

Kindergarten:  Unit K.OA.A.1-5 Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from.

Overview
This unit extends the exploration of addition and subtraction that began in Prekindergarten.  Students will represent addition and subtraction in a variety of ways, solve addition and subtraction word problems by using objects or drawings to represent the problem, decompose numbers less than or equal to 10, determine the number needed to add to a given number to equal a total of ten, and fluently add and subtract within 5.  This is the first fluency expectation of the Maryland Common Core State Standards.

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 Grades K-5 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 counting and number 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 a foundation for your instruction.
· It is vital that students have many varied experiences building number sentences (equations) through the use of concrete manipulatives.  This incorporates the tactile, visual, and abstract experiences and assists in developing conceptual understanding.
· Continue to develop number sense by reinforcing early number relationships. These early number relationships include but are not limited to anchors to 5 and 10, part-part-total, one more/two more/one less/two less, and spatial relationships. Students should see 5 as 4 and 1, 2 and 3, five ones, and so on. 
· It is important for students to view number sentences (equations) in two ways throughout all instruction:  5 + 2 = 7 and 7 = 5 + 2.  This helps to eliminate the misunderstanding that the answer always follows the equal sign.
· It is important to help the students see that the values on either side of an equal sign are the same. Just as a scale is balance when the weight on each side is the same, so is an equation true when the total on each side is the same value.

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 between numbers.
· The relationships among the operations and their properties promote computational fluency. 
· Real world situations can be represented symbolically and graphically.
· There can be different strategies to solve a problem, but some are more effective and efficient than others.
· The context of a problem determines the reasonableness of a solution.
· The ability to solve problems is the heart of mathematics.

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?
· How do I know which mathematical operation (+, -) to use?
· How do I know which computational method (mental math, estimation, paper and pencil, and calculator) to use?
· What is meant by equality in mathematics?
· How do I know where to begin when solving a problem?
· How does explaining my process help me to understand a problem’s solution better?
· How do I decide what strategy will work best in a given problem situation?
· What do I do when I get stuck?
· How do I know when a result is reasonable?
· What is the relationship between solving problems and computation?
· Why is the ability to solve problems the heart of mathematics?

















Content Emphasis by Cluster in Kindergarten:  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

	Counting and Cardinality

· Know number names and the count sequence
· Count to tell the number of objects.
· Compare quantities.

	Operations and Algebraic Thinking

· Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from.

	Number and Operations in Base Ten

· Work with numbers 11-19 to gain foundations for place value.

	Measurement and Data

· Describe and compare measurable attributes.
· Classify objects and count the number of objects in each category

	Geometry

· Identify and describe shapes (squares, circles, triangles, rectangles, hexagons, cubes, cones, cylinders, and spheres).
· Analyze, compare, create, and compose shapes.


Focus Standards:   (Listed as Examples of Opportunities for In-Depth Focus in the PARCC Content Framework documents for Grades 3-8):
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 from the State of Maryland have identified the following Standards as Focus Standards.  Should PARCC release this information for Kindergarten, this section would be updated to align with their list.  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. 

· K.OA.A.2   Solve addition and subtraction word problems, and add and subtract within 10, e.g., by using objects or drawings to represent the problem.
· K.OA.A.5   Fluently add and subtract within 5.

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, pictures, words, and actions to represent addition and subtraction. 
· Use concrete materials or drawings to represent their solutions to addition and subtraction word problems.
· Decompose numbers and write equations to represent their decomposition.
· Determine the number needed to make 10, when given any number from 1 to 9.
· Fluently add and subtract within 5.

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 Common Core Standards Writing Team (01 May, 2011).  Progressions for Grades K-5 Counting and Cardinality; K-5 Operations and Algebraic Thinking, accessed at http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf

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 (Prekindergarten):  
· Explore relationships by comparing groups of objects up to 5 and then 10.  Identify whether the number of objects in one group is greater than, less than, or equal to the number of objects in another group, e.g., by using matching and counting strategies (includes groups up to 5 objects).
· Explore addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, or verbal explanations (up to 5).
· Decompose quantity (less than or equal to 5) into pairs in more than one way (e.g., by using objects or drawings).
· For any given quantity from 0 to 5, use objects or drawings to find the quantity that must be added to make 5.

