Let’s Be Rational (3 units)
Fractions and Decimals, Making Sense of Signed Numbers Computation of Signed Numbers

	Teacher
	Shipley, Johnson, Carter
	Subject
	Domain:  Number System
Unit: Let’s Be Rational (3 subunits)
	Timeline (Dates)
	August –October 
 (2014)

	Demonstrators/ Exit Standards

(Core Content)
	Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

1. Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and

subtraction on a horizontal or vertical number line diagram. a. Describe situations in which opposite quantities combine to

make 0. For example, a hydrogen atom has 0 charge because its two constituents are oppositely charged. b. Understand p + q as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive or negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-world contexts. c. Understand subtraction of rational numbers as adding the additive inverse, p – q = p + (–q). Show that the distance between two rational numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts. d. Apply properties of operations as strategies to add and subtract rational numbers.

2. Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of operations, particularly the distributive property, leading to products such as (–1)(–1) = 1 and the rules for multiplying signed numbers. Interpret products of rational numbers by describing real-world contexts.. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor)

is a rational number. If p and q are integers, then –(p/q) = (–p)/q = p/(–q). Interpret quotients of rational numbers by describing real world  contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers. 

d. Convert a rational number to a decimal using long division; know

that the decimal form of a rational number terminates in 0s or

eventually repeats.

3. Solve real-world and mathematical problems involving the four

operations with rational numbers.1

	Essential

Question(s)
	What makes a number “rational”?  How do I compute with all types of rational numbers?

	Guiding Questions:

(Objectives, Learning Targets)
	Subunit 1:  Fractions and Decimals
1.  I can locate large numbers on a number line. CCSS.Math.Content.7.NS.A.1
2.  I can locate small numbers on a number line.   CCSS.Math.Content.7.NS.A.1
3.  I can solve real world problems using operations with decimals.

  CCSS.Math.Content.7.NS.A.3
4.  I can add like and unlike fractions.  CCSS.Math.Content.7.NS.A.3
5.  I can subtract like and unlike fractions.  CCSS.Math.Content.7.NS.A.3
6. I can multiply fractions.  CCSS.Math.Content.7.NS.A.2
7.  I can divide fractions.  CCSS.Math.Content.7.NS.A.2
8.  I can convert a rational number to a decimal using long division. CCSS.Math.Content.7.NS.A.2d
9. I can compare and order rational numbersCCSS.Math.Content.7.NS.A.1
Subunit 2: Making Sense of Signed Numbers
1.  I can identify numbers by sets (whole, natural, integers, rational). 
2.  I can define and calculate with absolute value.  CCSS.Math.Content.7.NS.A.2 
3.  I can demonstrate absolute value using a number line (both vertical and horizontal). CCSS.Math.Content.7.NS.A.2
4. I can describe situations in which opposites combine to make zero (zero pairs).  CCSS.Math.Content.7.NS.A.1
5. I can order rational numbers.  CCSS.Math.Content.7.NS.A.1
6.  I can graph rational numbers on a coordinate plane.  CCSS.Math.Content.7.NS.A.1
Subunit 3: Computation of Signed Numbers
1.  I can represent addition and subtraction of rational numbers on a vertical or horizontal number line. CCSS.Math.Content.7.NS.A.1
2.  I can show that the difference between two rational numbers on a number line is the absolute value of the difference. CCSS.Math.Content.7.NS.A.1
3.  I can recognize that subtraction of rational numbers is adding the opposite (additive inverse) of the second term.  For example, p - q = p + -q. CCSS.Math.Content.7.NS.A.12 
4.  I can solve real-world and math problems involving the four operations (add, subtract, multiply, and divide) with rational numbers. CCSS.Math.Content.7.NS.A.3
	Unit

Vocabulary
	Dividend 

Divisor

Factor

Improper fraction

Mixed number

Repeating decimal

Terminating decimal

Absolute value

Coordinate

Integer

Negative number

Opposite

Rational number

Positive number

Greatest Common Factor

Least Common Multiple




	What products will students create to show they understand? (Formative & Summative Assessments)                      Please attach Open Response and Rubric.

