

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

Overview
This unit introduces the concept of decimals for the first time.  Students express fractions with denominators of 10 or 100 as decimals and then use this decimal form to add the fractions.  For example,  +  can be represented as 0.3 + 0.24 which equals 0.54.  Students compare two decimals to hundredths by reasoning about their size.  As with fractions, the comparison is only valid when the two decimals refer to the same whole or set. It is important to note that the learning progressions for fractions begins with Kindergarten students composing shapes and gaining experience with part-whole relationships and continues throughout the grades. The connection between decimals and fractions should be emphasized. The Common Core assumes that by the end of sixth grade, students are fluent with operations related to 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. 

Teacher Notes:  The information in this component provides additional insights which will help the educator in the planning process for the unit.

· 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. 
· Review the Progressions for Grades 3-5 Number and Operations – Fractions at http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf_35_2011_08_12.pdf to see the development of the understanding of fractions as stated by the Common Core Standards Writing Team, which is also the guiding information for the PARCC Assessment development.
· Students should engage in well-chosen, purposeful, problem-based tasks. A good mathematics problem can be defined as any task or activity for which the students have no prescribed or memorized rules or methods, nor is there a perception by students that there is a specific correct solution method (Hiebert et al., 1997). A good mathematics problem will have multiple entry points and require students to make sense of the mathematics. It should also foster the development of efficient computations strategies as well as require justifications or explanations for answers and methods.
· When implementing this unit, be sure to incorporate the Enduring Understandings and Essential Questions as a foundation for your instruction, when appropriate.
· Decimal fractions should be named correctly in order to reinforce place value. The words “one and twenty-four-hundredths” convey more meaning than “one point twenty-four.” This reinforces the idea that decimals are fractions written in symbolic notation.
· The word and is used to indicate the decimal point in a mixed decimal. 342.3 should be read as three hundred forty-two and three tenths, not three hundred and forty-two and three tenths. 
· Decimal number sense should be a focus during instruction so that students recognize an unreasonable answer and can also determine the best approach to solving the problem. 
· Familiar fraction concepts can be extended through the use of base ten fraction models.
· It is important for students to explore decimals through the use of concrete materials such as decimal squares, decimal tiles, base ten materials, Digi-Blocks, etc. with the inherent goal of moving toward the use of number when ready.
· As with fractions, it is important to develop benchmarks such as 0, , and 1. For example, is 5.39 closer to 5 or to 6? 
· When working with money, several things are important to note: 
· Although 19 cents is 19 hundredths of a dollar, people often do not think about $5.19 in this way. They think instead of 5 dollars and 19 cents with the dollars and cents representing two separate systems of units, with a conversion between them. Although people are aware that there are 100 cents in a dollar, the fractional relationship is often not connected. $5.19 is thought of as two numbers, not as one. When using money to teach about decimals, care should be taken to not teach two parallel systems of whole numbers, without strong links between the dollar and cent components.
· It should also be noted that in $5.19, the 1 as a decimal represents 1 tenth. In money it represents 1 ten (of a different unit), or 1 dime. 
· 
   Enduring Understandings:  Enduring understandings go beyond discrete facts or skills.  They focus on larger concepts, principles, or processes.  They are transferable and apply to new situations within or beyond the subject.  

· 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.
· Any operation you can do with whole numbers, you can do with decimals and fractions as an extension of the whole number system. 
· 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.
· 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.
· Fractions are an extension of whole-numbers on the place value chart.


Essential Questions:  A question is essential when it stimulates multi-layered inquiry, provokes deep thought and lively discussion, requires students to consider alternatives and justify their reasoning, encourages re-thinking of big ideas, makes meaningful connections with prior learning, and provides students with opportunities to apply problem-solving skills to authentic situations.

· 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?
· How can we use decimals to compare and compute fractional values?
· How does my understanding of whole number operations help me develop my understanding of decimal operations?




















Content Emphasis by Cluster in Grade 4:  According to the Partnership for the Assessment of Readiness for College and Careers (PARCC), some clusters require greater emphasis than others.  The table below shows PARCC’s relative emphasis for each cluster.  Prioritization does not imply neglect or exclusion of material.  Clear priorities are intended to ensure that the relative importance of content is properly attended to.  Note that the prioritization is in terms of cluster headings.
	                  Key:  
· Major Clusters
· Supporting Clusters
· Additional Clusters

	Operations and Algebraic Thinking

· Use the four operations with whole numbers to solve problems.
· Gain familiarity with factors and multiples.
· Generate and analyze patterns.

