	Enduring Understandings:

Students will understand that:

· Objects can be sorted in many ways.

· Objects can be described and compared by their attributes.

· Language can be used to describe and compare.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· In what ways can objects be sorted? 

· How can objects be described and compared?

· What rule was used to sort the objects?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?




Cluster Pre-K.1 Attributes, Sorting, and Classifying


	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.1

Attributes, Sorting, and Classifying 
	Aug./Sept.

(19 days)


	
	
	TSC
Pages 313-315,

186-194

McGraw-Hill

1A-1B, 

1E-1H,

6C-6D

20A-20B, 

20G-20H



	Identify and describe the attributes of color among sets of concrete objects
	
	2A – 2D
	1-7, 1-8, 1-9, 1-10,
 1-11, 4-23
	

	Identify and describe the attributes of shape among sets of concrete objects and images
	
	3A – 3D
	11-11, 11-12
	

	Identify and describe the attributes of size among various dimensions of concrete objects
	
	4A – 4D
	2-23, 2-24, 2-25,
 2-26, 2-27
	

	Sort objects by one attribute such as shape, color, size, weight, and length and explain the sorting rule
	
	9A – 9D; 
10A – 10D
	1-13, 4-7, 4-8, 4-9,

4-10, 4-11, 4-13,

4-15, 4-16, 4-18,

4-21, 4-24
	

	Compare two items or sets of objects and explain how they are alike and different
	
	8A – 8D
	1-12, 2-28, 4-12,

4-17
	

	Name the attributes of plane figures such as shape, color, size
	
	25A – 25D
	
	

	Recognize and use the attributes of plane geometric figures
	
	24A – 24D
	11-7
	

	Match triangles, circles, and squares
	
	24A – 24D
	11-8, 11-9, 11-10, 11-13
	

	Identify triangles, circles, and squares in the environment
	
	24A – 24D
	
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	11A – 11B
	
	


Cluster Pre-K.2 Graphing
	Enduring Understandings:

Students will understand that:

· Collecting Information generates data.

· Data can be used to answer questions.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· What can you tell me about the data on this graph?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?






	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.2

Graphing 
	October

(20 days)


	
	
	TSC

Pages 310-312, 316-321

McGraw-Hill

55A-55B

55E-55H

59C-59D

	Use strategies for collecting, organizing, and displaying data from real world situations
	
	56A – 56D
	
	

	Explore data by answering a yes/no question
	
	56A – 56D; 

57A – 57D; 

58A – 58D
	
	

	Construct a real graph to represent information gathered from a set of concrete objects and then discuss what the data reveals
	
	57A – 57D
	4-19, 9-21
	

	Construct a picture graph to represent, compare, and interpret data
	
	58A – 58D
	4-20, 9-10
	


	Enduring Understandings:

Students will understand that:

· Numbers can be represented in many ways.

· Numbers can be sequenced from least to greatest (or greatest to least) by counting.

· Mathematical strategies can be used to solve problems. 

· Words describe where things are in space.


	Essential Questions:

· How can we show the number _____?

· How can objects be counted?

· How can numbers be sequenced?

· Show the number _____ several ways.

· How does understanding four help us understand five?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?
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	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
	Background Reading

	Competency Cluster Pre-K.3

Introducing the Numbers 0 - 5
	November

(15 days)
	
	
	TSC

Pages 37-47



	Use one-to-one correspondence and rote counting to determine how many objects are in a set of up to 5 objects 
	
	28A – 28D

Use five frames
	6-11, 6-16, 8-9
	McGraw-Hill

27A-27B

27E-27H

33E-33F

	Use zero to identify and represent a set of nothing
	
	31A – 31D
	
	

	Identify, describe, and create sets of up to 5 objects using concrete materials (5 frames)
	
	30A – 30D

Use five frames
	6-12, 6-13, 6-17, 6-21,
6-26, 6-28, 8-8, 8-10, 9-8, 9-9, 9-18, 12-23, 12-25
	

