Name: ________________________________________________
                                                                   6th Grade Math: Unit 4: Operating with Fractions and Decimals


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 4:  Operating with Fractions and Decimals
Time Frame:  4 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· A fraction is another representation for division.

· Equivalent fractions represent the same value.

· Divisibility rules can be used to find equivalent fractions quickly.

· Fractions and decimals are different representations for the same amounts and can be used interchangeably.

· 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

Decide which representation (i.e., fraction or decimal) of a positive number is appropriate in a real-life situation (N-1-M) (N-5-M)(Application)
5

Add and subtract fractions and decimals in real-life situations (N-5-M) (Analysis)
9

Use and explain estimation strategies to predict computational results with positive fractions and decimals (N-6-M) (Synthesis)
10

Use models and pictures to explain concepts or solve problems involving ratio, proportions, and percent with whole numbers. (N-8-M) (Synthesis)

13

Calculate, interpret, and compare rates such as $/lb, mpg, and mph (M-1-M) (A-5-M) (Synthesis)

20 

Reflections:



	Concept 1:   Fractions and Decimals
3. Can students use number sense and factorization to find the greatest common factor (GCF) and least common multiple (LCM) of a pair of whole numbers? 

13. Can students predict reasonable outcomes for the addition and subtraction of decimals? 
14.   Can students use a variety of strategies to add and subtract fractions, leaving answers in lowest terms when specified?

15.  Can students add and subtract decimals, leaving answers rounded to specified places?
	Activity 41: Daily warm-up Activity - First 100 days 

GQ 3


	3
	

	
	* Activity 42: Fraction Vocabulary Awareness

(Literary Strategy)
	3
	

	
	*Activity 43:  Working with Equivalent Fractions and Mixed Numbers 

GQ 14
	3, 9
	

	
	Activity 44: Adding and Subtracting Fractions 

GQ 14
	 9
	

	
	*Activity 45: Adding and Subtracting Fractions Unlike Denominators 

GQ 14
	
	

	
	*Activity 46:  Adding and Subtracting Decimals 

GQ 13, 15
	3, 9
	

	Concept 2:   Fractions and Decimals in the Real World

3. Can students use number sense and factorization to find the greatest common factor (GCF) and least common multiple (LCM) of a pair of whole numbers?
12. Can students utilize various strategies to work with rates and ratios such as mph, mpg, and dollar/pound?

16.  Can students apply addition and subtraction of fractions and decimals to money and measurement problems? 
	Activity 47: Daily warm-up activity - First 100 days 

GQ  3
	3
	

	
	*Activity 48:  Real-World Fractions and Decimals

GQ 16
	5, 9
	

	
	Activity 49: Real-world Computation with Decimals 

GQ 16
	9
	

	
	Activity 50: Menu Math

GQ 16
	9
	

	
	*Activity 51: Grocery Math

GQ 12
	10, 13, 20
	

	
	Activity 52:  Numbers in the News 

GQ 16
	9
	


Unit 4 Concept 1:  Fractions and Decimals 

GLEs

*Bolded GLEs are assessed in this unit

3      Find the greatest common factor (GCF) and least common multiple (LCM) for 
                       whole numbers in the context of problem-solving (N-1-M)(Application)
9 
Add and subtract fractions and decimals in real-life situations (N-5-M)(Analysis)

10 
Use and explain estimation strategies to predict computational results with positive fractions and decimals (N-6-M)(Synthesis)
	Purpose/Guiding Questions:

3. Can students use number sense and factorization to find the greatest common factor (GCF) and least common multiple (LCM) of a pair of whole numbers? 

13. Can students predict reasonable outcomes for the addition and subtraction of decimals? 
14. Can students use a variety of strategies to add and subtract fractions, leaving answers in lowest terms when specified?

 15. Can students add and subtract decimals, leaving answers rounded to specified places?

Key Concepts:
· Add and subtract fractions, with answers in lowest term when specified
· Add and subtract decimals, round answers to specified place value
· Apply addition and subtraction of fractions and decimals to money and measurement

	Vocabulary:

· Like fractions

· Simplest form

· Least common denominator

· Mixed number

· Front end estimation

· Clustering 

· Rounding



	Assessment Ideas:

· See end of Unit 4
Activity-Specific Assessments:

· Activities 42, 43, 45

	Resources:

· fraction strips/manipulative

·  pattern blocks
·  colored cereal (Fruit Loops)

· Zip lock bags
· calculators

· Teacher-Made Supplemental Resources

· Black Line Masters


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 41: Daily warm-up Activity - First 100 days (APCC Unit 3, Activity 29)
 (GLE: 3) 

Continue marking each day by creating arrays and marking fractions on the adding machine tape number line.  These warm-ups will reinforce previous GLEs throughout this unit.  Use the previously constructed arrays that are kept posted in the classroom. (These arrays should be formed each day from the Number of the Day. Example: On the 15th day of school, students would form a 5 x 3 and a 1 x 15 array.)  Students can use the posted arrays to find the greatest common factor (GCF) of two numbers. For instance, with the fraction
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, have students look at all possible arrays for 8: 
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. The largest factor that is in common with the two numbers is the number 4. Students should use these arrays as a tool for finding the GCF of any two numbers from 1 through 100.

