5th Grade Math: Unit 3: Numer Theory and Equivalent Fractions

Comprehensive Curriculum

Assessment Documentation and Concept Correlations
Unit 3:  Number Theory and Equivalent Fractions
Time Frame:  5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)

· Every whole number greater than one is either a prime or composite number.
· All composite numbers have a unique list of factors. 
· Fractions represent parts of whole(s).

· Decimals and fractions are used interchangeably to represent the same amount.

· In order to add or subtract fractions, we must have like denominators.

	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

Differentiate between the terms factor and multiple, and prime and composite (N-1-M)  (Analysis)

1

Recognize, explain, and compute equivalent fractions for common fractions (N-1-M) (N-3-M) (Synthesis)

2 

Add and subtract fractions with common denominators and use mental math to determine whether the answer is reasonable (N-2-M) (Evaluation)
3

Compare positive fractions using number sense, symbols (i.e., <, =, >), and number lines (N-2-M) (Analysis)
4

Read, explain, and write a numerical representation for positive improper fractions, mixed numbers, and decimals from a pictorial representation and vice versa (N-3-M) (Analysis)

5 

Select and discuss the correct operation for a given problem involving positive fractions using appropriate language, such as sum, difference, numerator, and denominator (N-4-M) (N-5-M) (Synthesis)

6



	Concept 1: Factors, Multiples, and Primes

7. Can students use factorization methods to talk about prime, composite, multiples, and factors in number contexts?
	*Activity 29:  Vocabulary Cards

GQ 7
	1
	

	
	*Activity 30:  What’s my Role?

GQ 7
	1
	

	
	*Activity 31:  Use Factors to make a Rectangle 
GQ 7
	1
	

	
	*Activity 32:  Finding Factors 

GQ 7
	1
	

	
	*Activity 33:  Factors and Multiples 

GQ 7
	1
	

	
	*Activity 34:  The Sieve of Eratosthenes  

GQ 7
	1
	

	Concept 2:  Fractions
8. Can students identify fractions using region models, set models, and on a number line?

9. Can students identify or develop equivalent fractions related to a given fraction?

10. Can students compare fractions?

11. Can students describe mixed numbers and improper fractions and convert between these forms.


	*Activity 35:  What about Fractions?

GQ 8, 9, 10
	2, 6
	

	
	*Activity 36:  Fractions of Shapes 
GQ 8, 9, 10
	2, 3, 4, 6
	

	
	*Activity 37:  All About ½

GQ 8, 9, 10
	2, 4, 5, 6
	

	
	*Activity 38:  Sets of Fractions 

GQ 8, 9, 10
	2, 21
	

	
	*Activity 39:  Fractions on a Number Line  

GQ 8, 9, 10
	2, 3, 4, 15
	

	
	*Activity 40:  Creating Equivalent Fractions 

GQ 8, 9, 10
	2, 6
	

	
	*Activity 41:  Comparing Fractions 

GQ 8, 10
	4
	

	
	Activity 42:  Decimals, Fractions, and Mixed Numbers

GQ 8, 9, 10
	2, 5
	

	
	*Activity 43:  Fractions and Money 

GQ 8, 10
	2, 4, 5
	

	
	Activity 44:  Fractions Near 0, 1/2, and 1  

GQ 8, 9
	4
	

	
	*Activity 45:  Different Names for Fractions Greater than One 

GQ 8, 9, 10, 11
	5
	

	
	*Activity 46:  Fractions Greater than One on a Number Line 

GQ 8, 9, 10, 11
	5, 15
	

	
	*Activity 47:  How Big is the Fraction? 

GQ 10, 11


	2, 4, 5
	

	Concept 3:  Real World Application/Adding and Subtracting Fractions

8. Can students identify fractions using region models, set models, and on a number line?

9. Can students identify or develop equivalent fractions related to a given fraction? 

10. Can students compare fractions?


	*Activity 48:  Make That Fraction

GQ 8, 9
	2, 4, 5
	

	
	*Activity 49:  Fraction Strips

GQ 8, 9


	3, 5
	

	
	Activity 50:  Cover Up/Uncover 

GQ 8, 9     


	3, 13
	

	
	Activity 51:  Who Are We?

GQ 8, 9, 10
	2, 3, 4, 5
	

	
	Activity 52:  Memory! Sums and Differences 

GQ 8, 9


	3, 9
	

	
	*Activity 53:  Operations on a Number Line

GQ 8, 9
	2, 3, 5, 9
	

	
	*Activity 54: Number Lines

GQ 8, 10
	14
	

	
	*Activity 55:  How Far Is It?

GQ 8
	3, 6, 9
	

	
	Activity 56:  Fraction Patterns

GQ 8
	3, 5, 33
	

	
	*Activity 57:  Writing About Computation

GQ 8
	6
	


Unit 3 Concept 1: Factors, Multiples, and Primes

GLEs

*Bolded GLEs are assessed in this unit. 

	1
	Differentiate between the terms factor and multiple, and prime and composite (N-1-M)  (Analysis)


	Guiding Questions:

· Use factorization methods to talk about prime, composite, multiples, and factors in number contexts
Key Concepts:

· Understand and use the terms:  prime, composite, multiple, divisor, and factor

· Find GCF and LCM
	Vocabulary:

· Factor
· Multiple
· Prime
· Composite
· Sieve
· Divisibility
· Common Multiple
· Least Common Multiple
· Greatest Common Factor


	Assessment Ideas:

· See end of Unit 3

Activity-Specific Assessments:

· Activity 31  

	Resources:

· Grid Paper
· Scissors
· 100’s Chart
· Harcourt Math Series:
· 13.1, 13.2, 13.3, 14.3

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

· Make several index cards with a variety of numbers.  Pass these out to students and have them decide if the number is prime or composite.  Complete daily throughout the unit.
· Use greatest common factor to create a double bubble.
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 pick their favorite number greater than 10.  Then, write the first 10 multiples of that number.

