Overview: The overview statement is intended to provide a summary of major themes in this unit.  

The focus of this unit is for students to develop fluency in multiplying and dividing within 100. This unit builds on the foundation of multiplication that was developed in grade 2 through working with equal groups and rectangular arrays. Students will spend time concentrating on understanding the meaning and properties of multiplication and division, and on finding products of single-digit multiplying and related quotients. To support fluency, students are expected to know from memory all products of two one-digit numbers by the end of grade 3. These skills and understandings are crucial; students will rely on them for years to come as they learn to multiply and divide with multi-digit whole numbers and to eventually add, subtract, multiply, and divide with fractions and decimals.  The route to this successful learning is not the rote drill and worksheet focus but rather a varied approach that includes, hands-on activities, games, paper and pencil activities, and real-life application and problem solving. 


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

· Review the Progressions for K, Counting and Cardinality; K–5, Operations and Algebraic Thinking at:  http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf to see the development of the understanding of Operations and Algebraic Thinking for Grade 3 as stated by the Common Core Standards Writing Team, which is also the guiding information for the PARCC Assessment development.
· When implementing this unit, be sure to incorporate the Enduring Understandings and Essential Questions as the foundation for your instruction, as appropriate.
· 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.  
· There are no general strategies for multiplying (or dividing) all single digit numbers as there are for adding and subtracting. Instead, there are many patterns and strategies dependent upon specific numbers. So it is imperative that extra time and support be provided if needed.
· The Grade 3 Standards focus on equal groups and arrays, rather than multiplicative compare situations. Multiplicative compare situations are more complex than equal groups and arrays, and must be carefully distinguished from additive compare problems. Multiplicative comparison first enters the Standards at Grade 4 in 4.OA.1. For more information on multiplicative compare problems, see the Grade 4 section of the Progressions for the Common Core Standards.
· Students should not be subjected to fact drills unless they have developed an efficient strategy for the facts included in the drill. Introducing various games throughout the year both in the classroom and as homework, along with other methods such as flashcards, is essential. Long, timed drills should be reduced to shorter, individualized practice that allows choices between games, activities, and resources sheets that promote different strategies and address different collections of facts that students can self-select from. 
·  When learning multiplication facts, it is important that students master basic facts by relating new facts to existing knowledge. 

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.  
	
· Operations create relationships among numbers. 
· Addition, subtraction, multiplication, and division operate under the same properties in algebra as they do in arithmetic. 
· The relationships among the operations and their properties promote computational fluency.
· Mathematical reasoning and number models can be used to manipulate practical applications and to solve problems.
· Through the properties of numbers we understand the relationships of various mathematical functions.
· Knowing the reasonableness of an answer comes from using good number sense and estimation strategies. 

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.

· Why do I need mathematical operations?
· How do mathematical operations relate to each other?
· What do I know from the information shared in the problem? What do I need to find?
· How do I know which computational method (mental math, estimation, paper and pencil, and calculator) to use?
· How do you solve problems using multiplication or division in real world situations?
· How can you decide that your calculation is reasonable?











Content Emphasis by Cluster in Grade 3: 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

· Represent and solve problems involving multiplication and division.
· Understand the properties of multiplication and the relationship between multiplication and division.
· Multiply and divide within 100.
· Solve problems involving the four operations, and identify and explain patterns in arithmetic.

	Number and operations in Base Ten

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

	Number and Operations – Fractions

· Develop understanding of fractions as numbers.

	Measurement and Data

· Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects.
· Represent and interpret data.
· Geometric measurement:  understand concepts of area and relate area to multiplication and addition.
· Geometric measurement:  recognize perimeter as an attribute of plane figures and distinguish between linear and area measures.

	Geometry

· Reason with shapes and their attributes.

	
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. 

· 3.OA.A.3 Word problems involving equal group, arrays and measurement quantities can be used to build students’ understanding of and skill with multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

· 3.OA.C.7 Finding single-digit products and related quotients is a required fluency for grade 3.  Reaching fluency will take much of the year for many students.  These skills and the understandings that support them are crucial; students will rely on them for years to come as they learn to multiply and divide with multi-digit numbers and to add, subtract, multiply, and divide with fractions.  After multiplication and division situations have been established, reasoning about patterns in products (e.g., products involving factors of 5 and 9) can help students remember particular products and quotients.  Practice – and if necessary, extra support – should continue all year for those who need it to attain fluency.