	Number and operations in Base Ten

· Generalize place value understanding for multi-digit whole numbers.
· Use place value understanding and properties of operations to perform multi-digit arithmetic.

	Number and Operations – Fractions

· Extend understanding of fraction equivalence and ordering.
· Build fractions from unit fractions by applying and extending previous understandings of operations on whole numbers.
· Understand decimal notation for fractions, and compare decimal fractions.

	Measurement and Data

· Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
· Represent and interpret data.
· Geometric measurement:  understand concepts of angle and measure angles.

	Geometry

· Draw and identify lines and angles, and classify shapes by properties of their lines and angles.
Focus Standards:   (Listed as Examples of Opportunities for In-Depth Focus in the PARCC Content Framework document):
According to the Partnership for the Assessment of Readiness for College and Careers (PARCC), this component highlights some individual standards that play an important role in the content of this unit.  Educators should give the indicated mathematics an especially in-depth treatment, as measured for example by the number of days; the quality of classroom activities for exploration and reasoning; the amount of student practice; and the rigor of expectations for depth of understanding or mastery of skills. 

· 4.NF.1  Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.

Possible Student Outcomes:  The following list provides outcomes that describe the knowledge and skills that students should understand and be able to do when the unit is completed. The outcomes are often components of more broadly-worded standards and sometimes address knowledge and skills necessarily related to the standards. The lists of outcomes are not exhaustive, and the outcomes should not supplant the standards themselves.  Rather, they are designed to help teachers “drill down” from the standards and augment as necessary, providing added focus and clarity for lesson planning purposes. This list is not intended to imply any particular scope or sequence.

The student will:
· Use concrete materials to model and order decimals.
· Write an equivalent decimal for a fraction with denominators 10 or 100.
· Explain why a decimal is equivalent to a fraction with a denominator of 10 or 100.
· Add two fractions with respective denominators of 10 and 100.
· Compare and order decimals to hundredths from least to greatest and greatest to least. 
· Justify comparison of decimals by using a variety of methods, i.e.: visual decimal models, number lines, benchmark decimals, etc.  
· Name the decimal fraction correctly.
· State the value of a specific digit within a decimal fraction. 
· Construct more than one visual representation for a decimal number.

Progressions from Common Core State Standards in Mathematics:  For an in-depth discussion of the overarching, “big picture” perspective on student learning of content related to this unit, see:
	
· Review the Progressions for Grades 3-5 Number and Operations – Fractions at http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf_35_2011_08_12.pdf to see the development of the understanding of fractions as stated by the Common Core Standards Writing Team, which is also the guiding information for the PARCC Assessment development.

Vertical Alignment:  Vertical curriculum alignment provides two pieces of information:  (1) a description of prior learning that should support the learning of the concepts in this unit, and (2) a description of how the concepts studied in this unit will support the learning of additional mathematics.

· Key Advances from Previous Grades:  
· In Prekindergarten work with numbers 0-10 to gain foundations for place value.
· In Kindergarten, students work with numbers 11-19 to gain foundations for place value. 
· Students in Grades 1 and 2 use and understand place value and properties of operations to add and subtract.
· Students in grade 3 begin to enlarge their concept of number by developing an understanding of fractions as numbers.  This work will continue in grades 3-6, preparing the way for work with the rational number system in grades 6 and 7.
· Fraction equivalence is an important theme within the standards that begins in grade 3.  In grade 4, students extend their understanding of fraction equivalence to the general case, a/b = (n x a)/(n x b) (3.NF.3 leads to 4.NF1).  They apply this understanding to compare fractions in the general case (3.NF.3d leads to 4.NF.2).
· Students in grade 4 apply and extend their understanding of the meaning and properties of addition and subtraction of whole numbers to extend addition and subtraction to fractions (4.NF.3).
· Students in grade 4 apply and extend their understanding of the meanings and properties of multiplication to multiply a fraction by a whole number (4.MF.4).

· Additional Mathematics:
· In grade 5, students will integrate decimal fractions more fully into the place value system (5.NBT.1-4).  By thinking about decimals as sums of multiples of base ten units, students begin to extend algorithms for multi-digit operations to decimals (5.NBT.7).
· Students use their understanding of fraction equivalence and their skill in generating equivalent fractions as a strategy to add and subtract fractions, including fractions with unlike denominators.
· Beginning in grade 6, students apply and extend previous understandings of numbers to the system of rational numbers.




