

4th Grade Mathematics – Unit 5


Comprehensive Curriculum Assessment Documentation and
Concept Correlation

Unit 5: Dividing by 1-Digit Divisors and Division Through Algebra
Time Frame: Approximately 4 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· The concept of division can be used to divide 2- and 3-digit numbers by a 1-digit numbers using a variety of methods.
· Number sentences or formulas can be used to solve equations and story problems.
*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
	Documented GLEs

Documentation

GLEs Bloom’s Levels

GLEs

Date and Method of Assessment

Solve multiplication and division number sentences including interpreting remainders (Analysis) Focus:  Division
10

Multiply 3-digit by 1-digit numbers, 2-digit by 2-digit numbers, and divide 3-digit numbers by 1-digit numbers, with and without remainders (Application)

(focus:  Divide numbers by 1-digit numbers, with and without remainders) However, this GLE must be assessed in its entirety (multiplication and division problems).
11

Write number sentences or formulas containing a variable to represent real-life problems (Application)
15

Write a related story problem for a given algebraic sentence (Synthesis)
16

Identify and create true/false and open/closed number sentences (Synthesis)
18

Solve one-step equations with whole number solutions (Application)
19

  Reflections:

	Concept 1: Division of Large Numbers

20. Can students model division of 2-digit and 3-digit numbers by 1-digit number with and without a remainder?

21.  Can students use division to solve problems that can be

represented by division of

2-digit and 3-digit numbers by

1-digit number with and without a remainder?


	*Activity 54: Understanding Division 

GQ 21
	10, 11
	

	
	*Activity 55: Division Notations 

GQ 21
	10, 11, 13, 15, 19
	

	
	*Activity 56: A Remainder of One 

GQ 20
	10, 11
	

	
	*Activity 57: Meaningful Remainders 

GQ 21

	10, 13, 19
	

	
	*Activity 58: Division as Repeated Subtraction 

GQ 21
	10, 11
	

	
	Activity 59:  

Division Games 

GQ 21
	10, 11, 13, 16, 19
	

	
	Activity 60:  

Professor 

Know-It-All 
GQ 21
	4, 10, 13, 19
	

	Concept 2: Division Through Algebra

22. Can students write number 

sentences or formulas to 

represent real life problems?

23. Can students write a related 

story problem for a given 

algebraic sentence?

24. Can students solve one-step 

equations with whole number 

 solutions?
	*Activity 61:  Candy Division

GQ 23
	15, 16, 19
	

	
	*Activity 62: Unwrapping Equations 

GQ 24
	10, 16
	

	
	*Activity 63: Divide and Recycle 

GQ 22, 24
	15, 16, 19
	

	
	*Activity 64:  True or False  

GQ 22, 24
	4, 18
	


Unit 5: Dividing by 1-Digit Divisors and Division Through Algebra
Concept 1:  Division of Large Numbers

GLEs

*Bolded GLEs are documented.

Highlighted area is focus of GLE within this concept.

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 (Analysis) (focus:  Division)
11 
Multiply 3-digit by 1-digit numbers, 2-digit by 2-digit numbers, and divide 3-digit numbers by 1-digit numbers, with and without remainders (Application)

            (focus:  Divide numbers by 1-digit numbers, with and without remainders) However, this GLE must be assessed in its entirety (multiplication and division problems).
13       Determine when and how to estimate and when and how to use mental     
            math, calculators, or paper/pencil strategies to solve multiplication and  

            division problems (Application)
15        Write number sentences or formulas containing a variable to represent real-life problems (Application)
16 
Write a related story problem for a given algebraic sentence (Synthesis)
19 
Solve one-step equations with whole number solutions (Application)
	Guiding Questions
20.  Can students model division of 2-digit and 3-digit  

       numbers by a 1-digit number with and without a  

       remainder?
21.  Can students use division to solve problems that can be   
       represented by division of 2-digit and 3-digit numbers by a 
       1-digit number, with and without a remainder?
	Assessment Ideas
· Activity-Specific Assessment – Activity 57
· Activity-Specific Assessment-Activity 58

· Teacher-Made Test


	Recommended Vocabulary
1.  Factor         2.  Product         3.  Equation        4.  Dividend         5.  Divisor         6.Remainder
Key Concepts

· Demonstrate a conceptual understanding of the meaning of the basic arithmetic operations and their relationships to each other