· Additional Mathematics:
· In grade 1, students extend the solving of addition and subtraction problems to within 20.
· In grade 1, students add three whole numbers whose sum is less than or equal to 20.
· In grade 1, students apply the properties of operations as strategies to add and subtract.
· In grade 1, students understand that subtraction problems can be solved as an unknown addend problem.
· In grade 1, students fluently add and subtract within 10.
· In grade 1, students understand the meaning of the equal sign.
· In grade 1, students determine the unknown whole number in an addition or subtraction equation.
· In grade 2, students use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions.
· In grade 2, students fluently add and subtract within 20.
· In grade 2, students fluently add and subtract within 100 (pencil and paper).
· In grade 3, students solve two-step word problems involving the four operations.
· In grade 3, students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the relationship between addition and subtraction.




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

	K.OA.A.1:  Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, verbal explanations, expressions, or equations.

	
	K.CC.C.6:  Identify whether the number of objects in one group is greater than, less than, or equal to the number of objects in another group, e.g., by using matching and counting strategies (with up to ten objects in each group).

K.CC.C.7:  Compare two numbers between 1 and 10 presented as written numerals.


	K.OA.A.2:  Solve addition and subtraction word problems, and add and subtract within 10, e.g., by using objects or drawings to represent the problem.
	
	


	K.OA.A.3:  Decompose numbers less than or equal to 10 into pairs in more than one way, e.g., by using objects or drawings, and record each decomposition by a drawing or equation (e.g., 5 = 2 + 3 and 5 = 4 + 1).
	
	K.NBT.A.1:  Compose and decompose numbers from 11 to 19 into ten ones and some further ones, e.g., by using objects or drawings, and record each composition or decomposition by a drawing or equation (e.g., 18 = 10 + 8)); understand that these number are composted of ten ones and one, two, three, four, five, six, seven, eight, or nine ones.

	K.OA.A.4:  For any given number from 1 to 9, find the number that makes 10 when added to the given number, e.g., by using objects or drawings, and record the answer with a drawing or equation.

	
	

	K.OA.A.5:  Fluently add and subtract within 5.
	
	




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:  sum, difference, comparison, etc.
b. Determine whether concrete or virtual manipulatives, pictures, or numbers 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 manipulatives or drawings to show the relationship of the numbers within the problem and identify the unknown. 
b. Identify relationships between the numbers in the problem that will help to find the solution (e.g., combinations that make 10).

3. Construct Viable Arguments and critique the reasoning of others.
a. Compare the 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 concrete manipulatives to verify the correct solution, when appropriate.

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

5. Use appropriate tools strategically
a. Use counters, base ten blocks, Digi-Blocks, snap cubes, or other models, as appropriate.
b. Draw pictures to represent the solution.

6. Attend to precision
a. Use appropriate mathematics vocabulary properly when discussing problems.
b. Demonstrate the understanding of the mathematical processes required to solve a problem by carefully showing all of the steps in the solving process.
c. Correctly read and write equations.

7. Look for and make use of structure.
a. Make observations about the relative size of numbers or sets of objects.
b. Make use of the Part-Part-Total mat, as appropriate in solving problems.

8. Look for and express regularity in reasoning
a. Use models to demonstrate various combinations to make ten or another specific number.
b. Use models to demonstrate composition and decomposition of numbers.   


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

	Standard:  K.OA.A.1
Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, or verbal explanations, expressions, or equations.


	Essential Skills and Knowledge
· Ability to represent addition and subtraction processes in a variety of ways, using concrete materials, pictures, numbers, words, or acting it out
· Knowledge that “putting together” and “adding to” are two different processes of addition  
· Knowledge that “taking apart” and “taking from” are two different processes of subtraction

	Using addition and subtraction in a word problem context allows students to develop their understanding of what it means to add and subtract.

Students should use objects, fingers, mental images, drawing, sounds, acting out situations and verbal explanations in order to develop the concepts of addition and subtraction. Then, they should be introduced to writing expressions and equations using appropriate terminology and symbols which include “+,” “–,” and “=”.
· Addition terminology: add, join, put together, plus, combine, total
· Subtraction terminology: minus, take away, separate, difference, compare

Students may use document cameras or interactive whiteboards to represent the concept of addition or subtraction. This gives them the opportunity to communicate their thinking.


	Standard:  K.OA.A.2
Solve addition and subtraction word problems, and add and subtract within 10, e.g., by using objects or drawings to represent the problem.


	Essential Skills and Knowledge
· Ability to represent the process of solving various types of addition and subtraction word problems (CCSS, Page 88, Table 1) within 10 using objects and drawings to develop number sentences
· Knowledge of the different types of word problems (e.g., add to, result unknown; take from, result unknown; put together/take apart, total unknown) which lays the foundation for more difficult word problems  
· Ability to use concrete materials or pictures and a Part-Part-Total Mat to organize the manipulatives and make sense of the problem

	Using a word problem context allows students to develop their understanding about what it means to add and subtract. Addition is putting together and adding to. Subtraction is taking apart, taking from, and comparing. Kindergarteners develop the concept of addition/subtraction by modeling the actions in word problem using objects, fingers, mental images, drawings, sounds, acting out situations, and/or verbal explanations. Students may use different representations based on their experiences, preferences, etc. They may connect their conceptual representations of the situation using symbols, expressions, and/or equations. Students should experience the following addition and subtraction problem types (see CCSS, Page 88,Table 1).