* Activity 42: Fraction Vocabulary Awareness (LCC Unit 4, Activity 1)
Materials List: Fractions BLM, pencil

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

	Greatest Common Factor (GCF)
	
	
	
	
	

	Least Common Multiple (LCM)
	
	
	
	
	

	Denominator
	
	
	
	
	

	Numerator
	
	
	
	
	

	Equivalent Fractions
	
	
	
	
	


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 activities throughout this unit, students should return to the chart to fill in examples and definitions in their own words. The goal is to have all plus signs at the end of the unit.  After all the students have completed the chart, have them share their examples and definitions with each other to check for accuracy.
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*Activity 43:  Working with Equivalent Fractions and Mixed Numbers (LCC Unit 4, Activity 2)
(GLEs: 3, 9) 
Materials List: Fraction Table BLM, Fraction Operations BLM, pattern blocks, pencil

Adding and subtracting fractions with unlike denominators should be a natural progression from work done in Unit 2. Distribute the Fraction Table BLM and review with students the process of finding equivalent fractions. Discuss the connections and application this has to finding GCF and LCM of numbers. 

Distribute the Fraction Operations BLM and start with fractions with common denominators by having the students complete problems 1 – 3 in small groups.  Discuss the answers as a class.  Use of pattern blocks with a focus on replacement would be helpful. 

Have students complete the Fraction Operations BLM and discuss the process they are using in their groups.  

In their math learning logs (view literacy strategy descriptions), have the students explain the process they used to add and subtract the fractions.  This sometimes helps students to understand that adding and subtracting fractions requires a common “name” or denominator. As students become more proficient, have them add the fractions mentally. Include mixed numbers. Let students exchange log entries with a partner to check for logic and accuracy.

Assessment

The student will thoroughly answer the following: In adding two fractions, is it better to use a common denominator or the LCD to write the equivalent fractions? Why?

Activity 44: Adding and Subtracting Fractions (Prior Knowledge) (Teacher-made Activity) 

(GLE: 9)

Students will need colored cereal (Fruit Loops) in a small Ziploc bag. Students will determine the fraction of each color, put the fractions in simplest terms, write equivalent fractions, and add fractions. Activity sheet is located in Teacher-Made Supplemental Resources – “Fruity Fractions”. 
*Activity 45: Adding and Subtracting Fractions Unlike Denominators (LCC Unit 4, Activity 3)
 (GLEs: 3, 9) 
Materials List: Clock Face BLM, Ad Space BLM, pencil, paper

Review the process of adding and subtracting fractions with like denominators. To facilitate understanding of the process of adding and/or subtracting fractions with unlike denominators, give students opportunities to discover the algorithm. Revisit application of GCF and LCM in class discussions. Give students problems that reflect real life situations so they can easily draw models to solve the problem and transfer to relevant algorithms. Following are examples:

· Mary walked for 10 minutes and ran for 15 minutes. What fraction of an hour did she exercise? Solve the problem by using a clock face to model, write the related problem, and explain your answer. Shade 10 minutes on the clock face from 12 to 2, indicating that each 5 minute period is 
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 of an hour or that the 10 minute period is 
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 or 
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 hour. Continue to shade the next 15 minutes from 2 to 5 and indicate the fraction of an hour there. (
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) .The related problem is 
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· John always buys advertisement space in a local magazine. In the past, he has bought an ad the size of A. This year he would like to buy one the size of C + D + E. What fractional part of the page would he buy? How much more ad space did he buy this year than last year? Explain your work and write the problems you solved. 
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Teacher Note:  A & B are equal in size; C & F are equal in size; D & E together are the same size as C; and the height of A and C are equal.) Students should determine that 
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. To solve the problem, students will have to discover the need to subdivide the entire page into twelve equal parts. 

Extension of Activity 4 located in Teacher-Made Supplemental Resources (Applications of Fractions – Advertising Fractions).