Possible Organization of Unit Standards:  This table identifies additional grade-level standards within a given cluster that support the over-arching unit standards from within the same cluster.  The table also provides instructional connections to grade-level standards from outside the cluster.

	Over-Arching 
Standards
	Supporting Standards 
within the Cluster
	Instructional Connections                         outside the Cluster

	4.NF.5:  Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this technique to add two fractions with respective denominators 10 and 100.  For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

	
	4.NF.1:  Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with attention to how the number and size of the parts differ even though the two fractions themselves are the same size.  Use this principle to recognize and generate equivalent fractions.

4.NF.2:  Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as ½.  Recognize that comparisons are valid only when the two fractions refer to the same whole.  Record the results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.

4.NF.4a:  Understand a fraction a/b as a multiple of 1/b.  For example, use a visual fraction model to represent 5/4 as the product 5 x (1/4), recording the conclusion by the equation 5/4 = 5 x (1/4).

4.NF.4.b:  Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number.  For example, use a visual fraction model to express 3 x (2/5) as 6 x (1/5), recognizing this product as 6/5.  (In general, n x (a/b) = (n x a)/ b.)


	4.NF.6:  Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62 on a number line diagram.
	
	PARCC cited the following areas as areas of major with-in grade dependencies: 

· Students’ work with decimals (4,NF,5-7) depends to some extent on concepts of fraction equivalence and elements of fraction arithmetic.

· Standard 4.MD.2 refers to using the four operations to solve word problems involving continuous measurement quantities such as liquid volume, mass, time, and so on.  Some parts of this standard could be met earlier in the year (such as using whole-number multiplication to express measurements given in a larger unit in terms of a smaller unit – see also 4.MD.1), while others might be met only by the end of the year (such as word problems involving addition and subtraction of fractions or multiplication of a fraction by a whole number – see also 4.NF.3d and 4.NF.6).


	4.NF.7:  Compare two decimals to hundredths by reasoning about their size.  Recognize that comparisons are valid only when the two decimals refer to the same whole.  Record the results of comparisons with the symbols >, =, or <m and justify the conclusions, e.g., by using a visual model.
	
	4.NF.2:  Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as ½.  Recognize that comparisons are valid only when the two fractions refer to the same whole.  Record the results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.





Connections to the Standards for Mathematical Practice:  This section provides examples of learning experiences for this unit that support the development of the proficiencies described in the Standards for Mathematical Practice. These proficiencies correspond to those developed through the Literacy Standards. The statements provided offer a few examples of connections between the Standards for Mathematical Practice and the Content Standards of this unit. The list is not exhaustive and will hopefully prompt further reflection and discussion.

In this unit, educators should consider implementing learning experiences which provide opportunities for students to:

1. Make sense of problems and persevere in solving them.
a. Determine what the problem is asking for:  decimal that is equivalent to a fraction, or comparison or ordering of decimals.
b. Determine whether concrete or virtual fraction and decimal models, pictures, or equations are the best tools for solving the problem.
c. Check the solution with the problem to verify that it does answer the question asked.

2. Reason abstractly and quantitatively
a. Use the knowledge of place value, factors, and multiplication to help determine the equivalent fraction or decimal asked for in the problem.
b. Compare the fractions and decimals using concrete or virtual models to verify that they are the same value.
c. Use place value understanding of decimals and number patterns in the numerator and/or denominator of fractions to explain why they represent the same value.

3. Construct Viable Arguments and critique the reasoning of others.
a. Compare the models, drawings, or representations used by others with yours.
b. Examine the steps taken that produce an incorrect response and provide a viable argument as to why the process produced an incorrect response.
c. Use models or tools, i.e.: calculator, ruler or number line to verify the decimal or fraction, when appropriate and support your answer.

4. Model with Mathematics
a. Construct visual fraction and decimal models using concrete or virtual manipulatives, pictures, or equations to justify thinking and display the solution.
b. Represent real world fractional and decimal situations.

5. Use appropriate tools strategically
a. Know which tools are appropriate to use in solving fractional/decimal problems.
b. Use various fraction and decimal models, as appropriate.
c. Use the calculator to verify computation.