· Apply a knowledge of basic math facts and arithmetic operations to real-life situations (dividing a 2-digit number by a 1-digit number with and without remainders)

	Harcourt Correlation Resources
· Lesson 13.1  Dividing With Remainders.  Pages 278A-279

· Lesson 13.3 Division Procedures.  Pages A282-285

· Lesson 14.2 Place the First Digit. Pages A298-299

· Lesson 14.3  Divide 3 digit numbers by 1 digit numbers.  Pages 300A-301

· Lesson 14.4  Divide when a zero is in the dividend or in the quotient.  Pages 302A-305

· Lesson 14.5   Choose mental math, paper and pencil, or a calculator to divide greater numbers by a 1 digit number.  Pages 306A-307

· 14.6  Problem Solving Skill:  Interpret the Remainder.  Pages A308-309
	Resources
· Harcourt text

· Learning log notebook

· Manipulatives (choice)

· Book,  A Remainder of One by Elinor Penczes and  Divide and Ride by Stuart Murphy
· Newspapers or magazines
· Calculator
· Number cards


Reading Strategies 

HTM  226B

Writing Activities
HTM 222B, 240B, 256B, 306B

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 54: Understanding Division (CC Unit 5 Activity 1) (GLEs 10, 11)

Materials List: paper, pencil   
Have students maintain a vocabulary self-awareness chart (view literacy strategy descriptions) for division.  Provide this list of words to the students and have them complete a self-assessment of their knowledge of the words using a chart like the one below.  Do not give students definitions or examples at this stage.  Ask students to rate their understanding of each word with either a “+” (understands well), a “√” (limited understanding) or a “-“(don’t know).  Over the course of this unit, students should be told to return to the chart and add new information to it.  The goal is to replace all the check marks and minus signs with a plus sign.  Because students continually revisit their vocabulary charts to revise their entries, they have multiple opportunities to practice and extend their understanding of key division terms.
	Word
	+
	√
	_
	Example
	Definition

	division
	
	
	
	
	

	divisor
	
	
	
	
	

	quotient
	
	
	
	
	

	dividend
	
	
	
	
	


	division  algorithm
	
	
	
	
	

	division notations
	
	
	
	
	

	division as sharing
	
	
	
	
	

	division as fractions
	
	
	
	
	

	division as repeated subtraction
	
	
	
	
	


Ask students to describe situations that would involve a division problem such as 48 ÷ 6. One example might be, “When forming six teams from 48 students, how many members would each team have?”  Have the students decide how they might find the answer.  Some students may use repeated subtraction or some may form sets of 6 from 48 dots on a paper.  Some students may use an algebraic equation to solve the problem, 6 x N = 48. Discuss all the methods used. Once students have an understanding of the division process, help them understand the traditional division algorithm.  Explain to the students that the algorithm is simply a way of keeping track of the numbers as you go through the process of dividing.

*Activity 55: Division Notations (CC Unit 5 Activity 2) (GLEs 10, 11, 13, 15, 19)

Materials List: paper, pencil

To develop the students’ understanding of the ways division can be expressed, introduce the variety of notations for division (12÷2, 12/2, 2 x n =12, as well as the notation for long division.) Using simple division problems, have students represent each division problem in a variety of ways and estimate the answers.  For students having difficulties with estimating the answers, have them write the division problem as an algebraic equation and then have them apply their knowledge that division is the opposite of multiplication to help solve the problem. Allow practice writing fact families if needed. 

                                                            Student thinks of

Example:  41 ÷ 6 = N


nearest fact family


      6 x N ≈ 41


6 x 7 = 42






7 x 6 = 42

                                                            42 ÷ 6= 7






42 ÷ 7 = 6

*Activity 56: A Remainder of One (CC Unit 5 Activity 5) (GLEs 10, 11)

Materials List: A Remainder of One, manipulatives (black beans or red beans make great “ants”), dry erase marker, whiteboard
Supply 25 manipulatives for each student and allow students to recreate the corresponding groups of ants from the book, A Remainder of One, by Elinor Penczes, as it is read.  They can predict what will happen and give an estimated answer for the solution before using the manipulatives to prove the results.  As an extension of this book or if the book is unavailable, the students can play the game “Mingle.”  To play “Mingle,” call a given number of children to the front of the room.  Have them walk around until you call a number.  When the number is called, they must stop walking and quickly put themselves in groups of that designated number.  Another student then writes the corresponding division sentence on the board.  Continue the game with the same group of children but call different numbers to form other groups.  Example:  Thirteen children are mingling and the teacher calls 3.  The students stop and make groups of 3.  After all groups are formed, it is noted that 1 is left over (remainder).   Another student writes the corresponding division sentence 13÷3= 4 R 1 on the board.

