essential activities are denoted with an asterisk
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs Bloom’s Level

GLEs

Date and Method of Assessment

Illustrate with manipulatives when a number is divisible by 2, 3, 5, or 10 (Comprehension)
3

Know all basic facts for multiplication and division through 12 x 12 and 144 ÷ 12, and recognize factors of composite numbers less than 50 (Knowledge)
4

Solve multiplication and division number sentences including interpreting remainders (focus:  multiplication)  
(Application)
10
Reflections

	Concept 1: Multiplication and Division

11. Can students model and represent multiplication and division with objects and verbal situations?

12. Can students show mastery of the basic facts for multiplication and division through 12x12 and 144 ÷ 12?

13. Can students solve simple word problems related to the facts?

14. Can students illustrate divisibility patterns for 2, 3, 5, and 10?


	Activity 31: Multiplication Strategies 

GQ 12
	4, 10
	

	
	Activity 32: Multiplication Vocabulary Bingo

GQ  12
	4
	

	
	Activity 33: Talking Calculators

GQ  12
	3, 4
	

	
	*Activity 34: Dividing With Tiles

GQ 11, 14
	3, 4, 10
	

	
	*Activity 35: Array! Array!
GQ 11, 12, 14
	3, 4, 10
	

	
	Activity 36: Collect and Compute 

GQ 12

	4, 10, 14, 19
	

	
	Activity 37: Multiplication Wheels 
GQ 12 
	4, 15
	

	
	*Activity 38: Multiplication Stories 

GQ 11, 12, 13
	4, 10, 14, 19
	

	
	Activity 39: Domino Games 

GQ 12
	4
	

	
	Activity 40: Fence It In!
GQ 11, 12, 14
	4, 14
	

	
	*Activity 41: Multiplication/Division Equation Games 

GQ 12
	4, 10, 15, 19
	

	
	*Activity 42: Multiple Patterns

GQ 12
	4, 42
	


Unit 3: Developing Multiplication and Division-Concepts, Facts, and Models
Concept 1:  Multiplication and Division

GLEs

*Bolded GLEs are documented.

Highlighted area is focus of GLE within this concept.

3
Illustrate with manipulatives when a number is divisible by 2, 3, 5, or 10 (Comprehension)
 4
Know all basic facts for multiplication and division through 12 x 12 and 144 ÷ 12, and recognize factors of composite numbers less than 50 (Knowledge)
10
Solve multiplication and division number sentences including       interpreting remainders (Application)

14
Solve real-life problems, including those in which some information is not given (Application)
15
Write number sentences or formulas containing a variable to represent real-life problems (Synthesis)

19
Solve one-step equations with whole number solutions (Application)
42
Find and describe patterns resulting from operations involving even and     odd numbers (such as even + even = even) (Analysis)
	Guiding Questions
11. Can students model and represent multiplication and division with objects and verbal situations?

12. Can students show mastery of the basic facts for multiplication and division through
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 and 144 ÷ 12?

13. Can students solve simple word problems related to the facts?

14. Can students illustrate divisibility patterns for 2, 3, 5, and 10?
	Assessment Ideas
· Activity-Specific Assessment – Activity 35

· Activity-Specific Assessment – Activity 38
· Teacher-Made Test


	Recommended Vocabulary
 1.  multiple            2.  divisible        3.  pattern            5.   array        6.  strategies

 7.  width                8.  vertical          9. horizontal      10. factor       11. product

12. divisor            13. dividend       14. quotient         15. prime       16. composite
Key Concepts
· Recognize whether a number is divisible by 2, 3, 5, or 10 and recognize factors of composite numbers less than 50

· Use number sentences or formulas containing a variable to represent real-world problems


	Harcourt CorrelationResources:

· Lesson 8.1 Relate multiplication and division. Pages 164A- 165
· Lesson 8.2 Multiply and divide facts 0-5. Pages 166A- 167

· Lesson 8.3 Multiply and divide facts 6-10. Pages 168A- 171

· Lesson 8.4 Write multiplication facts through 12. Pages 172A- 173

· Lesson 12.5 Solve multi-step problems. Pages 262A- 263

· Lesson 16.1 Use divisibility rules for 2,3 5, 9, 10. Pages 336A- 337

· Lesson 16.2 Find factors and multiples using arrays and number lines.  Pages 338A- 341

· Lesson 16.3 Prime numbers. Pages 342A- 345
	Resources:
· Harcourt Math book

· Learning Log Notebook

· Calculators  
· BLM copies

· Index cards                

· Red beans

· Clock

· Construction paper

· Glue/erasable markers
· Tile squares
· Dominoes/Playing Cards/Dice…
· Bulletin board paper

· Popsicle sticks

· Counters/ manipulatives

· Hundred boards
· Chart paper

· Book, One Hundred Hungry Ants by  Elinor J. Pinczes

· Book, Each Orange Has Eight Slices by Paul Giganti, Jr.