6. Attend to precision
a. Use appropriate mathematics vocabulary such as unit fraction, numerator, denominator, equivalent, decimal, tenths, hundredths, etc. properly when discussing problems.
b. Demonstrate his/her understanding of the mathematical processes required to solve a problem by carefully showing all of the steps in the solving process.
c. Read, write, and represent fractions and decimals correctly.
d. Use appropriate relational symbols to compare fractions.

7. Look for and make use of structure.
a. Make observations about the relative size of fractions and decimals.
b. Explain the relationship between equivalent fractions and decimals using the structure of those fractions and decimals.

8. Look for and express regularity in reasoning
a. Model that when multiplying a fraction whose denominator is 10 by 1 in the form of  , the value of the fraction remains the same even though the denominator is now hundredths.





Content Standards with Essential Skills and Knowledge Statements and Clarifications:  The Content Standards and Essential Skills and Knowledge statements shown in this section come directly from the Maryland State Common Core Curriculum Frameworks. Clarifications were added as needed. Educators should be cautioned against perceiving this as a checklist.  All information added is intended to help the reader gain a better understanding of the standards.

	Standard
	Essential Skills and Knowledge
	Clarification

	4.NF.5:  Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this technique to add two fractions with respective denominators 10 and 100.  For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

	·  Knowledge of this Standard provides a foundation for the relationship between fractions and decimals.




	Students can use decimal blocks, Digi-Blocks, money, graph paper, and other place value models to explore the relationship between fractions with denominators of 10 and 100.

Students begin to make connections to the place value chart as shown in the Clarification of 4.NF.6 below.

This work in fourth grade lays the foundation for performing operations with decimal numbers in fifth grade.



	4.NF.6:  Use decimal notation for fractions with denominators 10 and 100.  For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62 on a number line diagram.

	· See the skills and knowledge that are stated in the Standard.

	Students make connections between fractions with denominators of 10 and 100 and the place value chart. By reading fraction names, students say  as thirty-two hundredths and rewrite it as 0.32 or represent it on a place value model as shown below. 

	Hundreds
	Tens
	Ones
	
	Tenths
	Hundredths

	
	
	
	
	3
	2



Students use the representations explored in 4.NF.5 to understand that  can be expanded to  and . 

Students represent values such as 0.32 or  on a number line.  is more than  (or ) and less than  (or ). It is closer to  so it would be placed on the number line near that value.
 (
0.5
0.8
0.1
0
0
.2
0
.3
0
.4
0
.6
0
.7
0
.9
1.0
0
.32
)





	4.NF.7:  Compare two decimals to hundredths by reasoning about their size.  Recognize that comparisons are valid only when the two decimals refer to the same whole.  Record the results of comparisons with the symbols >, =, <, and justify the conclusions, e.g., by using a visual model.

	· Ability to apply knowledge of place value as a strategy to compare decimals 

	Students build area and other models to compare decimals. Through these experiences and their work with fraction models, they build the understanding that comparisons between decimals or fractions are only valid when the whole is the same for both cases. Each of the models below shows 3/10 but the whole on the right is much bigger than the whole on the left. They are both  but the model on the right shows a much larger quantity than the model on the left.









When the wholes are the same, the decimals or fractions can be compared. 

Example: 

· Draw a model to show that 0.3 < 0.5. (Students would sketch two models of approximately the same size to show the area that represents three-tenths is smaller than the area that represents five-tenths.










Evidence of Student Learning:  The Partnership for the Assessment of Readiness for College and Careers (PARCC) has awarded the Dana Center a grant to develop the information for this component.  This information will be provided at a later date. The Dana Center, located at the University of Texas in Austin, encourages high academic standards in mathematics by working in partnership with local, state, and national education entities.  Educators at the Center collaborate with their partners to help school systems nurture students' intellectual passions.  The Center advocates for every student leaving school prepared for success in postsecondary education and in the contemporary workplace.


Fluency Expectations and Examples of Culminating Standards:  The Partnership for the Assessment of Readiness for College and Careers (PARCC) has listed the following as areas where students should be fluent.

· No Fluency Recommendations are included in grade 4 related to fractions or decimals. 


Common Misconceptions:  This list includes general misunderstandings and issues that frequently hinder student mastery of concepts regarding the content of this unit.