*Activity 57: Meaningful Remainders (CC Unit 5 Activity 6) (GLEs 10, 13, 19)

Materials List: Divide and Ride, paper, pencil
Read, discuss, and have students act out Divide and Ride by Stuart Murphy to illustrate division with remainders in a real-life situation. Next, provide students with several division word problems that include remainders; however, make sure these remainders have meaning.  For example: A class trip is planned where transportation must be arranged by using parent volunteers and their vehicles.  If only 4 students can ride in a car and there are 30 students in the class, how many cars will they need?  Discuss this situation with the students and help them see that 7 cars will 
be enough and so the remainder of 2 students requires that 8 cars be used. Have students estimate the answer or use mental math before using paper and pencil.  Discuss which is needed---an estimate or an exact answer for each problem.


*Activity 58: Division as Repeated Subtraction (CC Unit 5 Activity 7) (GLEs 10, 11)

Materials List: paper, pencil, newspapers or magazines, calculators
Present a division problem as a repeated subtraction situation such as “Sally has 56 dolls and would like to give her friends 4 dolls each.  How many friends will get 4 dolls?”  This can be solved by repeatedly subtracting 4 from 56 until the remainder is either less than 4 or zero.  Have students use the calculator to work the repeated subtraction and then record each time they subtract by using tally marks.   In this case, you can subtract 4 from 56 fourteen times.  So, Sally can give 14 of her friends 4 dolls each.  Have students work in groups of four and use pictures from the newspaper or magazines to create a story chain (view literacy strategy descriptions) that lends itself to repeated subtraction. 

For example: One group may cut out a bag of candy.  Then together they write a story by each contributing one sentence.  The first one writes---It was Christmas and the class was going to have a party.  The second writes---John brought a bag of candy to share with his class.  The third writes---His teacher said he could give four pieces to each student.  The fourth writes---There were 23 students and 96 pieces of candy in the bag.  Was there enough for everyone? Have them record their story chain in their math learning log (view literacy strategy descriptions) and label this section Division as Repeated Subtraction.  
Activity-Specific Assessment
(optional)

Activity 58: Give the students real-life division problems.  The students will work the division problems in more than one way. (Repeated subtraction, picture, using multiplication to work backwards, etc.)     
Activity 59:  Division Games (GLEs 10, 11, 13, 16, 19)

Imitate the popular TV show 10,000 Pyramid® by displaying a pyramid of quotients. Have students give division clues to help their partners guess each number. Time the activity. The team completing the pyramid without an error wins. (Many familiar TV shows can be adapted to classroom games—Jeopardy®, Who Wants to be a Millionaire? ®, Password®, etc.)  One focal point for such games can also be recognizing the match between verbal descriptions of problems and the problems’ symbolic written formats. For example:  If the quotient partner 1 had to guess was 45, Partner 2 could say, “It’s a multiple of 5. It is greater than 40 but less than 50. Nine is one of the factors.
Activity 60:  Professor Know-It-All (CC Unit 5-11)  (GLEs:  4, 10, 13, 19)

Materials List: number cards, dry erase marker, whiteboard

Play a modified version of professor know-it-all  (view literacy strategy descriptions) Put students in groups of four. Have the group choose one person in their group to be the “professor.”  Each group will be given a number card.  The other members of the group will give clues to their “professor.”  The Professor has three chances to guess the number.  If he cannot guess the number by that time, a professor from another group may try. If they are correct, that team steals the point and then continues with their group’s turn.  For example:  If the quotient, The Professor (group member 1) had to guess, was 45, Group member 2 could say, “It’s a multiple of 5.  Group member 3 could say, “It is greater than 40 but less than 50.”   Group member 4 could say, “Nine is a one of the factors.” Professor know-it-all would write his answer on the board
PLATO Instructional Resources
	GLE
	Topic
	
	Level
	Module
	Activity

	10
	mult and div number sentences
	 
	 
	see GLE 4
	 

	11
	mult. 3 digit by 1 digit, 2 digit by 2 digit 
	On Level
	D
	Number Operations: Multiplication
	all


	
	
	
	E
	
	all up to 3 digit by 1 digit

	
	
	Enrichment
	F-I
	
	choose

	
	divide 3 digit by 1 digit with and without remainders
	On Level
	D-E
	Number Operations: Division
	all

	
	
	Enrichment
	F 
	
	2 digit by 1 digit, 3 digit by 1 digit

	
	
	
	G
	
	up to 5 digit by 1 digit

	
	
	
	H-I
	
	whole numbers


General Assessments: 

· Maintain portfolios containing samples of student work that illustrates the various approaches to solving division problems.