	Match a numeral to a set 0-5


	
	32A – 32B

ongoing
	6-19, 6-20, 6-24, 6-29,

8-11, 8-12, 8-13, 8-20,

8-21, 8-24, 9-11, 9-12,

9-13, 9-17, 9-19
	

	Use ordinal words to indicate position, such as first, next, last
	
	19A – 19D

33A – 33D
	12-7, 12-8, 12-9, 12-10,

12-11, 12-12, 12-13
	

	Use one-to-one correspondence to identify, describe, and compare sets of concrete objects using language such as “more than,” “less than,” or “same as”
	
	5A – 5D
	6-18, 6-27, 9-20,

10-23, 10-24, 10-25, 10-26, 10-27
	

	Count and discuss quantity 0-5


	
	29A – 29D

30A – 30D
	6-7, 6-8, 6-9, 6-10, 6-23,

6-28, 8-7, 8-15, 8-23
	

	Count to 5
	
	28A – 28D
	6-15, 9-7
	

	Explore relationships by comparing groups of no more than 5 objects to determine more or less
	
	5A – 5D
	10-23, 10-24, 10-25, 10-26, 10-27
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	6A – 6B
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	Enduring Understandings:

Students will understand that:

· Words describe where things are in space.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· How can we describe where an object is in relation to another object?

· How can objects be described and compared?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?








	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.4

Position/Direction


	December
(15 days)
	
	
	TSC

Page 213

McGraw-Hill

13A-13B

13E-13H

19E-19F

	Identify and describe the position of objects that are located above and below other objects
	
	14A – 14D
	
	

	Identify and describe the position of objects that are located over and under other objects
	
	15A – 15D
	3-8, 3-9, 3-12,

4-24
	

	Identify and describe the position of objects that are located on, next to, beside, and behind other objects
	
	16A – 16D
	3-7, 3-10, 3-11,

3-12, 3-13, 4-24
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	Enduring Understandings:

Students will understand that:

· Objects can be described and compared by their attributes.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· How can objects be described and compared?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?








	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.5

Shapes


	January
(17 days)
	
	
	TSC

Pages 187-195, 217, 221-222

McGraw-Hill

20A-20B

20E-20H

26E-26F

	Review identifying and naming of two-dimensional figures (circle, triangle, square)
	
	24A – 24D
	8-17 (square), 12-26
	

	Review comparing and describing of two-dimensional figures (circle, triangles, squares)
	
	25A – 25D
	12-26
	

	Identify and name 3 dimensional figures (cone, cube, cylinder, sphere) and compare them with real world objects


	
	21A – 21D
	3-18, 3-20
	

	Compare and describe attributes of three-dimensional figures such as cones, cubes, cylinders, and spheres

	
	22A – 22D
	3-15, 3-16, 3-17, 3-21
	

	Begin to recognize a transformation

	
	24A – 24D
	
	

	Recognize a slide using concrete materials

	
	22A – 22D
	
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	23A – 23B
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Cluster Pre-K.6 Measurement
	Enduring Understandings:

Students will understand that:

· Language can be used to describe and compare.

· Objects can be measured.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· What words can be used to describe and compare objects and temperature?

· How can we measure and compare objects and temperature?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?









	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.6

Measurement


	February
(17 days)


	
	
	TSC

58-59, 223-234, 238-242, 

249-250

McGraw-Hill

47A-47B

47G-47J

54E-54F

	Identify, describe, and compare objects by the attribute of length (longer, shorter)


	
	48A – 48D
	2-16, 2-18, 

2-19, 2-21
	

	Measure length of objects in non-standard units
	
	48B Extension
	
	

	Identify, describe, and compare objects by the attribute of height (shorter, taller) 


	
	50A – 50D
	2-15, 2-17, 

2-19, 4-23, 5-7, 5-8, 5-9, 5-12
	

	Identify, describe, and compare objects by the attribute of size (bigger, smaller)


	
	
	2-7, 2-8, 2-9, 2-10, 2-11, 2-12, 2-13, 4-23, 5-7, 5-8, 5-9
	

	Identify, describe, and compare objects by the attribute of weight (lighter, heavier)


	
	49A – 49D
	10-7, 10-8, 

10-9, 10-10, 

12-23, 12-25
	

	Explore the weight of objects in non-standard units
	
	Use balance scale
	10-11, 10-12, 10-13
	

	Identify, describe, and compare objects by the attribute of temperature (hotter, colder) 


	
	Use thermometers
	
	

	Describe and compare capacity in non-standard units
	
	51A – 51D
	10-15, 10-16, 10-17, 10-18, 10-20, 10-21, 12-25
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	Enduring Understandings:

Students will understand that:

· Patterns are everywhere.