· Add To word problems, such as, “Mia had 3 apples. Her friend gave her 2 more. How many does she have now?”
· A student’s “think aloud” of this problem might be, “I know that Mia has some apples and she’s getting some more. So she’s going to end up with more apples than she started with.”
· Take From problems such as:  José had 8 markers and he gave 2 away. How many does he have now?
· When modeled, a student would begin with 8 objects and remove two to get the result.
· Put Together/Take Apart problems with Total Unknown gives students opportunities to work with addition in another context such as:
· There are 2 red apples on the counter and 3 green apples on the counter.   How many apples are on the counter? 
· Solving Put Together/Take Apart problems with Both Addends Unknown provides students with experiences with finding all the decompositions of a number and investigating the patterns involved.
· There are 10 apples on the counter. Some are red and some are green. How many apples could be green? How many apples could be red?
 
Students may use a document camera or interactive whiteboard to demonstrate addition or subtraction strategies. This gives them the opportunity to communicate and justify their thinking.


	Standard:  K.OA.A.3
Decompose numbers less than or equal to 10 into pairs in more than one way, e.g., by using objects or drawing, and record each decomposition by a drawing or equation (e.g., 5 = 2 + 3 and 5 = 4 + 1).

	Essential Skills and Knowledge
· Knowledge that decomposition involves separating a number into two parts and understanding that there is a relationship between the sum of the parts and the whole
· Knowledge that there are a variety of combinations that represent a given number
· Ability to begin with the whole when decomposing numbers into pairs.
· Knowledge that when writing an equation to represent the decomposition of a number, the values on each side of the equal sign are the same
               (e.g., 7 = 2 + 5)

	This standard focuses on number pairs, which add to a specified total, 1-10. These number pairs may be examined either in or out of context.

Students may use objects such as cubes, two-color counters, square tiles, etc. to show different number pairs for a given number. For example, for the number 5, students may split a set of 5 objects into 1 and 4, 2 and 3, etc.

[image: https://vpn.azed.gov/vdesk/filemanager/nogzip/download.php3/koa%203.gif?Z=47,2]Students may also use drawings to show different number pairs for a given number. For example, students may draw 5 objects, showing how to decompose in several ways.






The use of five and ten frames is also very helpful for students when organizing the counters to make sense of the problem, model their thinking, and arrive at a solution.





Sample unit sequence:
· A contextual problem (word problem) is presented to the students such as, “Mia goes to Nan’s house. Nan tells her she may have 5 pieces of fruit to take home. There are lots of apples and bananas. How many of each can she take?”
· Students find related number pairs using objects (such as cubes or two-color counters), drawings, and/or equations. Students may use different representations based on their experiences, preferences, etc.
· Students may write equations that equal 5 such as:
· 5=4+1
· 3+2=5
· 2+3=4+1

This is a good opportunity for students to systematically list all the possible number pairs for a given number. For example, all the number pairs for 5 could be listed as 0+5, 1+4, 2+3, 3+2, 4+1, and 5+0. Students should describe the pattern that they see in the addends, e.g., each number is one less or one more than the previous addend.


	Standard:  K.OA.A.4
For any number from 1 to 9, find the number that makes 10 when added to the given number, e.g., by using objects or drawings and record the answer with a drawing or equation.

	Essential Skills and Knowledge
· Ability to use experience with KOA3 to make sense of this Standard

	The number pairs that total ten are foundational for students’ ability to work fluently within base-ten numbers and operations. Different models, such as ten-frames, cubes, two-color counters, Digi-Blocks, etc., assist students in visualizing these number pairs for ten.

Example 1:
Students place three objects on a ten frame and then determine how many more are needed to “make a ten.”
Students may use electronic versions of ten frames to develop this skill.
[image: https://vpn.azed.gov/vdesk/filemanager/nogzip/download.php3/koa%204.gif?Z=48,2]





Example 2:
The student snaps ten cubes together to make a “train.”
· Student breaks the “train” into two parts. She counts how many are in each part and record the associated equation (10 = ___ + ___).
· Student breaks the “train into two parts. He counts how many are in one part and determines how many are in the other part without directly counting that part. Then he records the associated equation (if the counted part has 4 cubes, the equation would be 10 = 4 + ___).
· Student covers up part of the train, without counting the covered part. S/he counts the cubes that are showing and determines how many are covered up. Then s/he records the associated equation (if the counted part has 7 cubes, the equation would be 10 = 7 + ___).