Reading Strategies 

Problem Solving/ Reading Strategies Workbook pp. 138-142

Writing Activities
Harcourt Teacher Manuals 70B, 28B

Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understanding of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
Activity 31: Multiplication Strategies (CC Unit 3-4) (GLEs:  4, 10)  

Materials List: chart paper, markers

Students will brainstorm,(view literacy strategy descriptions) to construct strategies that can be used to help with multiplication.  Example:  Multiplying by two’s is the same as doubling a number.  Use the minute hand on the clock to help you multiply by five.  Display the multiplication strategy chart in the room as an easy reference when students are having difficulty.  Students should be able to come up with ideas similar to these:

Multiplication Strategies

x 0---Any number multiplied by 0 is 0.  Example:  435 x 0 = 0

x 1---Any number multiplied by 1 is that number.  Example:  64 x 1 = 64

x 2---Any number multiplied by two just double that number.  

Example: 7 x 2 = (7+7=14)

or    Skip count by 2’s that many times.  

Example:  4 x 2 = (2, 4, 6, 8)

x 3 Any number multiplied by 3 just multiply that number by 2 and add that number to the answer.  Example:  3x7= (2x7=14 so 14+7=21)

x4---To multiply by four, you double the double  

Example:  4 x 6 = (You think 2 x 6 = 12 so4 x 6 = 12 + 12 which is 24 because 4 x 6 is the same as 2 x 6 + 2 x 6)  
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x5---To multiply by five, use the minute hand on the clock.  

Example:    8 x 5 = 40  (The minute hand is on the 8 so it is 40 minutes past the hour.) or   Skip count by 5’s that many times.  

Example:  8x5= (5, 10, 15, 20, 25, 30, 35, 40)

x6--- just multiply any number by 5 and add that number to the answer. 

Example:  6x7= (Think 5x7=35 so 35+7=42)

x7---You only have to learn 7x7=49 and 7x8=56 All other multiplication facts for 7 you already know. (Because of the commutative property)

x8---You only have to learn 8x8=64 All other multiplication facts for 8 you already know. (Because of the commutative property) Use this poem to help you---8x8 Open the door because I know it’s 64.

x9---The digits add up to 9 Example: 6 x 9 = (Think 1 less than 6 is 5.  Write 5 down.  Now think “what number can I add to 5 to get 9”? (4) Write 4 behind the 5.  Answer 6 x 9 =5 4(Because 5 + 4 = 9) 

or 

Hand jive---Place your hands on a flat surface.  Look at the multiplication sentence, example 4x9.  Start with your pinky and count the number that is being multiplied by nine (4).  Fold your fourth finger under.  Count the number of fingers in front of your fourth finger (3); put that number in the tens place.  Count the number of fingers behind your fourth finger (6); that number is in the ones place so 4x9=3 6 

or

Think Backwards---Example:  6x9 = (Think 6 x 10 = 60 so 60 – 6 = 54)

x10---Add a 0 behind the number you are multiplying. Ex.: 6 x 10 = 6 with a 0 behind it. (60) Think of 10 as a dime and count the number of dimes you are multiplying 10 by.  Example: 4 x 10 = 4 dimes

Activity 32: Multiplication Vocabulary Bingo (CC Unit 4-1) (GLE:  4)
Materials List: paper, pencil, index cards, (optional)zip lock bag or envelope for the vocabulary cards 

Have students create multiplication vocabulary card, (view literacy strategy descriptions) for the following terms: factor, product, multiple, array, multiplication, distributive property, property of zero, identity property, composite number, prime number, digit, even, odd.  These vocabulary cards will be used to play Multiplication Vocabulary Bingo as well as to serve as future reference cards to deepen the understanding of multiplication.

Vocabulary card example:

	An arrangement                                      A rectangular

of objects in                                            picture made

rows and columns.                                  To show a  multiplication

                                                                problem.   