· Students will pick an even number greater than 50.  Then, write the factors of that number.

· The students will explain the difference between prime and composite numbers, and give an example of each.

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.
*Before beginning activities on factors and multiples, review divisibility rules.  

*Activity 29: Vocabulary Cards (LCC Unit 4 Activity 2)

(GLE:  1) 
Materials List:  index cards, pencils

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to number theory. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow your directions in creating the sample card. On the board, place a targeted word in the middle of the card, as in the example. Ask the students to provide a definition. It is best if a term can be defined in students’ own words. Write the definition in the appropriate space. Next, have students list the characteristics or write a description, give one or two examples, and illustrate the term. For activities 2 – 6 involving number theory, as students come across key terms, have them create vocabulary cards for each term. Allow time for students to review their cards, and quiz a partner on the terms to hold them accountable for accurate information on the cards.
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*Activity 30:  What’s My Rule? (LCC Unit 4 Activity 5)

(GLE:  1, 8) 

Materials List:  Venn Diagrams BLM, pencils

Distribute the Venn Diagrams BLM to students, or use on the overhead projector. Graphic organizers (view literacy strategy descriptions), such as Venn diagrams, can help students organize their thoughts about number theory. Begin by using Venn diagram I. Think of a rule, such as multiples of 11, but do not tell students the rule. Ask each student to call out a number less than 100. If the number fits the rule, place it inside the circle. If it doesn’t fit the rule, place it outside the circle. The object is for students to guess the rule. In Venn Diagram II, use a rule for A, such as multiples of 2, and a rule for B, such as multiples of 3. Do not tell students the rule. Again, have students call out numbers. Place the numbers in the corresponding circles, in the overlap, or outside the circles. Students should guess the rules. The numbers in the overlap will be common multiples of 2 and 3, and will also be multiples of 6. The numbers outside the circles will be numbers that are not multiples of 2 or 3.

*Activity 31:  Use Factors to make a Rectangle (LCC Unit 4 Activity 3)
(GLE:  1) 
Materials List:  Grid Paper BLM, blank construction paper, scissors, pencils

Have students work in groups. Provide them with centimeter grid paper and scissors. On the grid paper, have students draw and cut out rectangles for each of the numbers 1–18. For example, for the number 4, students could draw the following: 

Have students work in groups. Provide them with the Grid Paper BLM, construction paper, and scissors. On the grid paper, have students draw and cut out rectangles for each of the numbers 1–30. For example, for the number 4, students could draw the following:


Consider assigning each group certain numbers so that students do not have to make all of the numbers. Have students place the cut-out rectangles for each number on the sheets of construction paper, with the corresponding number as the heading. Students should consider a 
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´

 rectangle the same as a 
[image: image2.wmf]24

´

 rectangle. The dimensions of the rectangles are the factors of the number. The number, 4, has factors of 1, 2, and 4. The number, 4, is a multiple of 1, 2, and 4. The number, 4, is divisible by 1, 2, and 4. Introduce the concepts of prime and composite numbers. Numbers with only one possible rectangle are prime; numbers with more than one rectangle are composite. Although a 
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 rectangle can be drawn for the number 1, one is considered neither prime nor composite. The definition of a prime number requires that the two factors be different. Have students describe their rectangles for a specific number. For the number 8, students would show 
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´

 and 
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 rectangles. Introduce the idea of factor as the whole number lengths and widths of each rectangle. 1, 2, 4, and 8 are factors of 8. Ask students to see if they found any rectangles that had a length equal to a width. The corresponding numbers are called square numbers.

Hold up sheets for the numbers 6 and 8. Ask, what are the factors of each number? (for 6:  1, 2, 3, 6; for 8:  1, 2, 4, 8) What factors do the numbers have in common? (1 and 2) What is the greatest factor they have in common? (2) This is a way to informally introduce the concepts of common factors and greatest common factor.

(Extension:  “Climbing Multiple Mountain” page SR 36, 37, and 38) 

Assessment

On grid paper, the student will draw all of the rectangles for the number 24 and then list all of the factors of 24.  Is this number prime or composite?  Justify your answer.
*Activity 32:  Finding Factors (LCC Unit 4 Activity 6)
(GLE:  1) 

Materials List:  Finding Factors BLM, paper, pencils, math learning logs

Give each pair of students the Finding Factors BLM. The student with the fewest letters in his/her last name will go first. Ask this student to choose one of the numbers for which he/she receives that many points. This number should be crossed out. The second student receives all of the factors of the chosen number as points, except the number itself. These numbers are also crossed out. For example, if Student 1 chooses 30 and gets 30 points; Student 2 gets the factors (except 30) 1, 2, 3, 5, 6, 10, and 15, for a total of 42 points. Student 2 then chooses a number and Student 1 gets the factors as points. Both students must get points. Student 2 could not choose 4 at this point because the only factors that Student 1 could get would be 1 and 2, and both of those numbers have been crossed out. The winner is the student with the most points. You may want to play the first game against the class. After students have played the game a few times, have them write in their math learning logs (view literacy strategy descriptions), what they think is a good choice for the first number chosen and what is a bad choice for the first number chosen. They must explain their reasoning. For example, a good choice is the largest prime number, 29. Their opponent gets only 1 point. Another good choice is the largest odd square number, or 25. A bad first choice would be 24 because the opponent gets 1, 2, 3, 4, 6, 8, and 12. 

As an extension, enlarge the mat to include numbers to 50. This activity is also a good review of multiplication and division facts. Alternate Teaching Strategy on Harcourt Teacher Manual page 278B outlines how to find factors.  

