5th Grade Math: Unit 1: Whole Number Review - Addition and Subtraction


Comprehensive Curriculum

Assessment Documentation and Concept Correlations
Unit 1:  Whole Number Review: Addition and Subtraction
Time Frame:  4 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Place value patterns repeat in all numbers.

· Proficiency with basic facts aids in estimation and computation with larger and smaller numbers.
· Algebraic representations can be used to solve real world problems.

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

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

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

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

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

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

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

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



	Concept 1:  Operations with Whole Numbers

1. Can students determine the steps and operations to use to solve a problem without assistance?

2. Can students work proficiently with whole numbers, the operations of multiplication and division, and their representations?

	*Activity 1:  Place Value and Comparing

GQ2
	8
	

	
	*Activity 2:  What’s Your Place Value Name? 

GQ 2
	8
	

	
	*Activity 3:  Comparing Whole Numbers

GQ 1, 2
	8
	

	
	Activity 4:  Addition and Subtraction 

GQ 1, 2
	7, 8, 9
	

	
	*Activity 5:  Addition and Subtraction with story chains

GQ 1, 2
	7, 8, 9
	

	
	*Activity 6:  Change the Digit with Addition and Subtraction 

GQ 1, 2
	8
	

	
	Activity 7:  Tell Me about 12 

GQ 2
	1, 8
	

	Concept 2:   Mental Math and Estimation  

3. Can students use mental mathematics and estimation strategies in checking the reasonableness of computations?


	*Activity 8:  Actual Answers and Estimates 

GQ 3
	8, 10
	

	
	Activity 9:  Types of Estimation

GQ 3
	9
	

	
	*Activity 10:  Rounding Whole Numbers

GQ 3
	8, 9, 10
	

	
	*Activity 11:  Compatible Numbers
GQ 3
	8, 9
	

	
	*Activity 12:  Estimation Strategies
GQ 3


	8, 9
	

	
	*Activity 13:  Mental Math:  Compensation, Compatible Numbers, and Breaking Apart Numbers
GQ 3


	9
	

	Concept 3:   
Algebra
5.  Can students solve simple equations and inequalities involving whole numbers?
6. Can students   identify a simple rule for a sequence pattern problem and find missing elements?

	*Activity 14:  Balances/Scales  

GQ  5


	12, 13, 14
	

	
	*Activity 15:  Bean Math  

GQ 5
	12, 13, 14
	


Unit 1 Concept 1: Operations with Whole Numbers: Addition and Subtraction
GLEs

*Bolded GLEs are assessed in this unit. 

1
Differentiate between the terms factor and multiple, and prime and composite (N-1-M) (Analysis)
7 Select, sequence, and use appropriate operations to solve multi-step word problems with whole numbers (N-5-M) (N-4-M) (Synthesis)
8 Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Synthesis)
9 Use mental math and estimation strategies to predict the results of computations (i.e., whole numbers, addition and subtraction of fractions) and to test the reasonableness of solutions (N-6-M) (N-2-M)(Synthesis)
	Guiding Questions:

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

· Understand sum, difference in word problems
	Vocabulary:

· Operations

· Number theory

· Ones, Tens, Hundreds

· Place Value

· Digit

· Addition/Subtraction

· Sum/Difference

· Algorithm

· Whole number

	Assessment Ideas:

· See end of Unit 1

Activity-Specific Assessments:

· Activities 3, 5, 7
	Resources:

· Place Value Chart

· Manipulatives- (ex. beans, counters, 

       connecting cubes, base 10 blocks)

· Name tags

· Calculator

· Harcourt Math Series

· Place Value:  Chapter 1.1, 1.2

· Add/Sub. Whole #’s:  3.4, 




Vocabulary Strategies/Activities

Place Value Chart

· Refer to “Scaffolded Activity” on page 6 in textbook.

Word Problems

· Discuss vocabulary terms that are essential to understanding and solving of addition and subtraction word problems. (Sum, difference, total, all together, more than, etc.)

Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Example:  Place Value - Students will read the article and highlight any number greater than 10,000.  Then, ask the students to write at least three of these numbers in standard 


form, word form, and expanded form.   

Writing Strategies/Activities

Journal Topics

· How many hundreds are in the number 1,541?