Example 3:
The student tosses ten two-color counters on the table and records how many of each color are facing up.


	Standard:  K.OA.A.5
Fluently add and subtract within 5.

	Essential Skills and Knowledge
· Ability to apply decomposition knowledge and relationship between addition and subtraction to determine the sum or differences of various problems 

	This standard focuses on students being able to add and subtract numbers within 5. Adding and subtracting 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:
· Counting on (e.g., for 3+2, students will state, “3,” and then count on two more, “4, 5,” and state the solution is “5”)
· Counting back (e.g., for 4-3, students will state, “4,” and then count back three, “3, 2, 1” and state the solution is “1”)
· Counting up to subtract (e.g., for 5-3, students will say, “3,” and then count up until they get to 5, keeping track of how many they counted up, stating that the solution is “2”)
· Using doubles (e.g., for 2+3, students may say, “I know that 2+2 is 4, and 1 more is 5”)
· Using commutative property (e.g., students may say, “I know that 2+1=3, so 1+2=3”)
· Using fact families (e.g., students may say, “I know that 2+3=5, so 5-3=2”)

Students may use electronic versions of five frames to develop fluency of these facts.






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.

· Add and subtract within 5 in Kindergarten. 


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.

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

· Students misunderstand what is asked for in the problem.  Example:  Problem:  “Sara has 7 pencils and Tiara has 4.  How many more pencils does Sara have?”  The student responds “7’ because Sara has 7 which is more than 4.  The student misses the fact that they were asked to determine how many more Sara has, or the difference between the numbers each girl has.
· Adding when subtraction is needed or subtracting when addition is needed. For example:  7 – 4 = 11 instead of 3.
· Always finding the total regardless of the question asked.
· Does not relate the combining of groups of objects to addition and/or does not interpret the counting of all of the objects as an answer to the question ‘How many are there altogether?’

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

	K.OA.A.2
	Composing Numbers to 10 in a Variety of Ways
	Students use two-color counters to build different combinations for the same number and record the combinations as number sentences.









	
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

	K.OA.A.1
	Which Operation to Use
	Students listen to word problems and then decide which operation to use when solving it.

	K.OA.A.1
	Using a Part-Part-Total Mat 
	Students use the Part-Part-Total mat and counters to act out the different part of the story in Rooster’s Off to See the World.

	K.OA.A.2
	Solving Problems
	Students use white board, markers, counters, and/or Part-Part-Total Mats to solve problems independently.

	K.OA.A.3
	Decomposing Numbers to 10
	Students use a Ziploc bag and buttons to model decomposing a number into two parts.

	K.OA.A.3
	Using a balance scale to create an equation
	Students use colored bears and a balance scale to model different word problems and solve them.

	K.OA.A.4
	Bean Bags or Number Cubes and the Number Line
	Students use bean bags or number cubes and the number line to model different combinations for ten.

	K.OA.A.4
	Build Ten with Connecting Cubes
	Students use connecting cubes to build shapes that use 10 cubes.

	K.OA.A.4
	Towers of Ten
	Students play a game in which one student breaks a tower of ten connecting cubes into two parts, showing only one part to his partner. The partner tells how many cubes are in the hidden part.

	K.OA.A.4
	Ten Frame Card Game
	Students match two Ten Frame Cards that equal ten.

	K.OA.A.4
	Missing Ten Frame
	The teacher shows a Ten Frame that shows a number between 0 and 10. The students all hold up the ten frame that shows the number needed to make ten.









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
	
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.

represent:  display addition or subtraction processes using concrete materials, pictures, numbers, words, or acting it out.
Part-Part-Total Mat:   a mat used to organize concrete materials to make sense of a problem.  Examples:  
                                                                              








 decomposition:  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   =   (for Grades 3 & above)


Relevant Prekindergarten Vocabulary:

 processes of addition:  the strategies or approaches used to solve addition problems, including ‘putting together’ and ‘adding to’.   Examples:
 (
Putting Together:
Jose has 3 toy cars in one hand and 2 toy cars in the other hand.  How many toy cars does he have?
Student would put the two sets together to get 5 toy cars in all.
Adding to (or Counting Up):
Sara ate three grapes.  Then she ate two more grapes.  How many grapes did she eat?
Student would add 2 to 3 or count up from three twice to get 5 grapes in all.
)