	Coordinate Dig
	Pre and Post Tests
	Quizzes and Exit Slips
	Daily computation challenge
	Open Response

	Vocabulary CODE
	C
	O
	D
	E

	
	Word Wall

Vocabulary Notebook

Spider List

Mastery Review

Graffiti 


	Word Wall

Vocabulary Notebook

Categories
Graffiti

Foldable
	Word Wall

Vocabulary Notebook

Think / Pair / Share

Support or Refute

Mathematics Writing  

     Frame
Graffiti

Write Like
	Word Wall

Vocabulary Notebook

Graffiti

Physical Barometer

TGT: Who Wants to be a Millionaire

	 Hook :                   How will you introduce the unit to generate curiosity & excitement and connect to prior knowledge?                                                                                                                                                           

	-  Play a short comical video clip entitled “Hillbilly Math”.  In this clip, two old “hillbillies” are being educated in how to divide and multiply.  (Very funny clip.)  http://www.youtube.com/watch?v=MfgX0fyNeLc 
-  After the video, instruct the students to think for a minute about the math concepts and skills they were taught last year and the years preceding that.  Ask:  What do you know about mathematics and the operations it teaches?

-  Students respond.  Generate a class list.

-  Discuss the importance of having a solid foundation of basic math skills and concepts.  Also discuss the importance of asking questions to clear any misunderstanding and seeking help when needed. 

Throughout the unit of study:  Warm-ups:  Warm-ups are completed by each student at the beginning of class.  Specific topics of daily warm-ups will be determined by student misconceptions from the prior lesson.  


	Thoughtful Education Strategies  (Minimum of three per week)  (Fifteen different strategies per semester)

	                   Mastery                                  Interpersonal                            Understanding                    Self – Expressive             Utility (Can be used in multiple styles)


	Fact or Fiction           Categories

Spider/Fist List          Memory Box

Word Association     Write to learn

Word Wall            Building writing

Reading for Meaning

Interactive Lecture

Group & Labeling
	Reciprocal Learning

Think/Pair/Share

Give one, Get one

Collaborative Summarizing

Jeopardy
	[image: image1.png]


Anticipation Guides

KWL

Concept Attainment

Compare/Contrast

1,2,3,4

Yes, No, Why
	Graduated Difficulty      Reader’s Theatre

Comprehension Menu   Vocabulary Code

Task Rotation                 Jigsaw

Voc Notebo                    4-2-1 Free Write

Carousel Brainstorming  Kindling

Boggle


FRACTIONS AND DECIMALS
	Lesson Topic
	Overview
	Sources/materials
	Prep Work?

	Day 1: Big Numbers
(maybe 1 ½ days)
(Designed to teach students the concept of large numbers through visualizing, reading, and writing)
	Warm Up - TE: Three’s a Crowd (choose the incorrect prime factorization from a list of three)

- Write the number “one billions, three hundred fifty-two thousand, nine.”  Students will leave out the millions place.  How do we show there are no millions?

- Ask, “Which of the following is NOT an actual place value term?  Trillion, million, Google, zillion, quadrillion” ON FLIPCHART

- Distribute place value charts.   

- Define period in notebook.  Teach kids to put commas between groupings of three numbers.
- Ask, “Is billion the largest number? If not, what comes after a billion?”
-Pose the following challenge question, “How old will you be in one million seconds?” Have students think about it, make a prediction, and describe a strategy to solve.  

- Model and practice how to read and write really big numbers using proper place value terms on flipchart.

- Explore other really large numbers at http://www.mathcats.com/explore/reallybignumbers.html 

-  Place large numbers on a number line… Before class a number line is taped to the floor ranging from one million to one billion.  Ask, “How many times greater is 1 billion than 1 million?” and “Where would you place zero on our number line?”
FA:Students will work together to place given data on the number line.  

Model how to break up the number line on the document camera.  Questions to pose during number line:
How many millions is in one billion? What’s the distance between  0 and 1 billion?  What would be the halfway mark?  
Homework   
	http://www.mathcats.com/explore/reallybignumbers.html
Use to show place value is infinite

Flipchart

Number line activity sheet 

Calculator for challenge question

Homework: reading, writing, and placing large numbers http://kokogiak.com/megapenny/ 

(The kids love this)  Use to visualize really big numbers on number line homemade sheet
	- tape number line to wall
-print: Big Numbers on a Number line activity sheet

-print homework

-have cards premade showing the number line values from big number activity sheet

	Day 2:  Visualizing Big and Little Numbers
	- discuss identifying  place value positions

- Anchor student knowledge of decimals on chart paper.  Ask the following, “- "What is a decimal?  What do they look like? And "Where do I see or use them?"  Record students’ responses. 