Instructional Activities
Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 1:  Place Value and Comparing (LCC Unit 1 Activity 2) 
(GLE:  8)
Materials List: place value manipulatives, Place Value Chart BLM, pencils, Internet access (optional)

Have students work in groups of 4. Give each group a set of place value manipulatives, such as beans and cups, digi-blocks, connecting cubes, base-ten blocks, or other manipulatives and a copy of the Place Value Chart BLM.  For part of the activity, it is easier if students can take the materials apart. Give students a number, such as 134. Using the materials, have each student in the group model the number in a different way and record their models in the place value chart.

	Hundreds
	Tens
	Ones

	1
	3
	4

	
	13
	4

	
	
	134

	1
	
	34


These are all different ways to model 134. The first way is the standard way to model the number. Students need to understand that there is 1 hundred in 134, 13 tens in 134, and 134 ones in 134. There are 3 tens in the tens place and the 3 tens have a value of 30, but there are 13 tens in the number. Have students model a few more numbers. Bring in the idea of expanded notation: 
1 hundred + 3 tens + 4 ones = 
[image: image1.wmf]1(100)3(10)4(1) 

++

= 
[image: image2.wmf]100304

++

. Expand these ideas to larger numbers. 

Draw a place value chart similar to this one on the board and give students a second copy of the Place Value Chart BLM.

	Millions
	Thousands
	Ones

	hundred

Millions
	ten millions
	millions
	hundred

thousands
	ten thousands
	thousands
	hundreds
	tens
	ones

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Write the number 3,248 in the correct columns in the chart. Use a strip of paper to cover the digits 2, 4, and 8, and the words above the digits. Have students read what is uncovered, 3 thousands. Uncover the digit, 2. Have students read this as 32 hundreds. Uncover the digit, 4. Have students read this as 324 tens. Finally, uncover the digit, 8. This is read as 3248 ones. Continue with other numbers. 
Give each group two numbers to model and ask them to compare the numbers. Have students discuss how they decided which number was greater. Also give some pairs of numbers that do not have the same number of digits. After modeling 2-and 3-digit numbers, have students apply their ideas of place value and compare to larger numbers. Use numbers from real-life applications, such as the moon is 233,812 miles from Earth. The Guinness Book of World Records is a great place to find these applications. 
*Activity 2:  What’s Your Place Value Name? (LCC Unit 1 Activity 4)
(GLE:  8) 

Materials List: name tags or index cards, pencils, math learning log

Through SPAWN writing (view literacy strategy descriptions) prompts, such as “What if?” the teacher can create a thought-provoking activity related to the use of numbers. Ask students to write in their math learning logs (view literacy strategy descriptions) this prompt: “What if your name was made up of numbers, not letters? What might be your number name, and why would you choose that number? Do you see any problems with using numbers rather than letters?” After inviting students to share what they wrote and discussing some of the ideas from their writing, 
Have students meet in groups of 4. Give students name tags and have them write a number name for themselves. The name should be a number with 7 digits. Tell students that they can use any of the digits from 0 to 9, but they can use each digit no more than two times. They must use at least one zero. Have students “meet” the other students in their group by correctly saying the number names. Students should then order the number names in their group from smallest to largest. Have students compare their group’s largest number name to the next group’s largest number name, and so on, to find the largest number in the room. Ask questions involving place value and expanded notation about this number name. Begin to introduce rounding, by asking whose number is closest to 5 million (Use SR3, 4, 4A as a follow-up activity.)

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

Provide students with the table below and have them predict the population for the year 2000.  The students will each read their predictions to a partner.  The partner will record the prediction and compare the prediction to the actual population in 2000.  (Actual population in 2000 was approximately 6,000,000,000.)

	WORLD POPULATION

	Year 
	Estimated Population

	1750
	791,058,400

	1800
	978,643,095

	1850
	1,262,500,489

	1900
	1,650,299,545

	1950
	2,521,899,078


*Activity 3:  Comparing Whole Numbers (LCC Unit 1 Activity 3)
(GLE:  8)  

Materials List: place value manipulatives, a deck of cards for each group

Have students work in groups of 4. Give each group two numbers to model using the place value manipulatives, and ask them to compare the numbers. Use measurement units to reinforce measurement and to put the problems in context, such as “Which is the greater distance—456 miles or 495 miles?” Have students discuss how they decided which number was greater. Make sure to give some pairs of numbers that do not have the same number of digits. After modeling 2-and 3-digit numbers, have students apply their ideas of place value and comparing to larger numbers.