· 3.MD.A.2 Continuous measurement quantities such as liquid volume, mass, and so on are an important context for fraction arithmetic (cf. 4.NF.B.4c, 5.NF.B.7c, 5.NF.B.3).  In grade 3, students begin to get a feel for continuous measurement quantities and solve whole-number problems involving such quantities.

· 3.MD.C.7 Area is a major concept within measurement, and area models must function as a support for multiplicative reasoning in grade 3 and beyond.


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 delve deeply into 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:
· Have the opportunity to become engaged in problem solving that is about thinking and reasoning.  
· Collaborate with peers in an environment that encourages student interaction and conversation that will lead to mathematical discourse. 
· Fluently multiply within 100 using strategies such as the relationship between multiplication and division or properties of operations.
· Fluently divide within 100 using strategies such as the relationship between multiplication and division or properties of operations.
· By the end of grade 3, know from memory all products of two one-digit numbers.


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: 

The Progressions for K, Counting and Cardinality; K–5, Operations and Algebraic Thinking at:  http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf to see the development of the understanding of Operations and Algebraic Thinking for Grade 3 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:  
· Students inPrekindergarten-2 worked on number, place value; and addition and subtraction concepts, skills and problem solving.
· In grade 2, students worked with addition and rectangular arrays up to 5 rows and up to 5 columns to begin laying the foundation for multiplication. 

· Additional Mathematics:
In grade 4 students:
·  Use the four operations with whole numbers to solve problems.
· Gain familiarity with factors and multiples.
· Multiply a whole number of up to four digits by a one-digit whole number and multiply two two-digit numbers.
· Find whole-number quotients and remainders with up to four-digit dividends, and one-digit divisors, using strategies based on place value, the properties of operations, and/or the relationship between multiplication and division. They illustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

In grade 5, students: 
· Write and interpret numerical expressions, using parentheses, brackets, or braces and evaluate these expressions.
· Perform operations with multi-digit whole numbers and with decimals to hundredths.
· Apply and extend previous understandings of multiplication and division to multiply and divide fractions.
· Understand concepts of volume and relate volume to multiplication and addition.



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

	3.OA.C.7 Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 X 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations. By the end of Grade 3, know from memory all products of two one-digit numbers.
	
	3.OA.A.1 Interpret products of whole numbers, e.g., interpret 5 × 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a context in which a total number of objects can be expressed as 5 × 7. 

3.OA.A.2 Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the number of objects in each share when 56 objects are partitioned equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each. For
example, describe a context in which a number of shares or a number of groups can be expressed as 56 ÷ 8.

3.OA.A.3 Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement quantities, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem. 

3.OA.A.4 Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown number that makes the equation true in each of the equations: 8 × ? = 48, 5 = 􀃍 ÷ 3, 6 × 6 = ?.

3.OA.B.5 Apply properties of operations as strategies to multiply and divide. Examples: If 6 × 4 = 24 is known, then 4 × 6 = 24 is also known. (Commutative property of multiplication.) 3 × 5 × 2 can be found by 3 × 5 = 15, then 15 × 2 = 30, or by 5 × 2 = 10, then 3 × 10 = 30. (Associative property of multiplication.) Knowing that 8 × 5 = 40 and 8 × 2 = 16, one can find 8 × 7 as 8 × (5 + 2) = (8 × 5) + (8 × 2) = 40 + 16 = 56. (Distributive property.)

3.OA.B.6 Understand division as an unknown-factor problem. For example, find 32 ÷ 8 by finding the number that makes 32 when multiplied by 8.

3.OA.D.8 Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.

3.NBT.A.3 Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80, 5 × 60) using strategies based on place value and properties of operations.

3.MD.C.7a. Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the same as would be found by multiplying the side lengths.

3.MD.C.7b. Multiply side lengths to find areas of rectangles with whole number side lengths in the context of solving real world and mathematical problems, and represent whole-number products as rectangular areas in mathematical reasoning.





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: product, factors, quotient, etc.
b. Determine whether concrete or virtual models, pictures, mental mathematics, 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. Compare the solution with the problem to determine if the question is answered.	
b. Use properties of operations and appropriate strategies to justify thinking.

3. Construct Viable Arguments and critique the reasoning of others.
a. Compare the equations or models 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 the calculator to verify the correct solution, when appropriate.