- As a class, we will visualize a decimal (a part of a whole) using a candy bar.  Place a candy bar picture on the smartboard and ask students to draw 1.3 candy bars.  Walk around and observe.  Ask for volunteers.  Create a discussion over what the whole number represents and the decimal.  Stress place value.     

- Remember, “Fractions and decimals are just ways of

writing parts of a whole number.  Decimals use powers

of ten to express these amounts.”  

-Show a picture of three unequal pieces all labeled 1/3.  Discuss.  

- Use flipchart as a guide.
Homework – FA: bakery cakes worksheet
	.

-flipchart
enrichment
-bakery cake worksheet from NCTM illuminations
	- print bakery cakes
-prepare flipchart

	Day 3: Adding and Subtracting Decimals
	- Warm-up (GCF)

- Review adding and subtracting decimals.

- Include enrichment activities using word problems.  

- include real world application: restaurant menus, checkbook balancing, etc.
	- checkbook printout and restaurant menus
	- print checkbook

	Day 4: Multiplying Decimals
	- Warm-up:  Simplifying fractions, gcf, or prime factorization

- review multiplying decimals

- math menu for differentiation
	- math menu
	- print math menu

	Day 5:  Dividing Decimals/Long Division
	- Warm-Up (ordering decimals)

- review multiplying decimals

- include real world application with word problems or question carousel activity for differentiation
	- question carousel/graffiti around the room 
	- hanging paper and questions

	Day 6: Ordering and Comparing decimals
	-FA:Have students place decimal flashcards in order from least to greatest.

- real world application

- model how to line up decimals and compare by place value.  Allow students to complete a practice sheet.
- FA: Allow students to redo their original ordering after learning the material.  Check as a class.

homework
	- flashcards for groups of 2-3 students
	- set flashcard containers out

	After preassessing, If needed, Continuing day 6: 
	Txt 2-9

- have students visually model ½ in as many ways possible.  Look for students showing 2/4 or 3/6 to show under the camera. “ Explain how we would know 2/4 was equal to ½.”   

-  Define:equivalent fractions.  Have students list at least 3 fractions equivalent to 2/3.  How can we be sure they are equivalent?  (cross multiply)  

- Model  mixed numbers visually and explain how to convert to improper fractions.  
- model how to find LCD if needed

- model how to simplify fractions if needed.  This could also become a mini lesson involving homework.
	-flipchart
-homework from textbook
	-prepare flipchart

	Day 7: Adding Fractions
	- Review comparing fractions using benchmarks, common numerators, and common denominators

- Ask, “What does it mean to have like or unlike fractions?”

- Model how to add and subtract like and unlike fractions using visuals (segmented circles) and multiple examples

- Stress the importance of finding a common denominator using the following site as an illustration  http://nlvm.usu.edu/en/nav/frames_asid_106_g_2_t_1.html
- homework!

-TE:Think/Pair/ Share coffee break prompt
	- practice sheet
	- print practice sheet

	Day 8: Subtracting Fractions
	- Warm-Up- adding fractions using word problems
- model the algorithm for subtracting fractions.  Model how to borrow.  Remind students to simplify answer to lowest terms.  

- homework practice
	- smart notebook files
	

	Day 9: Multiplying  Fractions
	Warm-Up: review adding and subtracting like / unlike fractions and mixed numbers

-use real world applications and modeling

-homework
	-real world printouts
	

	Day 10: Dividing Fractions

And

Shipwrecked!
	- Model and practice dividing remembering to show visual representations

- Shipwrecked activity using indirect measuring while trying to survive being shipwrecked on an island (20 minutes)
Homework over all operations
	-shipwrecked prompt
	-cut pieces of calculator paper

	Day 11 continued: Converting between fractions and decimals
	-review dividing decimals

- challenge students with “Decimal Equivalencies” to see how many they know by mentally.

- Show how to divide to find the decimal equivalency or to use place value to create the fraction from a decimal.

