Model Lesson Plan:  Model lesson plans are in the initial stages of creation and will be inserted as available.
	Background Information

	Content/Grade Level

	Mathematics/Grade 4

Domain – 4.NF.6 Number and Operations-Fractions (limited to fractions with denominators 2, 3, 4, 5, 6, 8, 10, 12, 100)
   Cluster:  Understand decimal notation for fractions, and compare decimal fractions.

· The Common Core stresses the importance of moving from concrete fractional models to the representation of fractions using numbers and the number line.  Concrete fractional models are an important initial component in developing the conceptual understanding of fractions. However, it is vital that we link these models to fraction numerals and representation on the number line.  This movement from visual models to fractional numerals should be a gradual process as the student gains understanding of the meaning of fractions. 


	Unit

	Use decimal notation for fractions with denominators 10 or 100. 

This is intended to be an introductory lesson for the Standard 4.NF.6. The activities focus on strategies that could be employed to use decimal notation for fractions with denominators 10 and 100.The lesson does not address 4.NF.5 or 4.NF.7. Those topics will be covered in future lessons.  The amount of time that should be spent on each activity is dependent upon the needs of the students.


	Essential Questions/Enduring Understandings Addressed in the Lesson


	· What is a decimal?
· Why is it important to understand the relationship between fractions and decimals?
· Why do we use different forms of numbers to represent equivalent values?
· How will my understanding of whole numbers and fractions help me understand and use decimals when solving problems?

· Numbers can be represented in a variety of forms.
· Decimals are an integral part of our daily life and an important tool in solving problems.
· Decimals are an important part of our number system.
· Decimals provide an easy method for computing or comparing fractions.
· Decimals are used to represent money, measurements, etc.
· The base-ten place-value system extends infinitely in two directions: to tiny values as well as to large values. Between any two place-values, the ten-to-one ratio remains the same.
· Any operation you can do with whole numbers, you can do with decimals and fractions as an extension of the whole number system. 
· The decimal point is a convention that has been developed to indicate the unit’s position. The position to the left of the decimal point is the unit that is being counted as singles or ones.  
· Decimal numbers are another way of writing fractions. It is important to understand the relationship between the two systems.
· Decimals are an extension of whole-numbers on the place value chart.


	Standards Addressed in This Lesson



	 4.NF.6 Fractions--Use decimal notation for fractions with denominators 10 or 100.  For example, rewrite 0.62 as ; describe a length as 0.62 meters; locate 0.62 on a number line diagram.

It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate. It is not the expectation that all eight Mathematical Practices will be evident in every lesson. The Standards for Mathematical Practice make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Use decimal notation for fractions with denominators of 10 or 100. 

	Relevance/Connections


	 It is expected that 4.NF.1 – 4.NF.4 will have already been taught when beginning this unit. If not, modify the lessons as needed for your students. The activities below can be used as introductory lessons to decimals over a period of several days or a week. Since PARCC has identified this Cluster as a Major Focus Cluster, emphasis should be placed on developing lessons and activities to support the Standard 4.NF.6. The activities in this lesson only address part of this Standard. Work with meters and the number line are being developed. See Lesson Seeds for ideas.    

	Student Outcomes



	· Students will demonstrate an understanding of whole number place value concepts. 
· Students will understand how fractions and decimals are related.
· Students will write fractions with denominators of 10 and 100 as decimals.
· Students continue to develop flexibility in their thinking about fractions and decimals.  They can easily move between the two systems.
· Students can apply whole number base-ten concepts to decimals, including the ten-to-one ratio that exists between any two place values.
· Students understand the decimal point separates whole numbers and decimal numbers.


	Prior Knowledge Needed to Support This Learning



	· Understanding that whole number base ten concepts, including the ten-to-one ratio that exists between any two place values.
· Knowing the value of coins (dimes and pennies in particular)
· Recognizing that a fraction is part of a whole.
· Represent fractional models numerically.
· Recognizing and representing fractions with denominators of 10 and 100.