4. Model with Mathematics
a. Construct visual models using concrete or virtual manipulatives, pictures, or equations to justify thinking and display the solution

5. Use appropriate tools strategically
a. Use groupable base ten manipulatives, counters, addition or multiplication tables, or other models, as appropriate.
b. Use the calculator to verify computation.

6. Attend to precision
a. Use mathematics vocabulary such as product, factor, quotient, equation, etc. properly when discussing problems.
b. Demonstrate understanding of the mathematical processes required to solve a problem by carefully showing all of the steps in the solving process.
c. Correctly write and read equations.
d. Use <, =, and > appropriately to compare expressions.

7. Look for and make use of structure.
a. Use the patterns on the multiplication table to make sense of a problem and arrive at a solution.
b. Use the relationships demonstrated in the properties of operations to solve problems.

8. Look for and express regularity in reasoning
a. Use the patterns illustrated in multiples to justify thinking.
b. Use the relationships demonstrated between multiplication and division to justify thinking. 


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

	3.OA.C.7 Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 X 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations. By the end of Grade 3, know from memory all products of two one-digit numbers.
	Essential Skills and Knowledge 

• Knowledge of multiplication and division strategies and properties to achieve efficient recall of facts 

• Ability to use multiple strategies to enhance understanding 

• Ability to model the various properties using concrete materials
 

	· It is also important that students build their ability to apply their knowledge of basic facts. This can be achieved by teaching fact mastery through the inclusion of real world problem solving situations.  

· Students should have exposure to multiplication and division problems presented in both vertical and horizontal forms.

For examples, see: 
Table 3: Mulitplication and division situations at The Progressions for K, Counting and Cardinality; K–5, Operations and Algebraic Thinking.  

· By studying patterns and relationships in multiplication facts and relating multiplication and division, students build a foundation for fluency with multiplication and division facts. Students demonstrate fluency with multiplication facts through 10 and the related division facts. Multiplying and dividing fluently refers to knowledge of procedures, knowledge of when and how to use them appropriately, and skill in performing them flexibly, accurately, and efficiently.

Strategies students may use to attain fluency include:
· Multiplication by zeros and ones
· Doubles (2s facts), Doubling twice (4s), Doubling three times (8s)
· Tens facts (relating to place value, 5 x 10 is 5 tens or 50)
· Five facts (half of tens)
· Skip counting (counting groups of __ and knowing how many groups have been counted)
· Square numbers (ex: 3 x 3)
· Nines (10 groups less one group, e.g., 9 x 3 is 10 groups of 3 minus one group of 3)
· Decomposing into known facts (6 x 7 is 6 x 6 plus one more group of 6)
· Turn-around facts (Commutative Property)
· Fact families (Ex: 6 x 4 = 24; 24 ÷ 6 = 4; 24 ÷ 4 = 6; 4 x 6 = 24)
· Missing factors

· Students should not be subjected to fact drills unless they have developed an efficient strategy for the facts included in the drill. Introducing various games throughout the year both in the classroom and as homework, along with other methods such as flashcards, is essential. Long, timed drills should be reduced to shorter, individualized practice that allows choices between games, activities, and resources sheets that promote different strategies and address different collections of facts that students can self-select from. 

Example: 
The use of games, such as the mathematics game ‘Make 24’, can be played to increase fluency. This game can be found online at:  http://www.mathplayground.com/make_24.html 
This game calls for students to begin looking for patterns in order to solve the game cards. Strategies students use when playing games is useful prompting classroom discussions.

·  When learning multiplication facts, it is important that students master basic facts by relating new facts to existing knowledge. 

Example:  A student can figure out new or unknown facts from those he already knows. For example, 9 x 8 can be thought of as eight 8s (64) and one more 8. It might also be four 9s doubled. 





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: This section highlights individual standards that set expectations for fluency, or that otherwise represent culminating masteries.  These standards highlight the need to provide sufficient supports and opportunities for practice to help students meet these expectations. Fluency is not meant to come at the expense of understanding, but is an outcome of a progression of learning and sufficient thoughtful practice. It is important to provide the conceptual building blocks that develop understanding in tandem with skill along the way to fluency; the roots of this conceptual understanding often extend one or more grades earlier in the standards than the grade when fluency is finally expected.  

· Multiply and divide within 100.
· Add and subtract within 1000.
  