· The longer the decimal, the greater the value, so 2.146 would be greater than 2.4.
· The shorter the decimal, the greater the value, so 6.31 would be greater than 6.482.
· A decimal beginning with zero is equal to zero no matter what follows, so 0.578 equals 0.
· The decimal portion of a number is simply the denominator, so 1.12 would be , not one and twelve hundredths.
· Students apply whole-number concepts to decimal fractions (ordering decimals by the number of digits rather than the value).
· Aligning digits rather than decimal points when adding and subtracting.
· Decimals and fractions are two different concepts and are unrelated. 
 
Interdisciplinary Connections:
· Literacy
· STEM
· Other Contents: This section is compiled directly from the Framework documents for each grade/course.  The information focuses on the Essential Skills and Knowledge related to standards in each unit, and provides additional clarification, as needed. 


	Available Model Lesson Plan(s)

	
The lesson plan(s) have been written with specific standards in mind.  Each model lesson plan is only a MODEL – one way the lesson could be developed.  We have NOT included any references to the timing associated with delivering this model.  Each teacher will need to make decisions related to the timing of the lesson plan based on the learning needs of students in the class. The model lesson plans are designed to generate evidence of student understanding. 
This chart indicates one or more lesson plans which have been developed for this unit.  Lesson plans are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings. 


	Standards Addressed
	Title
	Description/Suggested Use

	4.NF.6
	Use decimal notation for fractions with denominators of 10 or 100.
	Introductory lesson focusing on strategies that could be employed to use decimal notation for fractions with denominators 10 and 100.


	
Available Lesson Seeds

	The lesson seed(s) have been written with specific standards in mind.  These suggested activity/activities are not intended to be prescriptive, exhaustive, or sequential; they simply demonstrate how specific content can be used to help students learn the skills described in the standards. Seeds are designed to give teachers ideas for developing their own activities in order to generate evidence of student understanding.
This chart indicates one or more lesson seeds which have been developed for this unit.  Lesson seeds are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings. 

	Standards Addressed
	Title
	Description/Suggested Use

	4.NF.5
	Naming the Same Value Using Equivalent Tenths & Hundredths
	Students will develop the understanding that two equivalent fractions are two ways of describing the same amount by using different-sized fractional parts.


	4.NF.5
	Adding Tenths & Hundredths
	Combine two fractions with denominators of 10 and 100 into one equivalent fraction with a denominator of 100.


	4.NF.6
	Modeling Decimals
	Students will represent decimal values using a meter stick.

	4.NF.7
	Comparing Decimals
	Students will compare decimals through hundredths by reasoning about their size.  Compare tenths to tenths, hundredths to hundredths and tenths to hundredths.







Sample Assessment Items:  The items included in this component will be aligned to the standards in the unit and will include:
· Items purchased from vendors
· PARCC prototype items
· PARCC public released items
· Maryland Public release items
· Formative Assessment


Interventions/Enrichments:   (Standard-specific modules that focus on student interventions/enrichments and on professional development for teachers will be included later, as available from the vendor(s) producing the modules.)

Vocabulary:  This section of the Unit Plan is divided into two parts.  Part I contains vocabulary and terminology from standards that comprise the cluster which is the focus of this unit plan.  Part II contains vocabulary and terminology from standards outside of the focus cluster.  These “outside standards” provide important instructional connections to the focus cluster.

Part I – Focus Cluster:  Understanding decimal notation for fractions, and compare decimal fractions.

equivalent fractions: two or more fractions that have the same value.
	Example #1:     


Example # 2:  What fraction of the set is shaded?

[image: ]
[image: ][image: ]                                                    


Part II – Instructional Connections outside the Focus Cluster
[image: ][image: ]visual fraction model: a model that shows operations or properties of fractions using pictures.  
	Example:     This model could be used to represent               +         


decimal:  a fraction with an unwritten denominator of 10 or some power of 10, indicated by a point (.) before the numerator.
decompose:  breaking a number into two or more parts to make it easier with which to work. 
	Examples:  
· When adding 5 and 8, a student might decompose 8 into a set of 3 and a set of 5, making it easier to see that the two sets of 5 make 10 and then there are 3 more for a total of 13. 
· Decompose the number 4; 4 = 1 + 3; 4 = 3 + 1; 4 = 2 + 2 
 	Decompose the number   =  
Relevant Grade 3 Vocabulary:

whole:  In fractions, the whole refers to the entire region, set, or line segment which is divided into equal parts or segments.
numerator:  the number above the fraction bar; names the number of parts of a region or set being referenced.
Example:   A week has 7 days.  The weekend represents of a week.  The 2 is the numerator which tells the number of days in a weekend.
denominator:  the number below the fraction bar; states the total number of parts in the region or set.  
Example:   A week has 7 days.  The weekend represents  of a week.  The 7 is the denominator which tells the total number of days in a week.
fraction of a region:  is a number which names a part of a whole area.
	Example:  					