For practice on comparing larger numbers, use a deck of cards with the tens and face cards removed. Have each student in a group pick a card. The four students in each group should make a 4-digit number using the cards selected. Ask two groups to stand and compare the numbers that were made. Make sure to sometimes ask for the smaller number. To make larger numbers, have each student choose 2 cards so that the group can make an 8-digit number.


Activity 4:  Addition and Subtraction (LCC Unit 1 Activity 12)
(GLEs:  7, 8, 9) 

Materials List: paper, pencils

Even though the operations of addition and subtraction should have been mastered, you may need to review these concepts. Give problems in context and have students estimate before they actually add or subtract the numbers. Writing the answer in a complete sentence can help students determine if their answers are reasonable. 

For addition, focus on partial sums, emphasizing the place value of the digits. Give an example such as this: The school play ran for two nights. The first night, 368 people attended; the second night, 459 people attended. How many attended in the two nights? Ask students to estimate the answer. Accept estimates between 700 and 900. The following problems are examples of using partial sums.
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or



  368



+459



    17
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  110
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  700
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  827

For subtraction, use a number line and the strategy of counting up. The school is trying to sell 459 tickets to the play. They have sold 368. How many more must they sell to reach their goal? 
[image: image7.wmf]459368
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_____ or 368 + _____ = 459
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368
459
468


– 9  

Make sure that you give subtraction problems involving zeros.

For example:
508


–149

Remind students that there are 50 tens in this number, so 508 could be renamed as 49 tens + 18.


49   18


508


–149

This is also a good problem to use the count up strategy. 

To reinforce the idea that addition and subtraction are inverse operations, show students how to check a subtraction problem by using addition and why it works. Continue giving students addition and subtraction problems, in context, always asking for an estimate first. To reinforce estimation, have students discuss which strategy they used. Have students write the word problems that you will use. Sometimes, give an answer to their written problems and ask students if the answer you stated is reasonable or not. Encourage students to write problems that have more than one step, involving both addition and subtraction. Encourage students to try to do problems mentally before they use paper and pencil. Estimation, mental math, and computation should be fully integrated at this grade level.
Continue giving students addition and subtraction problems, in context, always asking for an estimate first. To reinforce estimation, have students discuss which strategy they used. Have students write the word problems that you will use. Encourage students to write some problems that have more than one step, involving both addition and subtraction.

*Activity 5:  Addition and Subtraction with Story Chains (LCC Unit 1 Activity 13)
(GLEs:  7, 8, 9)
Materials List: paper, pencils

Use math story chains (view literacy strategy descriptions) to practice addition and subtraction. Math story chains involve a small group of students writing a story problem using the math concepts being learned and then solving the problem. 

The first student writes the opening sentence of the problem.


There are 436 students at Washington Elementary.

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


There are 521 students at Lincoln Elementary.

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


How many more students are at Lincoln than at Washington?

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


Answer:  There are 85 more students at Lincoln Elementary.

Tell students that their problems can involve more than one operation and can involve estimation.



*Activity 6:  Change the Digit with Addition and Subtraction (LCC Unit 1 Activity 5)
 (GLE:  8) 

Materials List: calculators (can be 4-function or scientific), overhead calculator (if available)

In 1983, it was estimated that the United States had 37,133,296 trucks and buses on the road. Have students enter this number into their calculators. Give instructions such as these: You are allowed to change only one digit at a time. Change the digit in the hundreds place to a zero. What did you do? (subtracted 200) Change the 7 to a 2. What did you do? (subtracted 5,000,000). Ask one student to read the number each time it is changed. Continue until all the digits have been changed. A way to change this activity is to start with zero and add numbers to each place, giving instructions such as: Start with 0. Place a 5 in the hundreds place. What did you do? (added 500). An overhead calculator would enhance this activity.

Activity 7:  Tell Me about 12 (LCC Unit 1 Activity 1)

(GLEs:  1, 8) 

Materials List: math learning logs, pencils

Have students maintain a math learning log (view literacy strategy descriptions). This is a notebook that students can use to record ideas, questions, reactions, and new understandings. 
Have students write 12 things about the number 12. The ideas can involve operations, number theory, place value, real-life, etc. Some examples are the following: 12 is a 2-digit number, is greater than 10, is the sum of 
[image: image10.wmf]66

+

, is a doubles fact, has 1 ten, equals 1 ten + 2 ones, is a factor of 24, has 6 factors, is a multiple of 2, is a number on a clock, is a dozen, is the number of inches in a foot. This is a good activity to determine what students know about numbers and the vocabulary of mathematics. Repeat this activity throughout the year using numbers such as 0, 25, 100 (especially on the hundredth day of school), 1000, 1 million, ¾, 0.1, and 25%.