(Activity Sheet found on page SR 31)

*Activity 33:  Factors and Multiples (APCC Activity 2)
(GLE:  1) 
Have students list the first six multiples of 8, or write all the multiples of 9 between 70 and 100. Provide other similar problems. Have students create a definition of multiples.  Have students list all the factors of 20. Show students how to write an organized list of factors by thinking about their math facts (e.g., 1x 20, 2 x 10,4 x 5). Have students create a definition of factors.  Have students practice this skill by finding all the factors of other numbers. Be sure to include prime numbers, such as 13. Have students define the terms prime and composite. Be sure that students understand that 1 is not a prime. Have students identify numbers in a list as prime or composite and write the factors of any composite numbers in the list.    (Extension into GCF and LCM:  SR 32 and SR 33)
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Several real world examples are provided in the following PowerPoint presentation.  Have students solve the world problems as a follow up to the above activity.

http://www.globalclassroom.org/together/lcm.ppt
*Activity 34:  The Sieve of Eratosthenes (LCC Unit 4 Activity 4)

(GLE:  1) 

Materials List:  Hundred Chart BLM, paper, pencils, fraction calculators - optional

Provide each student with the Hundred Chart BLM. Begin by saying a prime number has exactly two different factors, itself and 1. Have students discuss why 1 is neither prime nor composite. Next, have students circle the number 2 and then cross out all the numbers that are multiples of 2. Circle the first number after 2 that is not crossed out – the number 3. Cross out each number that is a multiple of 3. Note that some numbers get crossed out more than one time. When finished, find the next number not crossed out (5), circle it, and repeat the process. Continue until all numbers have been crossed out or circled.

Questions for student discussion are as follows: What types of numbers get crossed out? (composite) How do the crossed out numbers relate to the numbers that remain? (They are multiples of at least one of the remaining numbers.) What types of numbers remain? (prime) Explain that this process filters out the composites. A sieve is a filtering device, like a strainer. The method of eliminating multiples of primes used in this exercise was named after Eratosthenes, the mathematician who first used the technique.

Another way to determine if a number is prime is to use a fraction calculator. For example, to determine if 43 is prime, enter  4   3   /   4   3   SIMP   =  . If the display reads 1/1, the number is prime. The only factors of 43 are 43 and 1. If the display reads something like 2/2, the number has other factors and is not prime.

(Worksheet found on SR 30)

(Extension Activity:  “Primates” page SR 34 and SR 35)

Unit 3 Concept 2:  Fractions

GLEs

*Bolded GLEs are assessed in this unit. 

	2
	Recognize, explain, and compute equivalent fractions for common fractions (N-1-M) (N-3-M) (Synthesis)

	3
	Add and subtract fractions with common denominators and use mental math to determine whether the answer is reasonable (N-2-M) (Evauation.)

	4
	Compare positive fractions using number sense, symbols (i.e., <, =, >), and number lines (N-2-M) (Analysis)

	5
	Read, explain, and write a numerical representation for positive improper fractions, mixed numbers, and decimals from a pictorial representation and vice versa (N-3-M) (Analysis)

	6
	Select and discuss the correct operation for a given problem involving positive fractions using appropriate language, such as sum, difference, numerator, and denominator (N-4-M) (N-5-M) (Synthesis)

	15
	Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Evaluation)

	21
	Measure angles to the nearest degree (M-3-M)  (Application)


	Guiding Questions:

· Identify fractions using region models, set models, and on a number line

· Identify or develop equivalent fractions related to a given fraction

· Compare fractions

· Describe mixed numbers and improper fractions and convert between these forms
Key Concepts:

· Relate fraction and decimal equivalents for halves, fourths, and tenths

· Demonstrate an understanding of mixed numbers and improper fractions

· Estimate or compare quantities expressed as fractions or decimals


	Vocabulary:

· Fraction
· Numerator
· Denominator
· Equivalent Fraction
· Mixed Number
· Decimal
· Improper Fraction
· Simplest Form
· Inequality

	Assessment Ideas:

· See end of Unit 3

Activity-Specific Assessments:

· Activities 39, 40, 41, 42, 46, 47

	Resources:

· Fraction Tiles
· Circle Tiles
· Protractor
· Overhead Bills and Quarters
· Harcourt Math Series:
· 15.1-15.6

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Fraction Hunt

· SR 41 students will use fractional parts of words to create clues to solve a mystery.

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

· Have students answer the following question and explain his/her reasoning:  Can ¼ ever be larger than ½?

· The students will explain how to find three fractions equivalent to 1/3?

· The students will name 3 places where he/she sees fractions, mixed numbers, or decimals in real-life.

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 35:  What about Fractions? (LCC Unit 4 Activity 7)

(GLEs:  2, 6) 
Materials List:  What about Fractions? BLM, pencils

Before beginning the fraction activities, have students complete a vocabulary self awareness (view literacy strategy descriptions) chart. Provide students with the What about Fractions? BLM. Do not give students definitions or examples at this point.
	Word/Phrase
	+
	(
	–
	Example
	Definition

	numerator
	
	
	
	
	

	denominator
	
	
	
	
	

	mixed number
	
	
	
	
	

	improper fraction
	
	
	
	
	

	equivalent

fraction
	
	
	
	
	

	simplest form
	
	
	
	
	


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 fraction activities, students should return to the chart and fill in examples and definitions in their own words. Some words may have a “–”, a “(”, and a “+” by the end of the activities. The goal is to have plus signs for all words at the end of the activities.

*Activity 36:  Fractions of Shapes (LCC Unit 4 Activity 8) 

(GLEs:  2, 3, 4, 6) 
Materials List:  transparency of Circle BLM, Square BLM, pencils, fraction tiles or circles – optional, Internet access – optional 

Using the overhead and a transparency of the Circle BLM, demonstrate dividing the circle in half. Label each half with 
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 using colored overlays or water-based overhead markers. To give the activity a more real-world feel, call the circle a pizza. Discuss the terms numerator and denominator. The denominator shows the number of pieces that the pizza has been cut into and the numerator shows the number of pieces that you get to eat. Draw a line perpendicular to the first line through the center of the circle and ask students what the pizza is divided into now. (fourths) Continue drawing lines to show eighths and sixteenths. Shade parts of the circle and ask what fraction would describe it. An example would be 
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4

, which could also be called 
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 or 
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16

. 