· Record anecdotal notes on students as they complete tasks.

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

· Your class is planning a party.  You want each person to have at least three cookies.  There are 48 cookies in a bag.  There are 24 children in your class.  Will one bag be enough? Why or why not?

· Explain why 12 R2 is not reasonable for 242 ÷ 2.

· Your class is making gingerbread boys to sell.  How many gingerbread boys will you be able to make with 112 raisins for eyes?

Unit 5: Dividing by 1-Digit Divisors and Division Through Algebra
Concept 2:  Division Through Algebra

GLEs

*Bolded GLEs are documented.

Highlighted area is focus of GLE within this concept.

15 
Write number sentences or formulas containing a variable to represent real-life problems (Application)
16 
Write a related story problem for a given algebraic sentence (Synthesis)
18 
Identify and create true/false and open/closed number sentences (Synthesis)
19 
Solve one-step equations with whole number solutions (Application)
	Guiding Questions
22. Can students write number 

      sentences or formulas to   

      represent real life problems?

23. Can students write a related story problem for a given algebraic sentence?

24. Can students solve one-step equations with whole number solutions?


	Assessment Ideas
· Teacher-Made Test



	Recommended Vocabulary
1.  Average            2.  Estimation            3.  Dividend             4.  Divisor           5.  Quotient

6. Remainder         7.   Variable
Key Concepts

· Solve for a variable in a linear single-step equation
· Understand the concept of the unknown, using empty boxes or letters to represent unknown values
· Understand and use symbols (=, ≠, ‹, ›) to express algebraic relationships
· Use number sentences or formulas containing a variable to represent real-world problems
· Given an algebraic sentence, write a related story problem (or choose the corresponding story problem) and explain their thinking

	Harcourt Correlation Resources
· Lesson 9.3  Write and evaluate expressions and equations with variables.  Pages 188A-191

· Lesson 13.2  Model division using base ten blocks.  Pages 280A-281


	Resources
· Harcourt text

· Learning log notebook

· Candy bars that evenly divide (Hershey bar, Tootsie Roll, or paper cutouts)

· TM cards with division sentences 
· Index cards



Reading Strategies 

Problem Solving Reading Strategies Workbook  p. 46 (1-8)

Writing Activities
Problem Solving Reading Strategies Workbook  p. 46 (9)

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 61:  Candy Division (CC Unit 5 Activity 8) (GLEs 15, 16, 19)

Materials List:  candy (real or cutouts), paper, pencil

Use candy bars that are already evenly divided (for example, Hershey bar, Tootsie Roll, etc.) to reinforce division.  Assign a certain number of bars to various groups.  Students create word problems based on the scenario.  Two bars divided into four pieces and shared equally among a group of three, would result in 8 ÷ 3 = 2 r. 2 ( 8 ÷ 3 = N).   Divide a bag of small circle candies such as M&Ms or Skittles among a group of students and the problem might be 50 ÷ 5 = 10 (50 ÷ 5 = N).   A classroom pizza party would be another opportunity to practice dividing with food.  Five pizzas sliced into eighths divided among 20 students, would result in 40 slices ÷ 20 students = 2 slices for each student (40 ÷ 20 = N). When using real food items as manipulatives, ensure that students have washed their hands, or make sure that students do not eat the “manipulatives.” Have some extras (that all the students haven’t touched) to be given as treats, if desired, after the activity is completed.
*Activity 62: Unwrapping Equations (CC Unit 5 Activity 8) (GLE 10, 16)
Materials List: paper, pencil

Given an equation of the form 30 candies ÷ x = 10 candies for each student, students need to ask if 30 is shared among some number of students, and each receives 10, how many students could there have been?  Alternately, one might ask if a given number of students each receives 10 candies in a sharing and there was a total of 30 to begin with, how many students are there?  Getting students to think through the motions of sharing, both forward and backward, provides a basis for later work in algebraic solving of these and related sentences in symbolic form.
*Activity 63: Divide and Recycle (CC Unit 5 Activity 10) (GLEs 15, 16, 19)

Materials List: paper, pencil

Integrate science and social studies with math by computing some recycling problems.  