	Method for determining student readiness for the lesson

	Use the motivation included in this lesson as a pre-assessment. 

	Materials
	· Blank paper
· 100 pennies per student (Could be real, plastic, or paper)
· 10 dimes for every two students (plastic coins or real coins)
· Math Journals
· Cups with both dimes and pennies (one cup  per pair of students) for Activity 2
· Piece=Part=Portion, Fractions=Decimals=Percents (Scott Gifford)
· Resource Sheet 1:  Representing Tenths & Hundredths
· Base ten blocks
· Centimeter Grid paper or 10 x 10 grids
· Overhead projector or document camera
· Cups with unit cubes from a base ten blocks kit (one per pair of students) for Activity 3
· Resource Sheet 2: Scooping for Decimals
· Centimeter Grid paper or 10 x 10 grids http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html 
· Scissors for each student
· Resource Sheet 3: Decimals Exit Slip
· If an interactive white board with virtual manipulatives is available, this should be provided as well






	Learning Experience

	Component
	Details
	Which practice(s) does this address? How is this practice used to help students develop proficiency? 

	Warm Up
	
	

	Motivation




	· Ask students (working in pairs) to count out 32 pennies.  
· Review how many pennies are in a dollar. Ask:  If there are 100 pennies in a dollar and you have 32 pennies, what fraction of a dollar do you have?  Write the fraction on your paper.
Note:  Students who have difficulty identifying the fraction might need to represent 32 out of 100 using base ten blocks or Digi-Blocks and record their representation on a 10x10 grid.
· Share answers.  Ask:  Is there another way to write 32 pennies?  (32 cents   32¢   .32  0.32 thirty two cents)

	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement









	UDL Components
· Representation is present in the activity through supporting the decoding of mathematical symbols and notation.
· Expression is present in the activity through the use of concrete materials. 
· Engagement is present in the activity through the use of a task that allows for active participation and exploration and through providing learners with as much discretion and autonomy as possible by providing choices in the tools used.

· Write on the board:    ____ 0.32 
Ask students to discuss which symbol (<, >, =) should go in the blank. Students may use manipulatives to support their answer. 
· Distribute blank paper. 
· Introduce the term decimal.  Ask students to work individually and list everything they know about decimals.  Give students about a minute and then have them switch papers with their partner.  Now allow another minute as students read what their partner wrote. They may add anything else they know to their partners list.  Give students one more minute to find commonalities between their two lists.  Circle/highlight ideas they both had listed before switching.  They should be prepared to share with the class.
· Class sharing:  Ask students to share what they wrote on their lists about decimals.  During the sharing, students may add new ideas they hear to their list.
· Discuss the decimal point and its purpose (symbol that separates decimals and whole numbers, designates part of a whole).
· Ask the students questions, such as, “How are fractions and decimals similar?” (Two different ways to write partial quantities.)
· This would be a good time to discuss decimal place value. For example, you could write the following numbers on the board:

18.5    185.     1.85

· Even though the digits are the same, the placement of the decimal point changes the amount. Ask students if they can explain how the amounts change. In order to do this, model for students how decimals are read (left to right, like when we read a book; the decimal is read as “and”. The number 18.5 is read as, “18 and 5 tenths.)”
· Ask students: If these numbers were amounts of money, which would you want, and why?” Allow time for students to  
· Collect students’ lists about decimals and use them to create a class chart for students to refer back to throughout the unit. If you have a dedicated math center in your classroom, you may wish to hang the chart in this area.

· Extension Activity: 
Read Scott Gifford’s Piece=Part=Portion, Fractions=Decimals=Percents to the class and discuss. 

	Standards for Mathematical Practice(s):  
· SMP3 is evident in this activity when students work to generate lists about decimals and then discuss them. Regular student interaction and discussion in the mathematics classroom help make this an opportunity for students to construct arguments for their own reasoning, as well as critique the reasoning of others. 
· SMP 7 is applied in this activity when students look for and make use of structure with decimal place value. Students may look for a pattern that allows them to develop a generalization about place value.
· SMP 8 is incorporated in this activity as students being to notice that the base ten place value system extends infinitely in two directions: to tiny values as well as to large values. Between any two place values, the ten-to-one ratio remains the same. Students may begin to see the regularity. 