Give the students the Square BLM (maybe call it a pan of brownies) and have them divide it the same way (halves, fourths, eighths, and sixteenths). Have students make up various problems and use them in number sentences. Having colored fraction tiles and circles for the students will make this activity easier. Next, have students write comparison statements using their fractional pieces. For example, they could write
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>

. Informally introduce addition and subtraction, by saying 
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+=

. You want students to see that 
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 equals 
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, not 
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. Continue informally with addition and subtraction questions. Each time, write the equation on the board. The website www.nctm.org has a lesson on the region model of fractions. Go to the site, select, Lessons and Resources, Elementary, Illuminations, Lessons, Grades 3-5. In the search box, type Fun with Fractions:  Developing the Region Model. 

*Activity 37:  All About One-Half (LCC Unit 4 Activity 1)

(GLEs: 2, 4, 5, 6) 

Materials List:  paper, pencils

Have students use brainstorming (view literacy strategy descriptions) to determine what they know about the fraction
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. Some examples are the following:  
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 = 
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, 1 is the numerator, 2 is the denominator, 
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 < 1, 
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 > 
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, 
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 + 
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 = 
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, 
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 is in simplest terms, 
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 = 0.50, 
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 of $10 is less than 
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 of $1000, 
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 is 1 ÷ 2, etc. This activity provides insight about students’ knowledge of fractions. Have each student draw a picture of 
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1

. Using their drawings, discuss the different models for fractions; area or regions, sets, a linear model, or a division problem.

Consider repeating this activity later on in the unit using a mixed number, improper fraction, or a decimal.

Extension Activity:

Assign each group of students a different fraction. The groups should list some things they know about their fraction. To review fraction concepts from Unit 4, use the “professor-know-it-all” strategy (view literacy strategy descriptions). A group will be called on randomly to come to the front of the class to be a team of “professor-know-it-alls” about their fraction. Invite questions from other groups. Some questions might be the following for 
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3

:  What is the numerator of your fraction? (3) Is your fraction greater or less than 
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? (less than) What is a fraction equivalent to yours? (
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, 
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, etc.) Would you draw a picture of your fraction? (Answers will vary.) What is your fraction written as a decimal? (0.5) The team should be able to answer questions involving equivalency, simplest terms, comparison, and different representations. Other students should listen for accuracy and logic in the professor-know-it-alls’ answers to their questions. After about 5 minutes or so, ask a new group to take its place in front of the class. Consider doing this activity again with mixed numbers, improper fractions, and decimals.

*Activity 38:  Sets of Fractions (LCC Unit 4 Activity 10)

(GLEs:  2, 6) 

Materials List:  paper, pencils, Internet access – optional 

Have students draw 3 small circles on their papers and shade 2 of the circles. Ask what fraction represents the number of shaded circles. (
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3

) Ask what the numerator, 2, represents and what the denominator, 3, represents. Underneath the first set, have students draw a second set exactly like the first set. Ask questions such as: How many circles in all? How many circles are shaded? What fraction represents the number of shaded circles? (
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) Discuss the fact that these fractions are equivalent.

Show that 2 sets of 
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 means

[image: image37.wmf]2 sets of 2
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2 sets of 3

 or 

. Continue modeling with other fractions, emphasizing equivalent fractions. The website www.nctm.org has a lesson on the set model of fractions. Go to the site, select Lessons and Resources, Elementary, Illuminations, Lessons, Grades 3-5. In the search box, type Fun with Fractions: Developing the Set Model.

*Activity 39:  Fractions on a Number Line (LCC Unit 4 Activity 11) 

(GLEs:  2, 3, 4, 15) 

Materials List:  paper, pencils, Internet access – optional 

Provide students with a blank sheet of 
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inch paper. Tell them that they are going to look at the parts of a ruler. They are going to enlarge the section between 0 and 1. Have students turn their paper sideways and draw a line across the top of the paper from end to end. Draw a line on each side of the paper that starts at the top line and runs about halfway down the page. Label the left line as 0 and the right line as 1. Have students fold the paper in half. Show the students which way to fold. On the fold line, draw a line from the top line about half as long as the 0 and 1 lines. 
Ask questions, such as these: When you folded the paper, how many sections were formed? (2) 
How far is it from the 0 line to the fold line? (
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unit) What should we label the fold line as? (
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) How much farther is it to the 1 line? (
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unit more) How many halves are in 1? (2)


0
1
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Continue having students fold the paper in halves. Label fourths and eighths. Consider folding all the way to sixteenths depending on the ability of the class. As each fold line is labeled, emphasize equivalent fractions. Discuss the fact that the first fraction that you wrote for each fold line is the simplest form of that fraction. Have students also compare fractions such as 
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 and 
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, and 
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 and 
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. Informally ask questions involving addition and subtraction. What is
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? What is
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? What is
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? The website www.nctm.org has a lesson on the linear model of fractions. Go to the site, select Lessons and Resources, Elementary, Illuminations, Lessons, Grades 3-5. In the search box, type Fun with Fractions: Developing the Length Model.


*Activity 40:  Creating Equivalent Fractions (LCC Unit 4 Activity 9)
(GLEs:  2, 21) 

Materials List:  Equivalent Fractions BLM, paper, pencils, Internet access – optional, fraction circles – optional  

Use student sets of fraction circles, if available. If not, provide each student with the Equivalent Fractions BLM. Students should cut out the three circles. Have students create a model of 
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 by having them fold one circle along a diameter to make two congruent parts. Using another circle, have students fold it into four congruent parts. Now, have students repeat folding with a third circle to create eighths. Once the folding is complete, have students cut the fractional parts and label them. Using the fractional parts, have students create number sentences by showing that
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, 
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. Having students working in pairs, challenge them to create as many equivalencies as they can with their models. The activity can be repeated with thirds, sixths, and twelfths. Students can think of a clock to estimate 
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 and
[image: image55.wmf]3

2

. They can draw lines from the center to 12:00, to 4:00, and to 8:00 to make thirds. Another way to fold the circles to get sixths is to fold the circle in half and then make two folds to make equal sections. Make sure that the edges meet to insure equal sections. This divides the circle into six equal parts. The activity can be repeated with thirds, sixths, and twelfths, etc., with students using their protractors to measure central angles of 
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to show thirds. 