Assessment 
For the number 12, write an addition, a subtraction, a multiplication, and a division expression that equals 12 and write two different expressions equal to 12 that involve two operations. (possible answers: 4 + 8;  13 - 1;  3 x 4;  24÷2; 8 + 5 – 1; 4 x 4 -4)
Unit 1 Concept 2:  Mental Math and Estimation
GLEs

*Bolded GLEs are assessed in this unit. 

8
Use the whole number system (e.g., computational fluency, place value, etc.) to solve problems in real-life and other content areas (N-5-M) (Synthesis)
9 Use mental math and estimation strategies to predict the results of computations (i.e., whole numbers, addition and subtraction of fractions) and to test the reasonableness of solutions (N-6-M) (N-2-M) (Synthesis)
10 Determine when an estimate is sufficient and when an exact answer is needed in real-life problems using whole numbers (N-6-M) (N-5-M)(Synthesis)
	Guiding Questions:

· Use mental mathematics and estimation strategies
Key Concepts:
· Estimate the effects of given operations and determine reasonableness of solutions
	Vocabulary:

· Estimation

· Rounding

· Compute

· Tens, Hundreds, Thousands

· Front-end estimation

· Clustering

	Assessment Ideas:

· See end of Unit 1

Activity-Specific Assessments:
· Activities 10, 13
	Resources:

· Number Cubes

· Harcourt Math Series:
· Round Whole Numbers:  3.1

· Estimating Sums/Differences:  3.3

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

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

· Estimation Graphic Organizer page 11
· Approximations page 9
Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Writing Strategies/Activities

Journal Entries

· Students will explain how they would estimate the answer to the following problem:  409-298=______

· Mr. Mistake worked the following problem 76 x 4 and got an answer of 2,824.  The student will explain why his answer is not reasonable, and what mistake he made?

· Students will explain in writing how mentally find the product of 52 and 7.

Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 8:  Actual Answers and Estimates (LCC Unit 1 Activity 7)
(GLEs:  8, 10)

Materials List: newspapers or Internet access, paper, pencils

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

· An estimate is all that is needed when a friend asks you for the temperature or you want to know about how long a bus trip takes. When you talk about estimates, you often use the words about, close to, or approximately.
· An exact number is needed when you want to determine the number of meteorologists that work for a TV station, or you want to find out how many scheduled stops a bus will make. 

Have each student go on the Internet or look in a newspaper for numbers in news stories. There are many websites for newspapers such as www.usatoday.com, www.nytimes, and www.nola.com.  Consider assigning each student a different section of a newspaper, such as the front page, classified, or sports. It might be interesting to see which section has more estimated numbers. Ask students to find three numbers that are exact and three numbers that are estimates and copy the full sentences about the numbers. Have students discuss times that they need to find an exact answer that involves addition and subtraction and times that an estimate will do. For example, I may want to know approximately how much money I spent at the store. I could estimate the cost of each item before I added them.
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Have students bring in an itemized receipt from home with at least 20 items.  Students will categorize items into the following categories:  deli, dairy, fruits and vegetables, canned goods, and nonfood items.  Have students predict where the most money will be spent by looking at the numbers in each category and round to the nearest dollar.  Then have students use a calculator to find actual totals for each category and compare their estimates to the actual total.

Activity 9:  Types of Estimation (LCC Unit 1 Activity 8)
(GLE:  9)
Materials List:  Types of Estimation BLM, pencils

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

	Word
	+
	(
	–
	Example
	Definition

	rounding
	
	
	
	
	

	front-end

estimation
	
	
	
	
	

	compatible

numbers
	
	
	
	
	

	clustering
	
	
	
	
	


Ask students to rate their understanding of each word with either a “+” (understands well), a “(” (some understanding), or a “–” (don’t know). During, and after completing the estimation activities such as Activities 9, 10, and 11, students should return to the chart and fill in examples and definitions in their own words. The goal is to have all plus signs at the end of the activities.