Example:  

· If paper products are packaged in 25 lb. bags, how many bags are needed for 100 lbs. of paper?  

· If the recycling center gave us 7¢ per pound for white paper, and they gave us $14.49, how many pounds of paper did we take to the center?  

· The workers at the recycling center recycle 80 loads of materials in a 5-day workweek.  On average, how many loads do they recycle in one day?  If they want to recycle 20 loads per day, how many days will it take? Students should be led to write the associated number sentences and relate their operational thought to see how problems, such as 
[image: image1.wmf]805

x

¸=

 or 
[image: image2.wmf]8020

y
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, were solved. 

To make this assignment authentic, contact your local recycling center and get real data to use. 

Extension:

Plan and adopt a project, such as recycling or collecting for the Food Bank.  Each student will be responsible for writing a division problem that applies to the project. Example:

· How many people will be assigned to each committee?

· How many crates will be needed to haul 50 lbs. of food?

· What was the average amount collected each day?
*Activity 64:  True or False (CC Unit 5 Activity 12) (GLEs 4, 18)   
Materials List: paper, pencil, teacher-made cards with division sentences, extra index cards

In preparation for the True or False game, have the students create a Divisibility Rules word grid (view literacy strategy descriptions).  This activity will help students review the important concepts of the divisibility rules.  It will also serve to reinforce prime and composite numbers. Have students generate three or four digit numbers to use for the word grid.   Through student participation, fill in the word grid by placing “+” in the space of any divisibility rule that applies for that number and determine if that number is prime or composite.

Divisibility Rules Word Grid

	Number
	Divisible by 2
	Divisible by 3
	Divisible by 5
	Divisible by 10
	Prime Number
	Composite Number

	325
	
	
	     +
	
	
	      +

	630
	      +
	    +
	     +
	      +
	
	      +

	503
	
	
	
	
	       +
	


· Next have the students work with a partner.  Give one card from the set of cards with division sentences you created to each group.  Students, working with a partner, read the sentence, then rewrite the sentence using math symbols when possible, state if the number sentence is true or false, and explain their reasoning.  These activities should involve estimations where students have to determine if the estimation is appropriate and give a rationale for why or why not.  

Examples of cards could include:
True/False Examples

· 57 divided by 4 is less than 57 The group writes 57 ÷ 4 < 57 The number sentence is true because when you divide 57 into 4 groups no group can have all 57 in it.

· The remainder when 545 divided by 5 results in 5. The group writes 545 ÷ 5 = N with a remainder of 5 is not true because if you have 5 left you can divide the number one more time. (Or it is not true because 545 is a multiple of 5 so 545 can be evenly divided by 5.  There would be no remainder.)

· 9,578 is divisible by 2.

· 2,467 is divisible by 2.

· 578 divided by 8 is greater than 586 divided by 8.

· 9 divided by 0 is 9.
Open/Closed Examples

· 12  +  6  =  6  +  ⁭

· ⁭  ÷  7  =  7

· ⁭  x  8  =  32

· Terri walked k blocks on Monday and 7 blocks on Tuesday.  She walked  

            12 blocks in all.  Write an addition number sentence that describes this.

When students have completed these cards, they could make up a similar set of cards to exchange with another group and repeat the process.  When the sets are completed, they would be returned to the original group to check.

PLATO Instructional Resources
	GLE
	Topic
	
	Level
	Module
	Activity

	15
	number sent with variables
	 
	 
	not found
	 

	16
	write a story for given algebraic sentence
	 
	 
	not found
	 

	18
	true/false and open/closed number sentences
	On Level
	A-G
	Numeration: Compare
	all through millions

	
	
	Enrichment
	H-I
	
	through millions and + decimals/irrational numbers

	19
	solve one step equations
	 
	 
	see GLE 4
	 


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 57:  Create a thematic bulletin board display that illustrates real-life division with remainder scenarios.  The book, Divide and Ride by Stuart Murphy can serve as a model for ideas.  Have them write ways to solve problems when there is a remainder.
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