                            array

                                                                             6 columns

( “array”ngement)                                                  

   arrangement  that                                 3 rows   
   shows multiplication.                                                                                                 

                                         This is an array for 3 x 6 = 18                          


· Have the students fold a sheet of paper into eighths.  Then have them choose any eight multiplication vocabulary cards and have them write one vocabulary word on each space on their paper to create their own bingo card.   State definitions or examples of a vocabulary word.   The student will cross out the corresponding vocabulary word on their card.  The first person to cross out their entire bingo card wins.

Activity 33: Talking Calculators (CC Unit 3-1) (GLEs:  3, 4)  

Materials List: calculator, pencil, paper

Have students use calculators to find multiples of 2 by pressing +2=.  Have them record the number on the display bar.  Students will continue to hit the = for 20 more times, each time recording the number in the display bar.  Have the students look at the numbers they recorded and make observations.  (Possible answers:  All the numbers are even.  Every number ends in a 2, 4, 6, 8, or 0.  You’re counting by 2’s.) After all observations are made, have students try larger numbers that are even and divide them by 2 on the calculator.  Help them discover that all even numbers are divisible by 2.  Repeat this activity for +5=, +10=, and +3=. (Someone may realize that a number is divisible by three if the sums of their digits are divisible by three.  If not, the teacher will need to show the connection.  Ex. 1,356; 1+3+5+6=15; so since 15 is divisible by 3; 1,356 is also divisible by 3.)

Example:

	Input for +2
	Output (after pressing =)

	1 (1 time of pressing = after +2 was put in)
	         2

	2 (times of pressing =)
	         4

	3
	         6


*Activity 34: Dividing With Tiles (CC Unit 3-2) (GLE:  3, 4, 10)  

Materials List: tiles or Tiles BLM and scissors, Dividing with Tiles BLM, learning log notebook
Students, working in pairs, will use the Dividing with Tiles BLM to begin exploring number patterns of division. Students will sort tiles into groups of twos and record their answers on the table according to the directions on the Dividing with Tiles BLM. Students should begin to recognize a pattern of numbers divisible by two. (Numbers that end in 2, 4, 6, 8, or, 0 are divisible by 2.)  This activity will continue with numbers that are divisible by 5 (numbers that are multiples of five). Have the students sort the tiles into groups of fives. Students should be able to identify a pattern for numbers that are evenly divisible by 5. (Numbers that end in 5 or 0 are divisible by 5)  Students progress to sorting tiles into groups of tens, then threes.  Students should be able to recognize and explain patterns that emerge for numbers that are divisible by 2, 3, 5, and 10. Students should record the patterns that they have discovered in their math learning log (view literacy strategy descriptions).  This information will serve as a reference for future division problems and serve as a key for unlocking many simple division problems.   After the students have recorded their observations in their math logs, discuss the divisibility rules they have discovered.  Check that all number patterns for divisibility have been found.
 (A number is divisible by another number if there is no remainder when you divide.)

· A number is divisible by 2 if it is an even number.  (Even numbers end with 2, 4, 6, 8, or 0.)

· A number is divisible by 5 if it ends in 5 or 0.

· A number is divisible by 10 if it ends in 0. 

· A number is divisible by 3 if the digits of the number add up to a number that is divisible by 3.  
Repeat this activity on another day, and this time include numbers that are evenly divisible by a given number, as well as numbers that will have remainders.  Conduct a class discussion on how you are able to predict whether a division problem will have a remainder.  If they cannot figure this out on their own, have them refer back to their math logs and the divisibility rules.    

*Activity 35: Array! Array! (CC Unit 3-3) (GLEs:  3, 4, 10)
Materials List: red beans, One Hundred Hungry Ants, math learning logs, pencils
If available, read the story One Hundred Hungry Ants by Elinor J. Pinczes. Sing the song, “The Ants Go Marching” substituting “Array” for “Hooray”. Have 12 students act out how the arrangement  (“array”ngement) of the ants changes when they march by 1’s, 2’s, 3’s, and 4’s.  Have the students draw corresponding ant arrays in their math learning logs (view literacy strategy descriptions). Give the students red beans (red ants) to discover arrays for other numbers.  Have them record their arrays and write the corresponding fact families in their math log.  Drawing the arrays and writing the corresponding fact families in their math log will help them better understand the concept of multiplication and the relationship of multiplication to division. Have them discuss numbers that were attempted but were not able to be made into arrays. Help them to discover that these numbers cannot be divided evenly. These numbers will always have a remainder.