 (
Taking apart:
Jenny has 6 stickers on her desk.  2 are pink.  The rest are purple.   How many purple stickers does she have?
Student would separate the 2 pink stickers from the group to see that there are 4 purple stickers left.
Taking from:
Brian had six pretzels in his lunch.  He gave 3 to his best friend?  How many pretzels does Brian have left?
Student would take 3 or count down from six to get 3 pretzels left for him.
Adding to (or Counting Up):
Jose has 4 fish.  Maria has 2 fish.  How many more fish does Jose have?
Student would compare the sets to see that that Jose has 2 more fish.
)processes of subtraction:  the strategies or approaches used to solve subtraction problems, including ‘taking apart’, ‘taking from’, and ‘comparing’.   Examples:





		


visualization:  ability to picture a problem in your head or use concrete materials to determine the solution.
decomposition:  breaking a number into two or more parts to make it easier with which to work.  

Resources:
  Free Online Resources:

· The Common Core Standards Writing Team (01 May, 2011).  Progressions for Grades K-5 Counting and Cardinality; K-5 Operations and Algebraic Thinking, accessed at http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf
· http://illuminations.nctm.org/ActivityDetail.aspx?ID=218 (Grouping and Grazing,  an addition/subtraction game at the Illuminations) http://illuminations.nctm.org/ActivityDetail.aspx?ID=74 (Five Frame, a number and adding  game at the Illuminations) website link:  
· http://illuminations.nctm.org/ActivityDetail.aspx?ID=198 (How Many Under the Shell, addition and subtraction game at the Illuminations) 
· http://illuminations.nctm.org/ActivityDetail.aspx?ID=75  (Number games, including building sets to 10 and adding games) 
· http://pbskids.org/games/  (Games and activities)
· 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.mathsisfun.com/  (math games from different content areas) 

  Related Literature:

· Beaton, C. One Moose, Twenty Mice. 
Notes: Children count their way from one to twenty and look for a hidden cat on each page.
· Carle, Eric. Rooster’s Off to See the World. 
Notes: An engaging book that can be used for a problem-solving activity with joining or separating. 
· Franco, Betsy. Zero Is the Leaves On the Tree.
Notes: The concept of zero is explored through real-world connections in nature.  
· Giganti, Paul Jr. How Many Snails: A Counting Book..
Notes:  Helps develop discrimination and visual analysis. 
· Hoban, T. Hoban,T. More, Fewer, Less. 
Notes: Book entails full color photographs of quantities.
Show More 
Show Less 
· Kaye, Peggy. Games for Math: Playful Ways to Help Your Child Learn Math, from Kindergarten to Third Grade.

Notes: This book of hands-on games and activities is helpful for teachers of students in the primary grades. 
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· 2006. Curriculum Focal Points for Prekindergarten Through Grade 8 Mathematics: A Quest for Coherence. Reston, VA: National Council of Teachers of Mathematics.

· Arizona Department of Education. “Arizona Academic content Standards.” Web. 28 June 2010  
      http://www.azed.gov/standards-practices/common-standards/    

· Bamberger, H.J., Oberdorf, C., Schultz-Ferrell, K. (2010). Math Misconceptions: From Misunderstanding to Deep Understanding. 

· Bamberger, H.J., Oberdorf, C. (2010). Activities to Undo Math Misconceptions, Grades PreK-2. Portsmouth, NH: Heinemann. 

· The Common Core Standards Writing Team (12 August 2011).  Progressions for the Common Core State Standards in Mathematics (draft), accessed at: http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf_35_2011_08_12.pdf 

· Copley, J. (2010). The Young Child and Mathematics. Reston, VA: National Council of Teachers of Mathematics.

· Dolan, D., Williamson, J., Muri. M. (2000) Mathematics Activities for Elementary School Teachers: A Problem-Solving Approach. Boston, MA: Addison Wesley. 

· Fosnot, C., Dolk, M. (2011) Young Mathematicians at Work: Constructing Number Sense, Addition, and Subtraction. Portsmouth, NH: Heinemann.

· O’Connell, S., SanGiovanni, J. (2011) Mastering the Basic Math Facts in Addition and Subtraction: Strategies, Activities, and Interventions to Move Students Beyond Memorization. Portsmouth, NH: Heinemann. 

· Sullivan, P., Lilburn, P. Good Questions for Math Teaching:  Why Ask Them and What to Look For. (2002). Sausalito, CA: Math Solutions Publications. 

· Van de Walle, J. A., Lovin, J. H. (2006). Teaching Student-Centered mathematics, Grades K-3. Boston, MASS: Pearson Education, Inc.
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