Unit Outline –Kindergarten Math

Introduction: This unit outline provides an example of how teachers may integrate performance tasks into a unit. Teachers may (a) use this unit outline as it is described below; (b) integrate parts of it into a currently existing curriculum unit; or (c) use it as a model or checklist for a currently existing unit on a different topic.

	Kindergarten Mathematics: Operations and Algebraic Thinking Unit

	Unit Topic and Length: 
· This unit focuses on initial addition concepts with objects, drawings, dramatization, verbal explanations or expressions and equations.  Students will work on decomposing numbers up to 10, using and recording their work with objects, drawings and or equations.  At this time students should understand cardinal counting, but not necessarily conserve number.  
· For developmental reasons this unit should happen in the second half of the year and can last several weeks. (In Kindergarten, routines and games that support the mathematics in this unit should be happening all year and are not limited to one unit.) 


	
Common Core Content Standards:

· K.OA.1 Represent addition and subtraction with objects, fingers, mental images, drawings[footnoteRef:1], sounds (e.g., claps), acting out situations, verbal explanations, expressions, or equations. [1:  Drawings need not show details, but should show the mathematics in the problem. (This applies wherever drawings are mentioned in the Standards.)] 

· K.OA.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.CC.4 Understand the relationship between numbers and quantities; connect counting to cardinality. 
· MP.1   Make sense of problems and persevere in solving them.
· MP.3   Construct viable arguments and critique the reasoning of others.
· MP.4   Model with mathematics 
· MP. 6  Attend to precision


	Big Ideas/Enduring Understandings:
· Mathematicians can organize, represent, and compare the same number using different groupings (numbers or objects).
· Mathematicians can explain how numbers are organized, represented, and compared.
	Essential Questions: 
· How do we show that numbers work together? 
· How can we show and explain our thinking?  

	Content:

Numbers and quantities up to 10
· Order of numbers
· One to one correspondence
· Count
· Written numbers up to 10
· Quantities up to 10
_________________________________________________________

Addition and subtraction up to 10 with objects

_________________________________________________________

     Number composition and decomposition
· Put together/take apart number strategies. Numbers less than and up to 10, not including zero, can be composed and put back together in more than one way.

	Skills: 
· Recognize and name numbers up to 10
· Count up to 10 orally
· Match a written number to objects
· Sequence numbers 1-up to 10
· Write numbers 1 – up to 10
· Count a number of objects
· Demonstrate that numbers have a quantity using objects
_________________________________________________________

· Add objects to a set to show a number
· Take away objects in a set to show a number
· Manipulate objects to show a number sentence
· Demonstrate at least 2 different combinations of objects for one number
· Explain how to add or subtract objects to show a different number



	KEY TERMS/ VOCABULARY:

· Add, subtract, explain

	assessment evidence and activities:
initial assessment :  Goldfish
Students are given a narrative situation in which they are asked to decompose the number 4 in as many ways as they can. Students represent the different combinations using pictures, numbers or any manipulative allowing them to show pairs of numbers that make four. Some Kindergarteners may need manipulatives such as stickers, unifix cubes, etc rather than actual drawings or symbolic numerical representation to show the decomposition pairs. The teacher should be carefully observing students as they work on this task noting the strategies they use. See the task Goldfish and the associated planning sheet for full details. 

	Formative Assessment:  Pretty Tulips

Students are given another narrative situation in which they are asked to decompose the number five in as many ways as they can. Five is a benchmark number in our base ten system and it’s important that students have fluency with the number. The students should be able to represent their solutions with manipulatives, pictures, five frames, numbers and or equations. The teacher should be carefully observing students as they work on this task noting the strategies they use. See the task Pretty Tulips and the associated planning sheet for full details. 


	Final Performance Task:  Books on Shelves 

Students are given a narrative situation in which they are asked to decompose the number six into as many ways as they can.  Some Kindergarteners may need manipulatives such as stickers, unifix cubes etc rather than actual drawings or symbolic numerical representation to show the decomposition pairs. The teacher should be carefully observing students as they work on this task noting the strategies they use.  See the task Books on Shelves and the associated planning sheet for full details. 


	Learning Plan & Activities: 
· Routines and activities around counting and creating sets for a given number are important.  
· Five and Ten frame counting and initial adding activities are listed below in a developmental sequence.  Corresponding activity sheets are included in the unit. It should be noted that most kindergarten instructional programs include games and routines that address these standards. The list below is a sampling of routines and games you may add to your repertoire. *
Quick Images: This routine can be done with dice faces, dot cards, five frames and ten frames.  Initially children can use manipulatives to show the quantity projected on the screen. As the student’s skills development around subitizing you can project more complex image amounts from the ten frames for a shorter amount of time.  Challenge the students to say a quantity that is to more or two less than what is on the screen.  
Breaking cubes: The teacher should model this activity first before children to play with their partners. 
Unifix Towers
Make Five on the Five Frame
Shake Five and Spill
Sums of Five 
Five Squares
Part-Whole Mats
Make Ten on the Ten Frame
                      Making Apple Ten Packs
                      Bunk Bed Problem
On and Off
Counters in a Cup
· Closely observe students while they are engaged in the activities and make note of the strategies they are using. Are they beginning to subitize or are they counting all? Are they finding several solutions or are they moving on after one or two?  
· Make sure that you give students the opportunity to talk about their experience with their classmates. Let children explain how they found their answers to each other.
· Students should be asked if later activities and assessment problems remind them of other activities they have done.  Do they recognize that although the numbers and contexts are different, the mathematics is the same? 
*Activities and games are included in this packet

	Resources: 
Children’s Related Literature Sampling:
· Rooster’s off to See the World by Eric Carle
· The Very Hungry Caterpillar by Eric Carle
· Ten Black Dots by Donald Crews
· Benny’s Pennies by Pat Brisson
· Fish Eyes: A Book You Can Count On by Lois Ehlert
· Ten Little Rabbits by Virginia Grossman
· Ten, Nine, Eight by Molly Bang
· Mouse Count by Ellen Stoll Walsh
· Ten Flashing Fireflies by Philemon Sturges 
· 1 Hunter by Pat Hutchins 
· 12 ways to get to 11 by Eve Merriam
 
Professional Literature Resources and Research Articles: 
Learning and Teaching Early Mathematics by Douglas Clements and Julie Surgma 
Teaching Student Centered Mathematics Volume 1 Grades K-2 by Van de Walle and Lovin
Coming to Know Number by Wheatley and Reynolds
Young Mathematicians at Work: Constructing Number Sense, Addition and Subtraction by Fosnot and Dolk
Number Talks  by  Sherry Parrish

Research Articles
Number Relationships in Preschool  by Myoungwhon  Jung 
An Algebraic-Habits-of-Mind Perspective on Elementary School by Goldenberg, Mark and Cuocco


Websites directly related to the unit, great for games activities and ideas: 
For teachers:
· http://www.K-5mathteachingresources.com
· http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_k5_2011_05_302.pdf

For students:
· http://illuminations.nctm.org/LessonDetail.aspx?ID=L54
· http://illuminations.nctm.org/LessonDetail.aspx?ID=L26 
· http://www.fi.uu.nl/rekenweb/en/welcome.xml?groep=2
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