· Patterns can be represented using shapes, objects, and/or numbers.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· Why is this a pattern? Why is this not a pattern?

· What is the core of this pattern?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?








	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.7

Patterns


	March
(22 days)


	
	
	TSC

Pages 276-280

McGraw-Hill

34A-34B

34E-34H

40C-40D



	Recognize repeating patterns of sound, movement, events, and concrete objects
	
	35A – 35D
	7-7, 7-10, 7-15, 11-15, 11-17, 11-20
	

	Recognize repeating patterns of sound, movement, events, and concrete objects in the environment
	
	36A – 36D
	7-8, 7-9, 7-20
	

	Represent simple repeating patterns using no more than 2 different objects and different actions in the core of the pattern
	
	37A – 37D
	7-11, 7-12
	

	Copy repeating patterns of sound, movement, events, and concrete objects
	
	37A – 37D
	7-12, 8-24, 

11-21
	

	Extend simple patterns of sound, movement, and concrete objects by predicting what comes next in a sequence of repeating elements
	
	38A – 38D
	7-11, 11-16, 

11-18, 11-19, 12-24
	

	Create simple patterns by repeating a pattern unit of varying elements such as sounds movements and concrete objects
	
	39A – 39D
	7-13, 7-19, 7-21
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	40A – 40B
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	Enduring Understandings:

Students will understand that:

· Numbers can be represented in many ways.

· Numbers can be sequenced from least to greatest (or greatest to least) by counting.

· Mathematical strategies can be used to solve problems. 


	Essential Questions:

· How can we show the number _____?

· How can objects be counted?

· How can numbers be sequenced?

· Show the number _____ several ways.

· How does understanding four help us understand five?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?








	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.8

Introducing the Numbers 0 – 10

	April

(18 days)
	
	
	TSC
Pages 37-47

McGraw-Hill

41A-41B

41E-41H

46C-46D

	Use one-to-one correspondence and rote counting to determine how many objects are in a set of up to 10 objects
	
	42A – 42D
	12-20, 12-21
	

	Identify, describe, and create sets of up to 10 objects using concrete materials (ten frames)
	
	Ten frames
	12-17
	

	Match a numeral to a set 0-10


	
	43A – 43D

44A – 44D

45A – 45D
	12-16
	

	Use ordinal words to indicate position such as first, next, last

	
	33A – 33D
	12-7, 12-8, 12-9, 1-10, 12-11, 12-12, 12-13
	

	Use one-to-one correspondence to identify, describe, and compare sets of concrete objects using language such as “more than,” “less than,” or “same as”
	
	ongoing
	
	

	Count and discuss quantity 0-10


	
	45A – 45D
	
	

	Count to 10
	
	ongoing
	12-15, 12-18, 12-19
	

	Explore relationships by comparing groups of no more than 10 objects to determine more or less
	
	ongoing
	
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	46A – 46B
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	Enduring Understandings:

Students will understand that:

· Numbers can be represented in many ways.

· Mathematical strategies can be used to solve problems. 

· Numbers can be combined and separated


	Essential Questions:

· How can numbers be combined and separated?

· How can sums and differences be found in different ways?

· How can we show the number _____?

· Show the number _____ several ways.

· How does understanding four help us understand five?

· What strategies can be used to solve this problem and why?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?