- FA: exit slip
- use a foldable for reviewing all operations with fractions and decimals 
	- foldable/colored paper for students
	

	Extensions: Comparing and Order Fractions 

Fractions and decimals on the number line
	*Lesson will be shortened or extended based on preassessment

-FA:Have students place fraction flashcards in order from least to greatest.

- MTE: Real World Connections Marie ran 3/5 of a mile during gym class. Samantha ran 7/10 of a mile.  Max ran ¼ of a mile.  Who ran the most?  Who ran the least amount?

- Model how to make equivalent fractions, cross multiply, and think about converting to decimal (if possible for them)

- FA: Allow students to redo their original ordering after learning the material.  Check as a class.
-Pre-assess Allow students to order the decimal cards and copy their order in their notes.  Observe misconceptions.

- Model to students how to line up decimals and compare their values. Use real world application.
- TE: Think / Pair / Share “Consider the number line.  What do you notice about it?  Students should know the term interval, tick marks, that numbers are written below, and arrows are always on both sides to show infinite values. 
- FA: Allow students to reevaluate their original order and discuss as a class.

-Model how to place fractions and decimals on a number line.

Homework
	- flipchart
- number line on wall
	-prepare flipchart

	Day 12: Review Day
	-Jeopardy or Who Wants to Be A Millionaire powerpoint and student response cards for formative assessing

	- white boards and markers

- student response cards for formative assessments

- powerpoint for game
	

	TEST
	No calculator
	
	


QUALITY FILLER ACTIVITIES/ENRICHMENTS: Mango problem, Coffee Break, Numerals across the world enrichment, question carousel (AKA Graffiti), Math Menus
Making Sense of Signed Numbers
	Day 1:  Opposites and Absolute Value
	-FA: Daily quiz with all four operations.  Students will only test on nonmastered skills

- Model opposites and absolute value

homework
	-daily quiz
	-print quiz

	Day 2: The Number System
	- introduce the number system using 2 different diagrams.  One is mastery (linear) and one is self-expressive (nested circle chart).  Students will utilize these charts to complete the activity below.

- FA TE: Categories – students sort rational numbers into the appropriate category (natural, whole, integer, rational, irrational) using a poster strategy.  
	-markers

-chart paper

-diagram handout( 3 different graphic organizers representing the same information over number systems) 
	-cut packing paper in half
- print diagram handout

	Day 3: Coordinate Plane
	FA: whiteboards.  Prompt students to create their own coordinate plane on the board.  Give very little instructions to see what students create.  Look for origin, axis, arrows, numbers, quadrants, etc. Draw your own and allow students to add to it on the board while others modify their own in notebook.

-Discuss the coordinate system.  Have students graph points along with you.  

- FA:whiteboard.  Give students five points and teach.  Hold up whiteboards and the points should make a pentagon.  Points must be determined before lesson.

Hw: coordinate drawing!
	-white boards

-markers

-tissue for eraser

- coordinate drawings
	-print coordinate drawings

	Day 4: Coordinate Plane
	Human Coordinate Plane outside

hw
	- coordinate plane drawing art activity 
	

	Day 5: Coordinate Plane/Review Day
	- FA MTE: Real World Connections  Archaeological Dig Activity: 
1.  students work with a partner to annotate The Piedmont Site article

2.  students choose a cluster of artifacts from the map and identify their coordinates.  The purpose is for students to understand the importance of graphing all rational numbers.

3.  Putting it all together…

a.  What did an ordered pair represent in this situation?

b.  How was math used in this situation?  Give examples.

c.  Sometime the location of an artifact can be just as important as the artifact itself.  What can you infer about the map and its’ artifact locations?  D.  How can the Cartesian Coordinate Plane be used in real life situations?  Give specific examples.
- Review for test using a TE strategy

Hw: study guide
	-archaeological dig activity sheet


	

	Day 6: POST-TEST
	
	
	


.  
Roberto Shopping Question, Bloom’s chart activity for differentiation
Computation of Signed Numbers

	Lesson Topic
	Overview
	Sources/materials
	Prep Work?