As an extension, students can visit http://www.learningplanet.com/sam/ff/index.asp to practice matching equivalent fractions in a game format. The game is called Fraction Frenzy.

(Extension:  “Fraction Action”  SR 39 and 40)

Assessment

The students will draw 4 congruent rectangles and use these rectangles to show that ½=2/4=4/8=8/16.
*Activity 41:  Comparing Fractions (LCC Unit 4 Activity 18) 

(GLE:  4) 

Materials List:  paper, pencils, fraction circles, math learning logs

Give each group of students two sets of fraction circles. Have them place 2 whole units in the center of the table. Have one student display 
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 on one of the circles, and a second student display 
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 on the other circle. Write 
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 on the board. Ask students to discuss which fraction is larger and why. Continue having students model fractions with the same denominator. You want them to see that if the denominators are the same, the larger numerator will show the larger fraction. Tell the students to think of eating a pizza. If two pizzas are cut into the same size pieces (the denominator), they get more pizza if they get more pieces (the numerator.) 

Continue the activity with fractions in which the numerators are the same, but the denominators are different. You want them to see that if the numerators are the same, the fraction with the smaller denominator will be larger. If a pizza is cut into 2 pieces, the pieces will be larger than a pizza that is cut into 6 pieces. Both of these ideas are critical to working with fractions. Next, give fractions that do not have the same numerator or denominator. To help them compare fractions, encourage students to model the fractions using the fraction circles or a number line. Encourage students to use number sense when comparing fractions. 
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 is less than 
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 and 
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 is greater than 
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In their math learning logs, (view literacy strategy descriptions), have students use pictures, numbers, and/or words to find ways to show that 
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 of a pizza is larger than 
[image: image67.wmf]5
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 of that same pizza.

Short-cut (Bow Tie Method to compare fractions)

1. Multiply the first fraction’s denominator by the second fraction’s numerator.  Record the product on the right.

2. Multiply the second fraction’s denominator by the first fraction’s numerator.  Record the product on the left.

3. Compare the two products.  Write <, >, or = between the fractions.


Assessment

The students will use pictures, numbers, and/or words, to find three ways to show that 2/3 of a pizza is larger than 2/5 of that same pizza. 

The students will show how to compare ½ and ¾ using manipulatives or drawings.

Activity 42: Decimals, Fractions, and Mixed Numbers (LCC Unit 4 Activity 12)
(GLEs: 2, 5) 

Materials List:  Decimal Squares BLM, transparency of Decimal Squares BLM, paper, pencils

Provide each student with a copy of the Decimal Squares BLM, and make a transparency of it. Begin by discussing the top large square. Have students tell what they know about it. (It is made up of 100 smaller squares. There are 10 rows and 10 columns. There are 10 squares in each row, and 10 squares in each column.)

On your transparency, shade the small square at the top left, and have students do the same on their Decimal Squares BLM. Ask questions such as these:  How many small squares are shaded? (1) How many squares in all? (100) What part of the large square is shaded? (
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) Show students that this can also be written as the decimal, 0.01. Consider also discussing that percent means parts per hundred. The amount could also be written as 1%. On a sheet of paper, have students write 
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 = 0.01 = 1%. Shade the next square in that column. Have students do the same. The amount is now 
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. On their paper, have students write 
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 = 0.02 = 2%. Consider looking at other equivalencies such as 
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 = 
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. Continue shading and recording different amounts. Pay particular attention to 
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Once they have shaded one entire large square, have students shade one small square in the second large square. Students should see that the amount shaded is 
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, 1
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, 1.01, or 101%

Continue shading the other amounts of squares.

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

Students will be challenged to change decimals to fractions by following stocks or bonds in a newspaper.  See “Advanced Learners” section of Teacher’s Manual page 328B.
Assessment
The students will discuss how he/she can easily tell that 1/8 is to the left of ½ on the number line.
*Activity 43:  Fractions and Money (LCC Unit 4 Activity 13)

(GLEs:  2, 4, 5) 

Materials List:  paper, pencils, play money

Ask students to write fractions as parts of a dollar. For example, ask them to show a dime as a fractional part of a dollar. Students may reason that there are 10 dimes in a dollar, so 1 dime would be 
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. Others may reason that a dime is worth 10 cents, so the fractional part would be 
[image: image83.wmf]10

100

. Stress that these are equivalent fractions.
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. Remind students to write 
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as the decimal 0.1 and 
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 as the decimal 0.10. Have students represent 2 dimes, 5 dimes, 7 dimes, etc. Ask questions about comparisons of two fractions, such as, which is greater 
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 or 
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and the comparison of two decimals, such as, which is greater 0.09 or 0.1? Continue with questions about nickels, pennies, quarters, and 50¢ pieces. To incorporate numbers greater than 1, give amounts such as 11 dimes, 6 quarters, etc.

Activity 44:  Fractions Near 0, 1/2, and 1 (LCC Unit 4 Activity 17)
(GLE:  4) 

Materials List:  paper, pencils, fraction circles or strips

Provide each group of students with a set of fraction circles or strips. Have them place a 
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 piece in the center of the table. On the board, or on the overhead projector, make a table like this.
	Fractions Near 0
	Fractions Near 
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	Fractions Near 1

	 
	
	


Call out a fraction. Have students model the fraction and decide where to place the fraction in the table above. Once about 10 fractions have been called out, ask students to look for patterns in each column. What is alike about the fractions in each column? How can you decide if a fraction is near 0, 
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2

, or 1? These ideas will help students when comparing fractions and estimating fractional amounts.