Below are websites to provide additional practice adding and subtracting fractions.

http://www.aaamath.com/fra.html
http://www.funbrain.com/fractop/index.html
http://math.rice.edu/~lanius/fractions/frac4.html
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*Activity 46:  Adding and Subtracting Decimals (LCC Unit 4, Activity 7)
(GLE: 9) 
Materials List: calculators, Decimal Operations BLM, pencil
Have students use the calculator to solve addition and subtraction problems with decimals. Ask them to look for patterns they see with the problems so that they can develop their own algorithms for solving these types of problems. After substantial examples have been explored and the students can correctly state and explain an algorithm, offer them problems to solve using pencil and paper. Stress the importance of first solving by mental math to arrive at an estimated answer. When students have correctly mastered use of the algorithm of adding and subtracting (set-up problems by lining up decimals and solving as with whole numbers), continue by giving them real-life situation problems to solve.

Below are websites to provide additional practice adding and subtracting decimals
http://www.math.com/school/subject1/practice/S1U1L4/S1U1L4Pract.html
http://www.shoreline.edu/callab/GED/Decaddsub1.htm
http://www.funbrain.com/football/index.html
http://www.quia.com/rr/31090.html

Unit 4 Concept 2:  Fractions and Decimals in the Real World
GLEs

*Bolded GLEs are assessed in this unit

3
Find the greatest common factor (GCF) and least common multiple (LCM) for whole numbers in the context of problem-solving (N-1-M)(Application)
5 Decide which representation (i.e., fraction or decimal) of a positive number is appropriate in a real-life situation (N-1-M) (N-5-M)(Application)
9
Add and subtract fractions and decimals in real-life situations (N-5-M)(Analysis)

10
Use and explain estimation strategies to predict computational results with positive fractions and decimals (N-6-M) (Synthesis)
13
Use models and pictures to explain concepts or solve problems involving ratio, proportions, and percent with whole numbers. (N-8-M) (Synthesis)
20
Calculate, interpret, and compare rates such as $/lb, mpg, and mph (M-1-M) (A-5-M) (Synthesis)

	Purpose/Guiding Questions:

3. Can students use number sense and factorization to find the greatest common factor (GCF) and least common multiple (LCM) of a pair of whole numbers?
12. Can students utilize various strategies to work with rates and ratios such as mph, mpg, and dollar/pound?

16. Can students apply addition and subtraction of fractions and decimals to money and measurement problems?
Key Concepts:
· Apply addition and subtraction of fractions and decimals to money and measurement problems
· Determine the precision, accuracy, and error in measurement for a given situation 

	Vocabulary:

· Precision

· Accuracy

· Error in measurement



	Assessment Ideas:

· See end of Unit 4
Activity-Specific Assessments:

· Activity 48, 51

	Resources:

· School Supply game board

· grocery ads

· construction paper

· rulers

· scissors

· Internet or Newspaper
· Teacher-Made Supplemental Resources

· Black Line Masters


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 47: Daily warm-up activity - First 100 days (APCC Unit 3, Activity 37)
(GLE: 3)
Continue marking each day by creating arrays and marking fractions on the adding machine tape number line.  These warm-ups will reinforce previous GLEs throughout this unit.  Use the previously constructed arrays that are kept posted in the classroom. (These arrays should be formed each day from the Number of the Day. Example: On the 15th day of school, students would form a 5 x 3 and a 1 x 15 array.)  Students can use the posted arrays to find the greatest common factor (GCF) of two numbers. For instance, with the fraction
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, have students look at all possible arrays for 8: 
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. The arrays that have common factors are 
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. The largest factor that is in common with the two numbers is the number 4. Students should use these arrays as a tool for finding the GCF of any two numbers from 1 through 100.

*Activity 48:  Real-World Fractions and Decimals  (LCC Unit 4, Activity 5)
(GLEs: 5, 9) 

Materials List: paper, pencil      

Divide students into small groups. Have them brainstorm (view literacy strategy descriptions) a variety of situations where decimals or fractions would be required. Examples for decimals:  money; timing at track meets, swim meets; converting liters to quarts/ounces; measuring height, depth, etc.; gasoline; batting averages; stock prices; football statistics. Examples for fractions:  dividing/cutting food—pizza, apples, oranges, etc.; weighing food. 

After discussing the examples above, have the students create a math story chain (view literacy strategy descriptions) using real-life decimals and/or fractions.  Put students in groups of four.  On a sheet of paper, ask the first student to write the opening sentence for the math story chain similar to the example below.  Mary is baking a cake for a friend’s birthday party.  The student then passes the paper to the student sitting to the right, and that student writes the next sentence in the story.  A recipe calls for ¼ cup of granulated sugar and ⅔cup of brown sugar.  The paper is passed again to the right to the next student who writes the third sentence of the story.  What is the total amount of sugar needed?