Shaded area represents  or  of the region





fraction of a set:  is a number that names a part of a set. 
	Example:  

                                                                                         

[image: ]                    The fraction that names the black circles in the set is .	
unit fraction:  a fraction with a numerator of one.  Examples:  

[bookmark: _GoBack]linear models: used to perform operations with fractions and identify their placement on a number line.  Some examples are fraction strips, fraction towers, Cuisenaire rods, number line and equivalency tables.
 (
Cuisenaire Rods
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equivalent fractions:  different fractions that name the same part of a region, part of a set, or part of a line segment.

 (
=
) [image: ]   

  benchmark fraction:  fractions that are commonly used for estimation or for comparing other fractions.  Example:  Is   greater or less than ?
improper fraction:  a fraction in which the numerator is greater than or equal to the denominator.
mixed number:  a number that has a whole number and a fraction.

Resources:
  Free Online Resources: 
· http://mathwire.com/ Resources across the content areas
· http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html  free reproducible  blackline masters
· http://nlvm.usu.edu/  National Library of Virtual Manipulatives
· http://www.free-training-tutorial.com/decimal-games.html math games
· http://www.livingmath.net/ReaderLists/tabid/268/language/en-US/Default.aspx an array of ideas related to the content areas
· http://www.mathcats.com/grownupcats/ideabankmathandliterature.html links for math-related literature 
· http://www.mrnussbaum.com/cashout/index.html interactive online game that allows students to make change for their customers’ purchases
· http://themathgames.com/our-games/decimal-games/place-value/decimal-place-value-math-game interactive decimals game
· http://www.mathsisfun.com/decimals-menu.html introduction to decimals
· http://www.sheppardsoftware.com/mathgames/decimals/DecimalModels10.htm decimal matching game
· http://www.k-5mathteachingresources.com/4th-grade-number-activities.html teaching resources for grades K-5
· http://extranet.edfac.unimelb.edu.au/DSME/decimals/SLIMversion/teaching/faq.shtml FAQs about decimals
· http://lrt.ednet.ns.ca/PD/BLM_Ess11/table_of_contents.htm mathematics blackline masters 
· http://yourtherapysource.com/freestuff.html Simple activities to encourage physical activity in the classroom
· http://www.mathsolutions.com/index.cfm?page=wp9&crid=56 Free lesson plan ideas for different grade levels
· http://digiblock.com/  Lesson plans for using Digi-Blocks
· http://sci.tamucc.edu/~eyoung/literature.html links to mathematics-related children’s literature 
·  http://www.nctm.org/ National Council of Teachers of Mathematics
· www.k-5mathteachingresources.com Extensive collection of free resources, math games, and hands-on math activities aligned with the Common Core State Standards for Mathematics
· http://elementarymath.cmswiki.wikispaces.net/Standards+for+Mathematical+Practice Common Core Mathematical Practices in Spanish
· http://www.pbs.org/teachers/math/ interactive online and offline lesson plans to engage students. Database is searchable by grade level and content
· http://www.k8accesscenter.org/training_resources/MathWebResources.asp valuable resource including a large annotated list of free web-based math tools and activities
· http://www.cast.org/udl/index.html Universal Design for Learning
· http://mathforum.org/dr.math/ The Math Forum has resources for teachers of mathematics 

  Related Literature: 
· Adler, David A. Fractions, Decimals, and Percents.
Notes: This book uses a county fair as the setting to introduce  math concepts related to fractions, decimals, and percents. 

· Gifford, Scott. Piece=Part=Portion. Fractions=Decimals=Percents.  
Notes: Book has straightforward text and photographs from everyday life.

· Murphy, Stuart J. (Mathstart Series) Slugger’s Car Wash.
Notes:  Children in the book raise money at a car wash and make change. 

· Viorst, Judith. Alexander, Who Used to be Rich Last Sunday.  
Notes: Book can be used to help students make a connection between decimals and real life. 
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