	Day 1: Intro to Signed Numbers

(ordering and number line)

1 day
	- TE: Support or Refute Students read a series of statements and agree or disagree.  Throughout the lesson, students search for evidence to support their decision.  Statements:

1.  There are no numbers that are less than zero on the number line.
2.  You can subtract 5 from 3.

3.  Negative numbers are only used when the temperature is extremely cold.  

4.  Negative 10 degrees is colder than 0 degrees.

-using the number line on the wall, ask students if zero is the smallest number.  Pre-assess the class verbally on negative numbers.  Have them use the cards to order negative numbers.  

-introduce numbers to the left of zero.  Include all rational numbers (-4.67, -56/5, etc) by using a number line activity sheet.

Ask, “When do we use numbers that are less than zero?  Describe.”
- Ask, “Consider 1/8 and 0.00001… Are these less than 0?”

- Writing Integers – use integers to show the amounts

1.  a loss of 5 yards in football

2.  a gain of 3 degrees

3.  a balance of $3

4.  you owe the cafeteria $4

	- flipchart

-number line on wall
	- prepare number line and cards

	Day 2-3: Adding Signed Numbers
	- FA Hook the Lesson:  TE: Physical Barometer – students are given integer cards and must order themselves from least to greatest

- FA Introduce Integers Competition (Class periods compete to see who can master all Integers Learning Targets the quickest. (monitor progress with chart mounted to wall))  

- Introduce skill with Car Wash prompt on pg 100 in Math Innovations

- Questions to ask:

A.  How does the equation 150 + -90 = 60 relate to the story in the problem?

B.  Is the club’s total earnings

- Use counters to teach addition of integers (no decimals or fractions).  Have an activity sheet to go with it.

- FA TE: Write Like – given an integer problem, create a story.  Use a number line below and have students to create the numerical problem and then the story.
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2ND DAY

- MTE: Paired Learning At the beginning of class, students share story / picture with small group. Use document camera to showcase some samples.  

- Model how to add integers using a number line.  Work several examples.

- Ask students what they noticed about adding integers with the same signs.  With different signs.  Lead students into discovering their own rules for adding integers.
- Handout – Integer Song

- Practice solving problems using rules. 

	- barometer pages
- integer chart

-counters

- activity sheet for adding

-integer song

SONG: SAME SIGN, ADD AND KEEP

DIFFERENT SIGN, SUBTRACT

TAKE THE SIGN OF THE HIGHER NUMBER,

THEN YOU’LL BE EXACT

(to the tune of row row row your boat)
	- create integer chart with roster

	Day 4: Subtracting Integers 
	- FA: 10 question adding QUIZ 80% accuracy

- Subtracting Integers

- Warm-Up:  review using rules to add integers with TE: Spider List
- Check homework

- Ask students, “What is subtraction?”  Lead students to the understanding that subtraction is not simply “taking away” values but finding the difference between them.

- Model how to subtract integers using a number line.  Work several examples.

- Introduce subtraction rule: leave, change, opposite and model how to use this.

- Practice solving problems using rules. 

- FA Real Life Application:  “During January, the normal high temperature in Duluth, Minnesota is 16 degrees F and the normal low temperature is -2 degrees F.  Find the difference between the two temperatures.”  And… “The highest point in California is Mount Whitney, with an elevation of 14,494 ft.  The lowest point is Death Valley, elevation -282 feet.  Find the difference between the elevations.”
	-daily quiz
	- print quiz

	Day 5: Multiplying and Dividing Signed Numbers
	- FA: daily quiz 10 questions for both add/sub
- Inquiry Based Approach to Multiplication and Division Integer Rules - Using calculators, students will discover the rules for multiplying and dividing integers.  They will solve a series of problems and make rules from the results.
- Incorporate rules with simplifying expressions and with Algebra.

- work sample problemss
homework
	-quiz

-inquiry sheet

-calculators
	-print quiz

-print inquiry sheet

	Day 6:

Review/Practice Day
	- FA: daily quiz 10 questions for both add/sub
- Using data from previous quiz / exit slips / homework reflections, students will be conferenced throughout period by teacher.  
Enrichment - MTE: Mental Math War More Integer Card Games available
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	- deck of cards for every two students to play
-game board

- daily quiz


	- print gameboard

- print daily quiz

	POST TEST
	
	
	


· Flashcards available throughout unit for students to practice.

· QZ classes will be visiting the computer lab 2-3 times weekly for extended practice and curriculum compacting.

Etch-a-Sketch


Mystery	
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