Activity 36: Collect and Compute (CC Unit 3-5) (GLEs:  4, 10, 14, 19)  

Materials List: chart paper, markers

Have students collect aluminum cans for recycling.  Set a goal for the allotted collection time period.  Students record the number of cans collected each day and multiply by the amount paid for each (e.g., 7 cans × 7¢).  Have students repeat the calculation for each day of the week.  Create a classroom chart.  Have students calculate how many more cans are needed to reach their goal.

Activity 37: Multiplication Wheels (CC Unit 3-6) (GLEs: 4, 15, 19)  

Materials List: construction paper, scissors, dry erase markers, glue

Create multiplication wheels by drawing and cutting out two circles: a large circle and a medium size circle. You may use a different color of construction paper for each circle.  Draw a small inner circle in the middle of the medium circle.  Write the numbers 1 through 12 along the edge of the medium circle (as if on a clock).  Glue the medium circle on top of the large circle. Laminate the circles. (You could laminate the sheets of construction paper ahead of time.  That way, once the circles are cut, the students can immediately begin using them.) When ready to use, write a number (factor) in the small center circle with an erasable marker.  Students complete their wheels by writing the product of the two factors on the outer segment of the wheel.  Example:  Student puts a 6 in the middle circle.  He thinks 6x9, and writes 54 in the outer circle.                                          

*Activity 38: Multiplication Stories (CC Unit 3-7) (GLEs:  4, 10, 14 19)  

Materials List: Each Orange Has Eight Slices, paper, pencils, crayons (for illustrating books)
Read the story, Each Orange Has Eight Slices by Paul Giganti, Jr., or a similar book.  Discuss the different multiplication stories from the book along with other real-life multiplication stories.  Have students work in groups of four to construct their own multiplication story chain (view literacy strategy descriptions) using the book Each Orange Has Eight Slices as a model. The first person will write the first page, and then pass it on to the next person to add a page.  They will continue taking turns writing a page until the book is complete.  You may want to have each group choose a topic to write about before beginning their story chain to ensure a variety of stories. Have each group share their book with the class and then place them in a center for students to read again and again. The real-world application of multiplication shown in the story chains will help to give relevance to multiplication.


Activity 39: Domino Games (CC Unit 3-8) (GLE:  4)  

Materials List:  dominoes or make dominoes on card stock (a template can be found at this site:  http://www.first-school.ws/theme/printables/dominoes-math.htm), manipulatives (beans, cubes, chips), calculator, pencil, paper

Use dominoes in a variety of games to practice multiplication facts.  The two numbers on the domino tiles are factors.  Students draw a tile and state the product.  The person having the largest product gets a point.  An incorrect answer causes a person to lose their turn.  If the other person can state the correct answer, he steals that point and then takes his regular turn.  Make sure that manipulatives such as cubes, beans, chips are available for students to use to determine the products, if needed.  A calculator should also be made available to check answers when there is a disagreement.
Activity 40: Fence It In! (CC Unit 3-9) (GLE: 14)
Suggestion:  Complete activity on long sheet of bulletin board paper.  Use Popsicle sticks and counters for fence posts and shrubs or BLM.
Draw a diagram of a backyard that measures 28 meters across, have students draw a fence across the lot, placing fence posts every 2 meters. This division problem does not consider the width of the posts. They are simply vertical lines, as in a chain link fence. Ask, “How many fence posts will the students need to draw?” (15 fence posts)  Then, starting with the first post, have them add shrubs in front of the fence, every 4 meters. Ask, How many shrubs will be planted? (8 shrubs)  Work similar problems (i.e. equipment or fence around a playground, desks around the classroom, etc.) in small groups.  For a challenge, this word problem can be extended to include the width of the fence posts, as with wooden posts. 

Example:  A 46-foot lot with 12-inch fence posts placed 2 feet apart (16 fence posts). 

* See Unit 1, Activity 8 for example multiplication and division problems.

*Activity 41: Multiplication/Division Equation Games (CC Unit 3-12) (GLEs: 4, 10, 15, 19)
Materials List: vary according to game chosen

Adapt popular games to solve multiplication/division equations.  

●  Concentration can display cards showing equations (
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) that correspond with cards showing solutions (5, 8).  Students must find the corresponding missing part of the equation rather than the identical pair.  

●  Bingo cards can also have numbers that students may cover if they solve equations read by the caller.  Students can create these games themselves in small groups making sure there is only one possible answer for each equation.  Laminate and place in a center for remediation or just for fun. 