	Benchmarks/Competencies
	Approximate

Time Frame
	2009

McGraw-Hill

Math Connects
	Growing with Mathematics
(topic #-page #)
	Background Reading

	Competency Cluster Pre-K.9

Addition and Subtraction
	May
(20 days)


	
	
	TSC
Pages 47-54, 65-75, 86-89

McGraw-Hill

6OA-60B

60E-60H

65E-65F

	Explore the concept of addition by using part-part-whole story mats

· Add to five, add to ten
	
	Use storymats on website
	
	

	Model story problems involving the joining together of two sets and then describe how many

· Add to five, add to ten
	
	61A – 61D

62A - 62D
	
	

	Decompose numbers up to 5 in order to find the missing part within a whole quantity (part-part-whole mat)

· Subtract from five, subtract from ten
	
	64A – 64D


	
	

	Model story problems involving the separation of a quantity from a larger quantity and then tell how many

· Subtract from five, subtract from ten
	
	65A – 65D
	
	

	Process Standard Activities (refer to Pre-K Process Standard Benchmarks)
	
	63A – 63B
	
	


	Benchmarks/Competencies

	Pre-K Process Standards 
Ongoing (mandatory in clusters 3, 5, 7, 8, and 9)


	Apply a variety of concepts, processes, and skills to solve problems

· Identify the question in the problem

· Decide if enough information is present to solve the problem

· Make a plan to solve a problem

· Apply a strategy, i.e., draw a picture, guess and check, finding a pattern, writing an equation
· Select a strategy, i.e., draw a picture, guess and check, finding a pattern, writing an equation
· Identify alternative ways to solve a problem

· Show that a problem might have multiple solutions or no solution

· Extend the solution of a problem to a new problem situation

	Justify ideas or solutions with mathematical concepts or proofs

· Use inductive or deductive reasoning
· Make or test generalizations

· Support or refute mathematical statements or solutions

· Use methods of proof, i.e., direct, indirect, paragraph, or contradiction

	Present mathematical ideas using words, symbols, visual displays, or technology

· Use multiple representations to express concepts or solutions

· Express mathematical ideas orally

· Explain mathematically ideas in written form

· Express solutions using concrete materials

· Express solutions using pictorial, tabular, graphical, or algebraic methods

· Explain solutions in written form

· Ask questions about mathematical ideas or problems

· Give or use feedback to revise mathematical thinking

	Relate or apply mathematics within the discipline, to other disciplines, and to life

· Identify mathematical concepts in relationship to other mathematical concepts

· Identify mathematical concepts in relationship to other disciplines

· Identify mathematical concepts in relationship to life

· Use the relationship among mathematical concepts to learn other mathematical concepts


Cluster Pre-K.3 Understanding Number Relationships 0-5








Cluster Pre-K.5 Shapes











Sorting


Are students able to place items into categories once they have been formed?


Can students explain reasons for placing items in a category?


Do students understand that different classification schemes will result in a different organization of the items being sorted?











Attributes/Shapes


Can your students talk about shapes as classes of shapes?


Do they see a shape as a general example of that shape and not just the only one? (more than one type of rectangle)











Vocabulary





Alike


Attribute


Circle


Color 


Different


Group


Long


Round


Same


Shape


Short


Size


Sort


Square


Straight


Thick


Thin


Triangle











Things to Consider 








Cluster 1 Background: Attributes, Sorting, and Classifying





Big Ideas


 Knowing that objects have attributes or characteristics that set them apart from other objects and that cause them to be similar to other objects is a vital skill necessary for sorting.


Identifying attributes of objects will help students see likenesses and differences in geometric shapes, solids, number quantities, patterns, and measurement. 


Once understood, students can match like objects using one-to-one correspondence and discover groupings of more, less, and equal. 


Once students can distinguish attributes of objects, they can begin to separate and group the objects according to these attributes


As students sort and classify groups for comparison, they are developing a sense for number, quantity, and equal amounts


Future Implications


Color is the most prevalent attribute that children encounter and is reinforced form birth.  Being able to recognize and identify attributes is the first step in understanding the notion of measurement.


Sorting and classifying is the foundation for later engagement and understanding of patterns, measurement, and position and direction.  


Being able to separate objects according to likeness and differences will allow children to develop their ability to perform higher order mathematics. 