*Activity 45:  Different Names for Fractions Greater than One ((LCC Unit 4 Activity 14)

(GLE:  5) 

Materials List:  paper, pencils, 3 sets of fraction circles for each group

Provide each group of students with 3 sets of fraction circles. Have them place the 3 whole units in the center of the table. Using the 
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 pieces, place one piece on one of the whole units. Ask what fraction has been displayed. (
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) Place a second piece on the same circle and ask what amount has been displayed. Some students will say 1 whole, and some students will say 2 halves. Stress that 1 = 
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. Continue adding the 
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 pieces until they have covered all 3 circles. Ask students to explain why 
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names the same amount as 
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. Do the same activity with thirds. 

Continue having students display fractional amounts greater than 1 and naming each amount in two different ways. Fractions greater than or equal to 1 are called improper fractions in many textbooks.

*Activity 46:  Fractions Greater than One on a Number Line (LCC Unit 4 Activity 15)
(GLEs:  5, 15) 

Materials List:  paper, pencils

This activity is an extension of Activity 52. Tell students that they are going to enlarge another part of the ruler, this time the part between 1 and 2. Use a new sheet of paper, not the old sheet used in Activity 11. Have students turn their paper sideways and draw a line across the top of the paper from end to end. Draw a line on each side of the paper that starts at the top line and runs about halfway down the page. Get as close to the edges as possible. Label the left line as 1 and the right line as 2. Fold the paper in half. On the fold line, draw a line from the top line about half as long as the 1 and 2 lines. Be sure that the students label the fold line as
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, not just 
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Ask students what is another name for the 1 on their rulers when they fold it in halves. (
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) Ask what would be other names for 
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and 2 using halves. (
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) Fold the ruler again, and ask the same questions about fourths. Don’t bother with eighths and sixteenths.  Just make sure that students get the idea that 
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 is the same as
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.
Assessment

The students will draw 4 congruent rectangles and use these rectangles to show that ½=2/4=4/8=8/16.

Using fraction circles, a number line, or drawings, the student should explain why 
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*Activity 47:  How Big is the Fraction? (LCC Unit 4 Activity 19)

(GLEs:  2, 4, 5) 

Materials List:  How Big is the Fraction? BLM, paper, pencils

Distribute the How Big Is the Fraction? BLM to students.

	= 0
	Between
0 and 
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Call out fractions, decimals, and mixed numbers and have the students place them in the proper columns. Examples include 
[image: image111.wmf]2

4

, 
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, 0.5, 1.2.

Assessment

The student will name a fraction, mixed number, or decimal equal to 0, between 0 and ½ and 1, equal to 1, and between 1 and 2.

Unit 3 Concept 3: Real World Application/Adding and Subtracting Fractions

GLEs

*Bolded GLEs are assessed in this unit. 

	2
	Recognize, explain, and compute equivalent fractions for common fractions (N-1-M)(N-3-M) (Synthesis)

	3
	Add and subtract fractions with common denominators and use mental math to determine whether the answer is reasonable (N-2-M) (Evaluation.)

	5
	Read, explain, and write a numerical representation for positive improper fractions, mixed numbers, and decimals from a pictorial representation and vice versa (N-3-M) (Analysis)

	6
	Select and discuss the correct operation for a given problem involving positive fractions using appropriate language such as sum, difference, numerator, and denominator (N-4-M) (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)

	13
	Write a number sentence from a given physical model of an equation (e.g. balance scale) (A-2-M) (A-3-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:

· Add or subtract two fractions with a common denominator

· Represent the answer to fraction equations and inequalities on a number line
· Check to see if two different answers for a fraction operation problem are equivalent

· Work with ratios to see if they represent the same comparison
Key Concepts:
· Recognize which operations to use to solve a given problem

· Solve addition and subtraction problems involving fractions
	Vocabulary:

· Inequality
· Number Sentence
· Common Denominator
· Least Common Denominator


	Assessment Ideas:

· See end of Unit 3

Activity-Specific Assessments:

· Activities 50, 52, 54, 55, 56, 57

	Resources:

· Fraction Strip
· Spinners
· Number Line
· Harcourt Math Series
· 16.1-16-5

· Teacher-Made Supplemental Resources


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

· Word Pyramids page 21
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

· Suppose two fractions are both less than 1.  Can their sum be greater than 1?  Can their sum be greater than 2?  The student will explain his/her thoughts using an example.

· The student will answer the following question.  Look at the following sequence.  12/10, 9/10, 6/10, 3/10, …..  What patterns do you see in the sequence?  Explain how you could find the next fraction.  
· The student will name 3 places where he/she see fractions, mixed numbers, or decimals in real-life.
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 48: Make That Fraction (LCC Unit 7 Activity 2)
(GLEs 2, 4, 5) 

Materials List:  Make That Fraction BLM, two number cubes labeled 1-6 for each pair of students, pencils, Opinions About Fractions and Decimals BLM

Distribute the Make That Fraction BLM to students. Students should work in pairs, but each student needs a copy of the BLM. The first player rolls the two number cubes and uses the number to create one fraction to fit one of the descriptions. For example, if a student rolls 3 and 5, the student could make 
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 for a fraction > 
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, or 
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 for a fraction > 1. Players take turns. If a player cannot make a fraction to match a description, the player loses a turn. The first player to complete the entire sheet is the winner.

After playing the game, present students with an opinionnaire (view literacy strategy descriptions) to challenge their understanding of fractions and decimals. Opinionnaires force students to take a stand and to defend their reasoning. The emphasis is on the students’ points of view, not the correctness of their opinions. Give each student a copy of the Opinions on Fractions and Decimals BLM. Invite students to share their opinions and discuss the different viewpoints. Have them return to the opinionnaire and adjust their answers and reasoning as needed. By taking a stand on the questions and engaging in discussions about their stands, students make connections from their opinions and ideas to those of their classmates.