	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment 


























	UDL Components
· Representation is present in the activity through using literature to varying the way mathematical ideas are presented. 
· Expression is present in the activity through the use of concrete materials. 
· Engagement is present in the activity through the use of cooperative learning groups. 

· Have students organize their 32 pennies from the previous activity for easy counting.  (Let students decide how they will organize them.)
· Students share their different ways of organizing.  (Students might organize them in groups of 2’s, 5’s, 10’s, etc.)  
· Ask students which is the most efficient?  (Organizing by 10’s and 1’s is more efficient than by 2’s or 5’s.  Some students might have organized by 25 and 7 more, but this doesn’t allow for skip counting which is a more efficient way to count).
· Tell students you operate the Place Value Bank but you only have dimes and pennies. Ask students if they were to trade coins with you so they have the least number of coins possible, what coins would they trade? Students should be able to explain how they know this.  (30 pennies for 3 dimes)
· Ask students how to write 3 dimes and 2 pennies as a fraction ().  Now ask students if we could represent 3 dimes and 2 pennies in a different way. Give students think time and allow for them to discuss their ideas in pairs before calling on students to share. (Another way to represent 3 dimes and 2 pennies is 32 pennies, which also links to writing the number as a decimal 0.32 or .32).  Students may not immediately make the connection between decimals and fractions. Ask students: 
· What do you notice about these numbers? 
What do they represent? 
· Do the different representations change the amount of coins you have? 
· Why do you think we would write these numbers as a fraction some of the time, and other time as decimals?  
· Allow time for discussion.

Extension Activity:
· Allow students to work in pairs. Distribute Math Journals and a cup of pennies and dimes to each pair. 
· Ask Partner 1 to scoop out a handful of coins. Partner one arranges the coins in front of both partners and then writes the number as a fraction. Partner two writes the number as a decimal. Partners are encouraged to discuss their answers with one another. 
· Students should record their representations in their Math Journals.
· Leave time for discussion and sharing. 

	Mathematical Practice(s):
· SMP 1 is evident as students use thinking and reasoning to make sense of problems and persevere in solving them. The problem-solving process includes assessing the reasonableness of answers.
· SMP 2 is evident in this activity as students complete the extension activity and practice writing numbers as either decimals and/or fractions by using visual models to represent the problem. 
· SMP 6 is emphasized in this activity as students accurately represent dimes and pennies in various ways.  

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment 

	UDL Components
· Representation is evident in this activity as numbers are represented as both fractions and decimals using concrete materials as well as numbers and symbols. 
· Expression is present in this activity as students are given the option to use virtual manipulatives (if available). Expression is also present in the extension activity when grid paper is given as an option.  
· Engagement is present in this activity when learners are invited to share their personal responses in their math journals.

· Distribute Resource Sheet 1: Representing Tenths & Hundredths and base ten blocks to each student. You may use Resource Sheet 1 as a warm up. Ask students to complete Resource Sheet 1 independently. (Students should have had multiple experiences using base ten blocks and should be able to identify a flat as a 100 block, a long as a ten stick, and a unit as one cube prior to completing this activity). If an interactive white  board and virtual manipulatives are available, these should be offered to students as well.
· Ask a few students to share their solutions to Resource Sheet 1 using a document camera or overhead projector. An interactive white board could also be used, if applicable.
· Distribute Resource Sheet 2: Scooping for Decimals to each student. Also distribute two base ten flats (100 block) and a cup of unit cubes to each pair of students.
· Assign the flat the value of “one”.
·  Ask students to work in pairs. Students take turns scooping a handful of unit cubes and placing them on their flat.  
· After each turn, both partners shade the grid on Resource Sheet 2 to show the cubes placed on the flat. 
· Partners should discuss and decide how to write a decimal and a fraction on their grid on Resource Sheet 2 after each turn. 
· Bring the class together after pairs of students have had a chance to complete Resource Sheet 2. Discuss students’ work.