	· 121
	· 40
	· 56

	· 21
	· 65
	· 16

	· 6
	· 64
	· 72


●  Example of Bingo card made by students:

Cards read by caller: n x 11= 10 x =

7 x n =     3 x n =    12 x n =   n x 4 =

6 x n =     n x 8 =      9 x n =
●  Buzz---This game is used to review a specific fact family.  It can be played in a small group or the entire class.  The leader chooses a number between 2 and 9.  The leader says 1, the next player says the 2, and so on.  When they reach a multiple of the number chosen, the player says "buzz" instead of the number.  If a player forgets to say buzz or says it at the wrong time, he or she is out.  Play continues until the group reaches the last multiple of the number times 9.  Example: The leader chooses “3.”  The first person begins, “1” the next person says, “2” the next person says, “Buzz” (because 3 is a multiple of 3).  The game continues with each person taking a turn until someone misses saying “Buzz.” (1, 2, Buzz, 4, 5, Buzz, 7, 8, Buzz, etc.)




●  Around the World---Large group flash cards are great for "Around the World." Students sit in a circle and choose a starting person. This student stands behind the next student in the circle. The teacher holds up a flash card. The first student to say the answer stands behind the next person in the circle. If a sitting student says the answer first, the standing student sits down in the winner’s chair. This process continues until at least one student makes it completely around the circle.

Students need a great deal of practice to become proficient with multiplication and division.  Try these Internet sites for more game ideas:

http://www.multiplication.com/classroom_games.htm  (Many of these games can be adapted for division.) and/or  http://www.edhelper.com/division.htm
*Activity 42: Multiple Patterns: (CC Unit 3-13) (GLEs:  4, 42)  

Materials List: hundred boards, crayons, Multiple Patterns BLM

The students, using a hundred board, will circle the multiples of 2 in red.  Next on the same hundred board, they will draw a blue square around the multiples of 3.  Last they will draw a green triangle around the multiples of 4.  They will make a list of all the common multiples of  2 and 3; 2 and 4; 3 and 4; and 2, 3, and 4. Have them look for the patterns that are formed when you multiply even numbers times even numbers, even numbers times odd numbers, and odd numbers times odd numbers. At a later date, the same thing can be done to find multiples of other numbers.

PLATO Instructional Resources
	GLE
	Topic
	
	Level
	Module
	Activity

	3
	illustrate divisibility
	 
	 
	not found
	

	4
	multiplication
	Prerequisite
	C
	Number Operations: Multiplication 
	all

	
	
	On level
	D-E
	
	all

	
	
	Enrichment
	F-I
	
	choose

	
	division
	Prerequisite
	 
	Number Operations: Division
	 

	
	
	On level
	D-E
	
	divide 1-9

	
	
	Enrichment
	F-I
	
	choose

	10
	mult and div number sentences
	 
	 
	see GLE 4
	 

	13
	prob solving strategies
	On Level
	D-E
	Number Operation Multiplication
	estimating products

	
	
	Enrichment
	F-I
	
	estimating products

	
	
	Enrichment
	G-I
	Number Operation Division
	estimate quotients

	14
	solve real life problems
	 
	 
	not found
	 

	15
	number sent with variables
	 
	 
	not found
	 

	19
	solve one step equations
	 
	 
	see GLE 4
	 

	42
	patterns involving even/odd comb
	 
	 
	not found
	 


General Assessments
· Maintain portfolios containing student work.

· Record anecdotal notes on students as they complete tasks.

· Give prompts such as the ones that follow, and students will record their thoughts in their personal math journals.

· Ask students to demonstrate comprehension of multiplication and division concepts in real-world problems such as equal division of materials (candy, pencils, money, etc.) among participants.  

· Include topics such as budgeted shopping trips, dissemination of monies earned through a fundraiser, or calculating how many cars are needed for a class field trip.  

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.).

Activity-Specific Assessment


(optional)


Activity 35: The students will demonstrate the relationship between multiplication and  division by writing the fact families from 1–12.      


Example:	3 x 8=24


		8 x 3=24


		24 ÷ 8=3


		24 ÷ 3=8


	            	


			








54             36





xxxxxx


xxxxxx


xxxxxx











Activity-Specific Assessment


(optional)


Activity 38: The students will create multiplication picture books for younger students (If two wagons each have three puppies in them, how many puppies are there in all?) or real-world word problem books for their peers (The student bought four pencils at 25¢ each and three folders at 50¢ each at the school store.  He gave the cashier $5.00.  How much change did he get back?).
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