*Activity 10:  Rounding Whole Numbers (LCC Unit 1 Activity 9)
(GLEs:  8, 9, 10) 

Materials List: paper, pencils, Internet access

Although there are other estimation strategies, such as front-end estimation, compatible numbers, and clustering, rounding is an important strategy. Begin rounding by discussing why multiples of 10 are used in rounding. Help students to realize that rounding makes it possible to use numbers that are easy to compute. Emphasize that when you say round to the nearest 10 (or 100, or 1000, etc.), you are asking students to find the closest 10 (or 100, or 1000.) To do this, help them to determine what two tens, (or two hundreds, or two thousands) a number is between. Drawing a number line can help. 

Give students a number such as 289. (If your students are proficient in rounding with smaller numbers, use larger numbers, but ask the same types of questions.)Ask questions such as these: If you are rounding to the nearest hundred, between which two hundreds is 289? (200 and 300) Which hundred is it closer to? (300) If you are rounding to the nearest ten, between which two tens is 289? (28 tens and 29 tens) To which ten is it closer? (29 tens or 290) Discuss the fact that numbers such as 5, 50, 500, etc. are exactly in the middle, so if given a number such as 250, the number should be rounded up to 300. Be sure to include some of the rounding problems that confuse students such as the following problems: Round 25 to the nearest hundred (0), round 98 to the nearest 10 (100), and round 245 to the nearest hundred (200). 

Extend the rounding ideas to larger numbers. Instruct students to explain how they arrived at their answers. Give real-world examples such as: If 200,000 people live in Shreveport, do you think this is an estimate or an exact figure? If I have rounded the population to the nearest hundred-thousand, which of the following could be the actual population? 262,461; 198,364; 209,999; or 252,125. Explain your reasoning. Teachers can find the populations of different cities in the United States at www.citypopulation.de/usa.html, http://factfinder.census.gov/home/saff/main.html?_lang=en, or  www.census.gov/popest/cities
Assessment

  2, 3, 5, 9   

The students will use each digit in the rectangle to write a number that:

· rounded to the nearest thousand is 3000.

· rounded to the nearest hundred is 3900.

· rounded to the nearest ten is 3590.

*Activity 11:  Compatible Numbers (LCC Unit 1 Activity 10)
(GLEs:  8, 9) 

Materials List: Compatible Numbers BLM, pencils

Compatible numbers are numbers that are easy to work with, or “nice numbers.” For example, if asked to estimate 26 + 23, the students could think 25 + 25 or 30 + 20.
Give students a number. Ask them to give you a number that would be compatible to that given number. For example, in addition, what is a number that is compatible to 25? (Possible answers:  0, 5, 10, 25, 100, etc.) All of the numbers are easy to add to 25. In multiplication, what is a number that is compatible to 25? (Possible answers:  0, 4, 100, etc.) All of these numbers can easily be multiplied by 25. Very often, compatible numbers involve sums or products of 10, 100, 1000, etc.
Give addition and subtraction such as the ones on the Compatible Numbers BLM and ask students to solve the problems using compatible numbers. 

*Activity 12:  Estimation Strategies (LCC Unit 1 Activity 11)
(GLEs:  8, 9) 

Materials List: pencils, math learning logs

Four estimation strategies used at this grade level include rounding, front-end estimation, using compatible numbers, and clustering. Give students this problem: Tom’s family drove 129 miles on Monday, 351 miles on Tuesday, and 275 miles on Wednesday. Approximately how many miles did they drive on the 3 days? Ask, “If I say ‘approximately,’ am I looking for an exact answer or an estimate?”
Write 
[image: image11.wmf]129351275

++

on the board. Ask students to estimate the sum and be ready to explain their reasoning. Some may round to the nearest 100; others to the nearest 10. The answers would be 800 and 760, respectively. Some may use compatible numbers, thinking 125 + 275 is 400 and
[image: image12.wmf]400350750
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. Others may use front-end estimation. They would get 
[image: image13.wmf]100300200600
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. Front-end estimation must be adjusted. They may think 
[image: image14.wmf]2975
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is about 100 plus 50 more, so the estimate is actually closer to 750. 

Give an example of a problem that could involve clustering, such as: There are 4 grades at Washington Elementary. There are 202 students in kindergarten, 198 in 1st grade, 217 in 2nd grade, and 189 in 3rd grade. About how many students are in the 4 grades? 