The paper is now passed to the fourth student who must solve the problem and write out the answer:  (11/12 of a cup of sugar)  The other three group members review the answer for accuracy.

This activity allows students to use their writing, reading, and speaking skills while learning and reviewing the concept of adding and subtracting fractions and decimals.    

Have a discussion about why one representation is more appropriate than the other in their math story chains. Ask questions like, would it make more sense to use fractions or decimals in this situation? or Can you think of a situation where using fractions clarifies the solution process? Give examples. Would you ask for .25 of a pizza or
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? Why?

Have students record the following SPAWN (view literacy strategy descriptions) prompt in their math learning logs (view literacy strategy descriptions) and give them time to respond.  SPAWN is an acronym that stands for five categories of writing options (Special Powers, Problem Solving, Alternative Viewpoints, What If?, and Next).  These prompts should require considered and critical written responses by students.  This prompt could be one using the ‘P’ or Problem Solving category from SPAWN:  

Jill has 1 quarter, 3 dimes, and 5 nickels.  What part of a dollar does she have?  Represent your answer as a fraction and a decimal.  Which representation would you use if you were writing the amount of money you have?  Explain why? 

Allow students time to share their responses with a partner or the class.  Students should listen for accuracy and logic.  
Activity 49: Real-world Computation with Decimals (Teacher-made Activity; APCC Unit 3, Activity 39) 

(GLE 9)
Students will play the “Buying School Supply Game”. The School Supply game will give you practice estimating and calculating with decimals. The game involves the prices of items at a school store.

Rules for the School Supply game: 

Each player begins each turn assuming he/she has $4.20. In turn, each player makes up an addition or subtraction problem that uses the prices of some of the items from the school store. (Assume there is no sale tax.) If the answer to the problem is on the grid, the player who made up the problem covers the answer with one of his/her markers. If the answer is not on the grid, the player does not get to cover a square, and the next player takes a turn. The first player with four markers in a row – horizontally, vertically, or diagonally – wins the game. Have students play the game once or twice with their partner. Students must keep track of any strategies they find that helps them win the game. (Gameboard in Teacher-Made Supplemental Resources)
Activity 50: Menu Math (Teacher-made Activity; APCC Unit 3, Activity 40)

(GLE: 9)

Students use menus from local restaurants to calculate the price of a meal for the entire family. Students can begin the discussion on tip and tax. 

Divide students into groups and role play as the customer and servers.  Allow customers to order a meal and estimate their total including tax while the server calculates the exact cost including tax.  

*Activity 51:  Grocery Math  (LCC Unit 3, Activity 8)
(GLEs: 10, 13, 20) 
Materials List:  grocery ads, Grocery Ad BLM, pencil, paper, calculators

Provide students with grocery ads from a current newspaper or the Grocery Ad BLM. Have students work in pairs with a specified task: Given $20 to go to the grocery store, buy a variety of fruits and vegetables. 

Direct students to select a combination of at least four different fruits and/or vegetables .Have students estimate the total cost, estimate the tax at 10% and record the estimate total. Then have the students calculate the exact cost of the item and present the findings to the class. The findings should include the estimated cost and the final cost. Sketch a rectangle to represent the $20. Divide the rectangle into approximate parts to show prices (i.e. if $5.00 is spent on apples, ¼ of the rectangle should be marked and labeled “apples”). Use the rectangle as a visual representation of the information.

The entire $20 bill must be accounted for, including the cost of purchase and change from $20.

Considering the purchases, have students respond to the following: 

· Do you have enough money to buy three pounds of each item?

· Do you have enough money to buy four pounds of each item?

· Do you have enough money to buy five pounds of each item?

· If you bought an item in a three pound (or any quantity of pounds other that one), show the answer to what it would cost per pound. Set up the problem as a proportion.

Teacher Note: When computing 10% tax, mental math should be encouraged. Students should be able to explain how they arrived at the answer. Accept answers that show a clear understanding that “moving the decimal 1 places to the left” is because they are multiplying by .1 (one tenth or 10- hundredths).

Assessment 

Teacher will use rubric (in Teacher-Made Supplemental Resources) to assess student knowledge and computation for this activity.
Activity 52:  Numbers in the News (LCC Unit 4, Activity 4)
(GLE:  9) 

Materials List: newspapers or Internet access, paper, pencil

The newspaper and the Internet are good resources for applications of fractions and decimals. It may even be possible to find problems that relate to content students are covering in other subjects. Students will complete the following activities:
· The weekly movie box office totals are given in decimals (for example, $27.2M for $27,200,000) in newspapers. Make a chart using Excel showing the top ten movies of the week. Next, create at least 5 word problems about the top ten movies of the week. Examples:  How much more did the #1 rated movie make over the #2 or #10? How much did all ten movies make in one week? 