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

· The belief that the divisor should always be smaller than the dividend.
· Can easily complete multiplication or division facts assessments satisfactorily but does not apply the knowledge to other arithmetic and problem-solving situations.
· May know the commutative and associative properties of multiplication but fails to apply them to simplify the ‘work’ of multiplication.
· Sees multiplication and division as discrete and separate operations and does not see that they are inverse operations.
· Can easily compute a multiplication or division equation, but does not know when to apply multiplication or division to a problem-solving situation.
· Does not understand the distributive property and does not know how to apply it to simplify the ‘work’ of multiplication.
· Misapplies the procedure for multiplying multi-digit numbers by ignoring place value.
· Thinking that division is commutative.
· Misapplying addition and subtraction strategies to multiplication and division


Interdisciplinary Connections: Interdisciplinary connections fall into a number of related categories:

· Literacy standards within the Maryland Common Core State Curriculum
· Science, Technology, Engineering, and Mathematics standards
· Instructional connections to mathematics that will be established by local school systems, and will reflect their specific grade-level coursework in other content areas, such as English language arts, reading, science, social studies, world languages, physical education, and fine arts, among others. 
















	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

	3.OA.C.7
	Working Toward Fluency When Multiplying by 2
	Students work with hands-on activities, the hundreds chart, and games to build their fluency when multiplying by 2.


Grade 3: Unit 3.OA.C.7, Operations and Algebraic Thinking--Multiply and divide within 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

	3.OA.C.7
	Working with Multiples of 3 Through 9
	Students work to develop fluency with multiples of numbers 3 through 9.

	3.OA.C.7
	Triangle Flashcards
	Students use triangular flashcards to further their development of fluency in multiplication and division.

	
	
	





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/Terminology/Concepts: 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:
product:  the result when two numbers are multiplied.  Example:  5 x 4 = 20 and 20 is the product.
[bookmark: _GoBack] (
2 rows of 4 equal 8
    
or
 2 x 4 = 8
   3 rows of 4 
   
or
 3 x 4 = 12
)arrays: the arrangement of counters, blocks, or graph paper square in rows and columns to represent a multiplication or division equation.  Examples:         




	
	

quotient:  the number resulting from dividing one number by another.
inverse operation:  two operations that undo each other.  Addition and subtraction are inverse operations.  Multiplication and division are inverse operations.                                    Examples:  4 + 5 = 9; 9 – 5 = 4                    6 x 5 = 30; 30 ÷ 5 = 6
fact families:  a collection of related addition and subtraction facts, or multiplication and division facts, made from the same numbers.  For 7, 8, and 15, the addition/subtraction fact family consists of 7 + 8 = 15, 8 + 7 = 15, 15 – 8 = 7, and 15 – 7 = 8.  For 5, 6, and 30, the multiplication/division fact family consists of 5 x 6 = 30, 6 x 5 = 30, 30 ÷ 5 = 6, and 30 ÷ 6 = 5.
properties of operations:
Here a, b and c stand for arbitrary numbers in a given number system. The
properties of operations apply to the rational number system, the real number system, and the complex number system.
Associative property of addition			(a + b) + c = a + (b + c)
Commutative property of addition			(a + b) + c = a + (b + c)
Additive identity property of 0				a + 0 = 0 + a = a
Existence of additive inverses			For every a there exists –a so that a + (–a) = (–a) + a = 0
Associative property of multiplication			(a b) c = a (b c)
Commutative property of multiplication		a b = b a
Multiplicative identity property of 1			a 1 = 1 a = a
Existence of multiplicative inverses			For every a ≠ there exists 1/a so that a 1/a = 1/a a = 1.
Distributive property of multiplication over addition   a (b + c) = a b + a c
decomposing:  breaking a number into two or more parts to make it easier with which to work.  
Example:  When combining a set of 5 and a set of 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   =  
composing: Composing (opposite of decomposing) is the process of joining numbers into a whole number…to combine smaller parts.
	Examples:  1 + 4 = 5; 2 + 3 = 5.  These are two different ways to “compose” 5.
Zero Property:  In addition, any number added to zero equals that number.                        Example:   8 + 0 = 8
               In multiplication, any number multiplied by zero equals zero.  		   Example:  8 x 0 = 0
Identity Property:  In addition, any number added to zero equals that number.                   Example:   8 + 0 = 8
                    In multiplication, any number multiplied by one equals that number.      Example:  8 x 1 = 8
Commutative Property:  In both addition and multiplication, changing the order of the factors when adding or multiplying will not change the sum or the product.  Example:  2 + 3 = 5 and 3 + 2 = 5; 3 x 7 = 21 and 7 x 3 = 21
Associative Property:  in addition and multiplication, changing the grouping of the elements being added or multiplied will not change the sum or product.     
                            Examples: (2 + 3) + 7 = 12 and 2 + (3 + 7) = 12;  (2 x 3) x 5 = 30 and 2 x (3 x 5) = 30
Distributive Property:  a property that relates two operations on numbers, usually multiplication and addition or multiplication and subtraction.  This property gets its name because it ‘distributes’ the factor outside the parentheses over the two terms within the parentheses.  
Examples:  
2 x (7 + 4) = (2 x 7) + (2 x 4)                                               2 x (7 – 4) = (2 x 7) – (2 x 4)
       2 x 11 = 14 + 8						      2 x 3 = 14 - 8
             22 = 22				                                   6 = 6