Write 
[image: image15.wmf]202198217189
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 on the board. Ask, if I say “about,” am I looking for an exact answer or an estimate? Write 
[image: image16.wmf]202198217189
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 on the board. The numbers cluster around 200, so 
[image: image17.wmf]2004800
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is a good estimate. 
The teacher may want to give a problem each day involving estimation. In their math learning log, (view literacy strategy descriptions) have students always compare the results from the different types of estimation they used and justify their estimation strategy.

(Use SR 7, 8, and 9 as an extension to this activity.)

*Activity 13:  Mental Math:  Compensation, Compatible Numbers, and Breaking Apart Numbers (LCC Unit 1 Activity 6)
(GLE:  9) 

Materials List: math learning logs, pencils

Give students a problem such as 
[image: image18.wmf]4934
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to compute mentally. Tell them to give an exact answer, not an estimate. Some students may use compensation. They may think: I can add 
[image: image19.wmf]5034
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to get 84, but I added one too many, so 
[image: image20.wmf]84183
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. Or they may think: I can add 
[image: image21.wmf]5033
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 to get 83. I took 1 from the 34 and gave it to the 49. Some students may break apart the numbers to add 
[image: image22.wmf]403070 
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and
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, so
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. Or they may think
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, so
[image: image26.wmf]79483
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. There are probably countless other way that students can find the answers; just make sure they explain their reasoning. Students need to see and hear how others use mental math strategies.

Continue to give other problems involving subtraction, not just addition. Subtraction is often harder to do mentally than addition. Counting up can help students to subtract mentally. For example, for the problem 83 – 65, some students might think: I add 5 to 65 to get to 70. From 70 to 83 is 13, so 5 + 13 = 18. Sometimes, a combination of strategies works best. Write the following player scores on the board. Ask students what math strategies they would use to determine the total scores of the following basketball players:

· Player A scored 
[image: image27.wmf]16+11+14=


· Player B scored 
[image: image28.wmf]12+17+13= 


· Player C scored 
[image: image29.wmf]7+15+13= 


Some students may use compatible numbers and properties to find the scores of each player (16 + 14 + 11 = 30 + 11 = 41; 17 + 13 + 12 = 30 + 12 = 42; 7 + 13 + 15 = 20 + 15 = 35), then use compensation to find the total: 40 + 40 + 35 + 3 = 115 + 3 = 118. Ask students to give examples of when they might use a certain strategy. A critical part of becoming proficient in mental math strategies is to be able to explain your reasoning. Give students the problem, 84 – 35. In their math learning logs (view literacy strategy descriptions), have them explain in words, numbers, or pictures how they would use mental math to find the answer.

 Unit 1 Concept 3: Algebra 

GLEs

*Bolded GLEs are assessed in this unit. 

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

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

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

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

	14
	Find solutions to one-step inequalities and identify positive solutions on a number line (A-2-M) (A-3-M)(Application)

	33
	Fill in missing elements in sequences of designs, number patterns, positioned figures, and quantities of objects (P-1-M)(Analysis)


	Guiding Questions:

· Solve simple equations and inequalities involving whole numbers
· Identify a simple rule for a sequence pattern problem and find missing elements
Key Concepts:
· Match verbal statements to algebraic expressions, equations, and inequalities
· Use number sentences to represent real world problems


	Vocabulary:

· Balance

· Scale

· Equation

· Number sentence

· Equality

· Inequality

· Sequence

· Multiples

· Variable

	Assessment Ideas:

· See end of Unit 1

	Resources:

· Balances/Scales

· Beans

· Cups

· Rulers

· Harcourt Math Series:

· Inequalities:  4.1-4.3
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Crossword Puzzle

· Using at least 5 vocabulary words, have students create a crossword problem.
Reading Strategies/Activities

Newspaper Article

· Students will utilize the newspaper to enhance reading strategies as an ongoing assessment throughout the year. Each key concept will be reinforced through newspaper articles.  Teachers should create their own activities using newspaper article.
Oozing Eyeballs (SR 12 and SR 13)

Writing Strategies/Activities

Journal Entries:

· The teacher will draw a pattern on the board.  The student will continue the pattern, drawing the 5th and 6th figures and describe the pattern in words.  Explain the pattern or rule.