· Extension Activity:  Distribute grid paper and scissors to each student.
· Write the following problem on the board for students to solve: 

If I use a flat to represent one whole, a long to represent tenths, and a unit to represent hundredths, what decimal numbers can I represent using exactly ten pieces? 

· Students should shade in their numbers using the grid paper provided. They may cut out their grids and glue them into their math journal and explain how they know their answers are correct. (Asking students to create their own grids gives them an opportunity to count ten rows of ten to ensure they have created a grid of exactly 100 units. For students who have difficulty, you can cut out grids in advance and hand these out).
· A whole class or small group discussion should follow this activity. 
· Note: Base ten blocks are used to solve this problem. Students could also find the biggest or smallest possible number using ten pieces. 
· Distribute math journals. Allow students to share their personal responses to this activity. You may choose to ask them to write a one-minute response, such as “what is the most important thing you learned in math class today?”, or “Tell me one thing that was unclear about today’s math lesson.” 

	Mathematical Practice(s):

· SMP 3 is evident in this activity as students discuss solutions with their partners. They may use the information gleaned from class discussions to explain in their math journals how they know their answers to the extension activity is correct.  
· SMP 5 is evident in this activity as students represent decimals and fractions using base ten blocks. 


	Closure
	Discussion:
· How are decimals like fractions?
· How are decimals like whole numbers?
· Where have you seen decimals used before? (at home, on a grocery store receipt, at a restaurant, etc.) 
· Refer back to the chart created in Activity 1 from students’ lists about what they know about decimals. Address any misconceptions and add any new ideas. Keep this as you continue to develop lessons for this Standard. 
· Distribute Resource Sheet 3: Decimals Exit Slip and base ten blocks.

	Mathematical Practice(s):
· Construct viable arguments and critique the reasoning of others
· Look for and make use of structure



	



	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners

· ELL

· Gifted and Talented

	
· Embedded within the lesson.








	Technology

	· http://themathgames.com/our-games/decimal-games/place-value/decimal-place-value-math-game (Decimal game)
· http://www.mathsisfun.com/decimals-menu.html (Introduction to decimals) http://www.sheppardsoftware.com/mathgames/decimals/DecimalModels10.htm (decimal matching game)
· http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html (Blackline masters)



	Resources

	See Unit Resources link.

























Resource Sheet 1                                         Representing Tenths & Hundredths


Grade 4:  Unit 4.NF.5-7, Understanding decimal notation for fractions, and compare decimal fractions.
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Name: _____________________________________________________

Directions: 
1. On the grids below:  
· Represent and label .  
· Represent and label the two fractional parts that have a sum of  using tenths and hundredths
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Resource Sheet 2 (1 of 2)                                               Scooping for Decimals

Name: _____________________________________________________

Directions: 
· Shade the grid to show the cubes you placed on the flat.
· Write a decimal and fraction below the grid.

 (
                        
                        
Fraction:  ____________ 
                       
Fraction:  ____________ 
                        
Fraction:  ____________
Decimal:  ____________ 
                       
Decimal:  ____________ 
                       
Decimal:  ____________
)[image: ][image: ][image: ][image: ][image: ]











Resource Sheet 2 (2 of 2)                                               Scooping for Decimals
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Resource Sheet 3                                                   Decimal Exit Ticket
Name: _____________________________________________________
Kelsey was asked to use a flat to represent one whole, a long to represent tenths, and a unit to represent hundredths. Below are some decimal numbers Kelsey represented using exactly five pieces. Place an X next to each decimal number that you believe was made with only 5 pieces.  

_____ A. 2.12 
_____ B. 0.50
_____ C. 1.43
_____ D. 4.01
_____ E. 0.83

If Kelsey could only use tenths and hundredths to represent 2.12, how many pieces would she need to use to do so? Explain how you know this.

______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
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