· The weekly movie box office totals are given in decimals (for example, $27.2M for $27,200,000) in either the local paper, USA Today, or at http://www.usatoday.com/life/movies/news/box-office.htm. Have the chart made on a transparency or put on the board. Have students answer and make up problems about the top ten movies of the week. Examples:  How much more did the #1 rated movie make over the #2 or #10? How much did all ten movies make in one week? 
· Have students research various stocks and follow the changes in price for a period of one week (or longer). Have them calculate the new closing price each day. http://markets.usatoday.com/custom/usatoday-com/html-markets.asp 

· Have students gather rainfall information for various cities at www.weather.com . These are usually reported as fractions. Have students find the totals for the week or month.

· Use the following websites to gather the information for your chart:

· http://www.usatoday.com/life/movies/news/box-office.html
· http://movies/nytimes.com/pages/movies/index.html  Then go to more box office data to find the top ten.

· Research various stocks (at least 4) and track their changes for five days.
· To gather data from stocks, use the following resources:  
· Business section of the newspaper

· www.etrade.com
· www.bloomberg.com
· Go to yahoo and then type in finance
· Using Excel, create a spreadsheet with the information gathered.  Next, create a line graph from your data.
· Gather the daily high temperatures for Baton Rouge, Louisiana, New York, New York, and Los Angeles, California.   These are usually reported as decimals.  Have students find the totals for the month.  (Use either the month so far or the previous month)  Use the following website to find the information:  www.weather.com (type in the city and state, then click on month, either stay in current month or go to previous month). After gathering the monthly high temperatures, find the average temperature for the month for each city.  Convert the decimal representation of the monthly average to a fractional representation.  Create a visual display (picture, graph, or poster) for each city using the monthly average high temperature in fractional form.

 **This activity will require the use of a computer with Internet access and also Excel.  The sheets for the students are in the Teacher-Made Supplemental Resources.
Unit 4 Assessment Options
General Assessment Guidelines
· The student will create a portfolio containing samples of experiments and activities.

· The student will give real-life examples of using fractions and/or decimals (purchase of gasoline shopping for loose vegetables and fruit, and keeping and interpreting sports statistics).
· The student will add or subtract several fractions with unlike denominators.

· The teacher will provide the student with decimal answers and fraction expressions. The student will determine which fraction expressions produce a given decimal answer.

· The teacher will create extensions to an activity by increasing the difficulty or by asking “what if” questions, whenever possible.
· The student will create and demonstrate original math problems by acting them out or using manipulatives to provide solutions on the board or overhead.
· The teacher will facilitate during small group discussion to determine misconceptions, understandings, use of correct terminology, and reasoning abilities. Appropriate questions to ask to encourage reflection as students develop algorithms for addition/subtraction with unlike denominators are: 
· How did you get your answer?

· Does your answer seem reasonable? Why or why not?

· Can you describe your method to us all? Can you explain why it works?

· What if you had started with… rather than…?

· What if you could only use…?

· What have you learned or found out today?

· Did you use or learn any new words today? What do they mean? How do you spell them?

· The teacher will ask probing questions to help students build confidence in their reasoning by asking …

· Why is that true?

· How did you reach that conclusion?

· Does that make sense?

· Can you make a model to show that?

· The student will create journal writings using such topics as:

· The most important thing I learned in math this week was…

· The easiest thing about today’s lesson was…
Activity-Specific Assessment
· Concept 1 Activity 42, 43, 45
· Concept 2 Activity 48, 51
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.).
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Assessment 


The student will thoroughly answer the following: In adding two fractions, is it better to use a common denominator or the LCD to write the equivalent fractions? Why?
















































































Assessment


Supply the student with different sets of fraction bars such as one that has three


 � EMBED Equation.DSMT4  ��� s and another that has five � EMBED Equation.DSMT4  ��� s. The student will write a word problem that can be solved with these two bars.   
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Possible answer:  Johnny got 5 brownies; each one was � EMBED Equation.DSMT4  ���of a pan. His friends Keisha, Donna, and Harold each wanted pieces that were one-fourth the size of the original pan. If he gave them the amount they wanted, how much would be left for him? (A piece that is � EMBED Equation.DSMT4  ��� the size of the original pan.)





The student will explain how drawing a diagram can help to add and subtract fractions.
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