*Activity 49:  Fraction Strips (LCC Unit 7 Activity 3)
(GLEs:  3, 5)

Materials List:  Fraction Strips A-F BLMs, colored stock paper, scissors, paper, pencils, Internet access-optional

Run copies of the Fraction Strips A-F BLMs. Run each on a different color paper. Provide each student with one of the strips in each color. One strip should be left as the whole unit, while the other strips should be cut into halves, fourths, eighths, thirds, and sixths. Give students problems to model such as these: Cheri ate 
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 of the Power Bar at breakfast and 
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 of the Power Bar at lunch. How much of the Power Bar did she eat?  (
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). Charley had 
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 of a Power Bar in his pocket. He ate 
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 of it. How much of the Power Bar is left? (
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) When an answer, such as 
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, can be written in a simpler form, have students use the other fraction pieces to find the simplest form. Emphasize that both answers are correct because they are equivalent fractions. Give problems that involve the whole unit, such as 
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. To show fractions greater than 1, have two students work together. For fractions greater than 1, emphasize writing both mixed numbers and improper fractions. 

The National Library of Virtual Manipulatives, www.nlvm.usu.edu, has lessons using fraction manipulatives. From the home page, click on Virtual Library, then click in the box for Numbers and Operations, and Grades 3-5. Scroll down to the different fraction activities. As an example, in one of the fraction pieces activities, students make “1” using different sized pieces. These lessons may also be directly accessed by typing the following and selecting a fraction activity:  http://nlvm.usu.edu/en/nav/frames_asid_274_g_2_t_1.html?open=activities. 

Although the GLE calls for adding and subtracting fractions with like denominators only, because students have worked with equivalent fractions, unlike denominators could be introduced.

Activity 50:  Cover Up/Uncover (LCC Unit 7 Activity 4)

(GLEs:  3, 13) 

Materials List:  fraction strips from Activity 3 or fraction circles, Fraction Spinners BLM, paper clip, paper, pencils

Using the paper strips from Activity 60, have students play the game Cover Up. (This could be done with fraction circles, rather than the strips.) Provide each pair of students with the Fraction Spinners BLM. A paper clip and pencil can be used as a spinner. Have students choose one of the spinners and the corresponding fraction parts, either halves, fourths, and eighths or halves, thirds, and sixths. Have each student lay out the “whole” strip. The first student spins and covers that amount on his/her “whole” strip. Students take turns spinning until they cover the entire strip. Players lose a turn if they cannot cover the strip exactly. To play Uncover, students cover the entire “whole” strip with the fraction pieces, spin, and uncover until the entire strip is uncovered. For each game, have the students write the number sentence, or equation, for each spin. For example, if they have 
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 covered and spin 
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. Students could use other equivalent pieces to cover their strip. For example, if students spin 
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 piece to cover. The focus is more on equivalent fractions than operations with fractions with unlike denominators.

Assessment

Using fractions, circle, or drawings, the student will show why ¼ + ¾ = 1.

Activity 51: Who Are We? (LCC Unit 7 Activity 9)
(GLEs: 2, 3, 4, 5) 

Materials List:  Who Are We? BLM, pencils

Have students work in pairs. Provide one copy of the Who Are We? BLM to each pair of students. Students should find two different answers to fit each statement. Discuss each problem in class, listing all of the possible answers. Students do not have to use unlike denominators at any time. However, if students do use unlike denominators, discussion can follow about substituting an equivalent fraction so that they can add the fractions
Activity 52:  Memory! Sums and Differences (LCC Unit 7 Activity 5)

(GLEs:  3, 9) 

Materials List:  Concentration Cards BLM, scissors, fraction strips from Activity 3 or fraction circles

Teacher will model addition and subtraction of fractions with common denominators using fractions circles. Give students sets of the cards from the Concentration Cards BLM. Working in pairs or groups of fours, have the students play Concentration with the cards. Have students take turns flipping one card over from each set, with the goal of matching the problem with the correct answer. Have students practice using mental math to determine whether the answer is reasonable as the game is played. Sometimes students will have to find an answer that is in simplest form. The student or team with the most correct matches wins. If there is a disagreement, have students model the problem with the strips or circles.

 (Extension: page SR 32)

Assessment

Give the students a sheet of paper with 4 fraction problems, either addition or subtraction, drawn using fraction circles, squares, or strips. Also on the page, have about 8 fractions, 4 of which are answers to the problems.  The student will match the problems and answers.
*Activity 53:  Operations on a Number Line (LCC Unit 7 Activity 6)

(GLEs:  2, 3, 5, 9) 

Materials List:  Number Lines BLM, pencils

Give students the Number Lines BLM. Have students label each mark on the number lines with all of the names for it. For example, on line A, for 
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and for 2, also label 
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, also label 
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, also label 
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. Give students addition and subtraction problems such as 
[image: image148.wmf]33

12

4444

,

++

 and 
[image: image149.wmf]3

1

22

-

. Bring in estimation questions such as this:  If I subtract 
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, will my answer be greater or less than 1? If you have done Activities 11 and 15 from Unit 4, the labeling should be easy. The website http://www.visualfractions.com has a lesson that uses number lines or fraction circles to add and subtract fractions. The game, Find Grampy, focuses on estimating fractions on a number line. The game, Cookies for Grampy, focuses on using different pieces to make a whole cookie. To access these games, type the following into your web browser:  http://www.visualfractions.com/Games.htm.

Use the student questions for purposeful learning (SQPL) strategy (view literacy strategy descriptions) to challenge students about their ideas of adding fractions and equivalency. Put the following statement on the board. “Jorge says 
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; and Mia says 
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. Who is correct? Have students work with a partner and brainstorm 2-3 questions that would have to be answered to determine who is correct. Some questions might be ones such as these: Could all of the students be correct? Are all of the answers equivalent? Could we use the number line to check each answer? Are some answers in lowest terms? What mistakes might have been made when adding fractions? Have student pairs present one of their questions to the class. 
Write the questions on the board. Reread the opening statement. As a class, have students answer each question, and then decide which student had the correct answer. (Both Jorge and Lititia are correct.)
Assessment

The students will draw a number line and mark the following points on the line:  0, ¾, 1½, 2/2.
*Activity 54:  Number Lines (LCC Unit 7 Activity 11)

(GLE:  14) 

Materials List:  Number Lines BLM, paper, pencils

Give students the Number Lines BLM. Ask students to find a fraction such as 
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 on number line A. After locating 
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, ask them to name 3 fractions that would be greater than 
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on the board. Show them how to draw 
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on the first number line. Continue with different fractions and the other number lines, asking questions about greater than, greater than or equal to, less than, less than or equal to, and equal to. Each time, have students write the equation or inequality, and then graph it on the number lines.