fluently:  using efficient, flexible and accurate methods of computing
expression:  one or a group of mathematical symbols representing a number or quantity; 
	An expression may include numbers, variables, constants, operators and grouping symbols.
An algebraic expression is an expression containing at least one variable.
Expressions do not include the equal sign, greater than, or less than signs.
Examples of expressions:  5 + 5,     2x,      3(4 + x)   
Non-examples:  4 + 5 = 9,    2 + 3 < 6       2(4 + x) ≠ 11
estimation strategies:  to estimate is to give an approximate number or answer.  Some possible strategies include front-end estimation, rounding, and using compatible numbers.  
Examples:
	  Front End estimation		 Rounding		Compatible Numbers
	    366 → 300			366 → 370		    366 → 360
	+  423 → 400		         + 423 → 420		+  423 → 420
		    700				790			    780


 (
The area of this rectangle equals 12 square units.
The area of this shape equals 7 square units
)area:  the number of square units needed to cover a region.  Examples:








 (
5 sq. units
)tiling:  highlighting the square units on each side of a rectangle to show its relationship to multiplication and that by multiplying the side lengths, the area can be determined.  Example:
 (
3 x 5 = 15
The area is 15 sq. units.
)
 (
3 sq. units.
)


Part II – Instructional Connections outside the Focus Cluster
partitioning:  dividing the whole into equal parts. 
share:  a unit or equal part of a whole.
partitioned:  the whole divided into equal parts.
equation:  is a number sentence stating that the expressions on either side of the equal sign are in fact equal.


Resources:
     Free Resources:	
· http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html Reproducible blackline masters
· 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://mathwire.com/ Mathematics games, activities, and resources for different grade levels 
· 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://engageny.org/wp-content/uploads/2012/05/Shifts-for-Students-and-Parents.pdf Information for parents and students about the Shifts associated with the CCSS.
· http://havefunteaching.com/ Various resources, including tools such as sets of Common Core Standards posters.  
· http://michellef.essdack.org/links Numerous mathematics links.
· http://www.multiplication.com/ Multiplication games and resources.
· http://www.fun4thebrain.com/index.html Multiplication and division math games.
· http://www.mathsolutions.com/documents/0-941355-42-X_L1.pdf Math lesson that accompanies the book Everybody Wins by Sheila Bruce.
· http://www.mathplayground.com/make_24.html Math game ‘Make 24’.
· http://illustrativemathematics.org/  tasks aligned with the MD CCSS
· http://www.ixl.com/promo?partner=google&phrase=common%20core%20strands&redirect=%2Fmath%2Fstandards%2Fcommon-core%2Fgrade-3&gclid=CLbk7Kie2LICFUmd4AodOCwAbw Activities listed by CCSS
 Math Related Literature: 

· Appelt,  Kathi. Bats on Parade.
Notes: Watercolor illustrations and rhyming text accompany bats as they march in multiples. 

· Bruce, Sheila. Everybody Wins! 
Notes: The main character, Oscar, enters some contests and learns to divide both the costs and the rewards with his friends.
· Calvert, Pam. Multiplying Menace: The Revenge Of Rumpelstiltskin (A Math Adventure)
Notes: A decade after being tricked, Rumpelstiltskin returns to the royal family to seek vengeance. Peter, the main character, must unlock the secret of his multiplying stick in order to save the kingdom. 

Giganti, Jr., Paul. Each Orange Had 8 Slices.
Notes: Students can count or multiply to find the answers to the problems in this book.

· Neuschwander, Cindy. Amanda Bean’s Amazing Dream.
Notes: This book can be used with problem solving as students follow along with the main character, Amanda. 
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