Instructional Activities

 Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 14:  Balances/Scales (LCC Unit 1 Activity 14)
(GLEs:  12, 13, 14) 

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

Depending on the number of balances or scales available, have students work in groups. Introduce students to the concepts involved in solving equations and inequalities. Emphasize that adding or subtracting the same amount to both sides of an equation or inequality does not change the relationship. Using a balance or a scale can help them understand this concept. Have the students use the balances or scales and similar objects (marbles, tiles, plastic counters) to create an equation or an inequality. Have them write number sentences to show the reading of the balances or scales: 
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, 4 + 1 = 2 + 3, etc. For example, if one side of the scale has 8 marbles and the other side has 6, the student would write the equation, 
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or
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. Ask students to should discuss each number sentence and test it for accuracy, share their number sentences with the rest of the class. 

Using the balance, show students that adding or subtracting the same amount to both sides of an equation or inequality does not change the relationship. For 
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=

, if you add 5 to both sides, you still get an equation. It is now
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=

. For
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, if you subtract 4 from both sides, the left side of the inequality will still be greater than the right side. The inequality will now read
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.

(Use SR 14)

Also, give problems such as 4 + 3 = 9 – □. 

Apply these ideas to larger numbers that cannot be done on the scales. If 595 = 595, does the equation change if I subtract 110 from both sides? (No, 485 = 485) If 1043 < 1141, does the inequality change if I add 56 to both sides? (No, 1099 < 1196) 

*Activity 15:  Bean Math (LCC Unit 1 Activity 15)
(GLEs:  12, 13, 14) 

Materials List: beans, small cups, Equation Mats BLM, Inequality Mats BLM, pencils, paper

Have students work in pairs to create equations using beans, small cups and the Equation Mats BLM. The cup should represent the variable or unknown value. To model a number sentence such as, 
[image: image38.wmf]715

x
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, ask students to place an empty cup and 7 beans next to it on one side of the equal sign and 15 beans on the other side. To find the solution to the number sentence, ask students to use metal math, thinking about how many beans should be put in the cup to have this side of the number sentence equal 15. Or have them remove 7 beans from both sides of the equation to find that
[image: image39.wmf]8
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. Emphasize that 7 beans were added, so to get x alone, you need to subtract 7 from both sides. The equation x + 7 = 15 can be written as x + 7 – 7 = 15 – 7. Therefore, x = 8. Subtraction is harder to model using beans and cups. For x – 3 = 7, place a cup on one side of the mat and 7 beans on the other. Ask, how many beans have to be in the cup so that you can subtract 3 and still have 7. There must be 10 beans in the cup. Since 3 is being subtracted from x, to get x alone, add 3 to both sides of the equation. The equation x – 3 = 7 can be written as x – 3 + 3 = 7 + 3. Therefore, x = 10. Remind students that if you do something to one side of the equation, you must do it to the other side. Have one student model a number sentence and another student solve it, explaining what they are doing as they go along. Students should write the equations that are being modeled throughout the lesson.

Also introduce the idea of solving inequalities by modeling
[image: image40.wmf]35
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. Give students a copy of the Inequality Mats BLM. Ask students what number of beans could be put in the cup to make the sentence true. (3, 4, 5 …) Students should use a number line to solve the problems, but at this time I would use just whole numbers in the solution. Have a student volunteer present one of the math problems his or her team made up and demonstrate it to the class on the board or the overhead projector. 
Note: Graphing equations on a number line will be addressed again in Unit 6. A brief introduction is needed at this time.
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Give each group of students a different equation.  Have them create 3 real world examples to represent the equation.  They should also create one example that closely relates to the equation, but does not actually represent the equation.  Students should present their real life examples in multiple choice format for the class to choose the non-example.  

Unit 1 Assessment Options
General Assessment Guidelines

· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation.

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

· Corrections to any of the missed items on the tests

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

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

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

· Journal entries will include the following:

· The students will explain how they would estimate the answer to the following problem: 
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· Mr. Mistake worked the following problem 
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´

and got an answer of 2824. The student will explain why his answer is not reasonable, and what mistake he made?

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

· Concept 1 Activity 3, 5, 7
· Concept 2 Activity 10, 13
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.).






Assessment 


Give students the numbers 225, 500, and 62. Have them write word problems that involve …


only addition. 


only subtraction.


both addition and subtraction.





Assessment


Give students the Are They Equal BLM. Students must explain their reasoning on each problem.








Assessment 


Write the digits 4, 3, 1, 9 on the board. Have students use these 4 digits to write a number greater than 4,319 and another number that is less than 4,319. (possible answers: 4,913 and 4, 139)
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