Assessment

The students will use number lines to explain the difference of an inequality that says “greater than”, and one that says “greater than or equal to”.
*Activity 55:  How Far Is It? (LCC Unit 7 Activity 8)

(GLEs:  3, 6, 9) 

Materials List:  How Far Is It? BLM, paper, pencils, math learning logs

Make a transparency of the How Far Is It? BLM or give students copies of it. Give directions about the maps such as this:  Take the shortest route, but stay on the path. Then ask, To find out how far the library is from Mark’s house, should you add or subtract 
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 and 
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? To find out how much farther Kathy’s house is from Mark’s house than the library, what operation (s) should you use? To emphasize estimation, ask questions such as this: Do you think the distance from the school to Kathy’s house is more or less than 1 mile?

Using math learning logs (view literacy strategy descriptions), have students write one addition, one subtraction, and one estimation question about Map B.  Have students share their questions with the class.

Assessment

Using the How Far Is It? BLM, have students make up one addition and one subtraction word problem involving fractions, using Map A. Students should write the equation and solve the problem.
Using the map that you have drawn, the student will make up one addition and one subtraction word problem using the fractions and then solve them.
Activity 56:  Fraction Patterns (LCC Unit 7 Activity 10)

(GLEs:  3, 5, 33) 

Materials List:  paper, pencils, overhead fraction calculator-optional

Write the following sequence of fractions on the board. 
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Have students describe the patterns they see. They may see things such as the denominator stays the same and the numerator increases by 1. Ask them to explain how they could find the next number in the sequence. Ask them what fraction was added to a term to get the next fraction. (
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) Give sequences that involve adding 
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. Be sure to give decreasing sequences, such as 
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… If you have an overhead fraction calculator, enter 0 + 
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 =. As you press the equal key, the calculator will continue to add 
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 each time. As the number appears on the display, write it on the board. Have students predict the next number in the pattern.

Assessment

The students will work as partners.  One student will write a sequence involving fractions.  The second student will continue the pattern and explain the sequence.
*Activity 57:  Writing about Computation (LCC Unit 7 Activity 7)
(GLE:  6) 

Materials List:  paper, pencils

Using a scenario of a trip to a pizza parlor, have students write a math story chain (view literacy strategy descriptions) about fractional parts of pizza. Each student in the group contributes a part to the story chain. For example, Student 1 writes: Jeanne ate one-fourth of a large pizza. Student 2 writes: Derrick ate two-fourths of a pizza. Student 3 asks the question: Did the two students eat the entire pizza? Student 4 answers the question and explains the answer.

Students in the story chain groups should talk about the accuracy of the answer and the logic of the story problem. If necessary, revisions to the story chain should be made. Have group present their problems to the class. Ask questions of them such as:  What operation should you use to solve the problem? Would 
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 be a reasonable answer? Why, or why not?

Although the GLE only calls for addition and subtraction of fractions with like denominators, some students may write story chains that involve unlike denominators. Students should use models to show equivalent fractions so that an answer can be determined.

(Extension:  “Number it, Picture it, Write it”  page SR 43)

Assessment

The student will describe a time in his/her life when it would be necessary to add and subtract fractions.  

Constructed Response Example:  Harcourt Performance Assessment page 48-49 “Pizza Time” and “On The Job” or student textbook page 422.

Unit 3 Assessment Options

General Assessment Guidelines
· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation

· Either one 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:  The students will show how to compare 
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 and 
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 using manipulatives or drawings.

· One problem that requires students to explain their reasoning such as:  The students will explain how to find three fractions equivalent to 
[image: image172.wmf]1
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.

· One problem involving real-life such as:  The students will name 3 places where he/she sees fractions, mixed numbers, or decimals in real life.

· One problem that requires the use of manipulatives or drawings such as:  Using fractions, circles, or drawings, the student will show why 
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· One problem that requires the student to explain his/her reasoning such as:  Why is the sum of 
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and not 
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? The student will explain his/her reasoning.

· One problem involving real-life such as:  The student will describe a time in his/her life when it would be necessary to add and subtract fractions.

· Journal entries could include the following:

· Have the student answer the following question and explain his/her reasoning. Can 
[image: image176.wmf]1

4

 ever be larger than 
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?

· The student will explain the difference between prime and composite numbers, and give an example of each.

· Suppose two fractions are both less than 1. Can their sum be greater than 1? Can their sum be greater than 2? The student will explain his/her thoughts using an example.

· The student will answer the following question. Look at the following sequence. 
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, … What patterns do you see in the sequence? Explain how you could find the next fraction.

Activity-Specific Assessments

· Concept 1 Activity 31
· Concept 2 Activities 39, 40, 41, 42, 46, 47 
· Concept 3 Activities 50, 52, 54, 55, 56, 57
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.
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* 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.).




Illustration:


○�
○�
○�
�
○�
○�
○�
�
6 is a multiple of 3. 


I can make groups of 3 with no leftovers. 





Multiple





Definition:


A multiple is the product of a whole number and any other number.





Characteristics:


Multiples are whole numbers. Multiples can be even or odd.





Assessment�The student should discuss how he/she can easily tell that � EMBED Equation.3 ��� is to the left of � EMBED Equation.3 ��� on the number line.





Examples:


Multiples of 3 are 3, 6, 9, 12 …





2	   3


5	   7   


2 x 7 = 14     <     5 x 3 = 15,  so 2/5 < 3/7.
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