More than


Most


Next


None


Number


Number line


One


One less


One more


Same


Second


Set


Third


Three


Two


Zero








Vocabulary


As many as


Compare


Count


Equal


Fewer than


Fifth


Five frame


First


Five


Four


Fourth


Last


Least


Less


Less than


More








Things to Consider





To determine if students have the cardinality rule, listen to how they respond when you discuss counting tasks with them.  Children with cardinality will emphasize the last count as the total number and will not need to recount.


Have children match cards with sets on them.  Observe whether or not the student randomly selects each card and counts or whether they attempt to pick cards that appear to have the same number of items and then count to check.  The latter shows a higher level of understanding.


Observe children when they count.  Do they count accurately?  Is each item counted only once?  Can they recognize small patterned sets without counting? 















































Cluster 3 Background: Numbers 0-5





Big Ideas 


 Counting tells how many things are in a set.  When counting a set of objects, the last word in the counting sequence names the quantity for that set (cardinality).


Numbers are related to each other through a variety of number relationships.  For example 7 is more than 4, two less than 9, composed of 3 and 4 as well as 2 and 5…


Number concepts are intimately tied to the world around us.  Application of number relationships to the real world marks the beginning of making sense of the world in a mathematical manner.


Numbers can be used to place and order the events, happenings, and objects around us.


Future Implications


Cardinality is the first and most basic mathematical algorithm.


Understanding that number words refer to quantity.


Key aspects of this area encompass recognized relationships between numbers and sets and to use numbers for informational purposed. 





One of the most influential factors in geometry curriculum is the Van Hiele theory.  The theory is explained in your TSC book on pages 188-192.


Can your students talk about shapes as classes of shapes?


Do they see a shape as a general example of that shape and not just the only one? (more than one type of rectangle)


Do they understand that shapes do not change when the orientation changes?











Vocabulary


Circle


Cone


Corners


Cube


Cylinder


Faces


Pyramid


Rectangle


Rectangular Prism


Rolls


Round


Shape


Sides


Slide


Sphere


Square


Stacks


Straight


Triangle











Things to Consider









































Cluster 5 Background: Shapes





Big Ideas


 What makes shapes alike and different can be determined by an array of geometric properties.


Shapes can be moved in a plane or in space.


Shapes can be seen from different perspectives.


Objects have shape.


Future Implications


In Geometry, there are two frameworks that students need help developing: spatial sense and geometric content.  Spatial sense is defined as an intuition about shapes and the relationships among shapes.  Consistent experiences with shape and spatial relationships help students to develop spatial sense.  


Exploring shapes, comparing shapes, and seeing shapes in the environment acknowledges math in the real world. 











Tall


Taller


Tallest


Temperature 


Warm


Warmer


Weight














Vocabulary





Big


Bigger


Biggest


Capacity


Cold


Colder


Compare


Heavy


Heavier


Height 


Holds less


Holds more


Hot


Hotter


Length


Light


Lighter


Long


Longer


Longest


Measure


Measurement 


Non-standard units


Same


Short


Shorter


Shortest


Size


Small


Smaller


Smallest








Things to Consider 





 When using non-standard units, does the student understand that all units must be of like size?


 When using non-standard units, does the student know to align the units in a straight line without overlaps or gaps?



































Cluster 6 Background: Measurement





Big Ideas 


 Measurement involves a comparison of attributes of an item or situation with a unit that has the same attribute.  Before anything can be measured meaningfully, it is necessary to understand the attribute to be measured.


 Meaningful measurement and estimation of measurements depend on a personal familiarity with the unit of measure being used.


 Estimation of measures and the development of personal benchmarks for frequently used units of measure help students increase their familiarity with units, prevent errors in measurements, and aid in the meaningful use of measurement.





Future Implications


This cluster encompasses the child’s ability to recognize and apply attributes to concepts that help explain the physical world and its relationships to them and their environment. 











Vocabulary


Add


Addition


Altogether


As many as


Compare


Equal


Fewer than


Join


Less


Less than


Missing part


More


More than


Number line


One less


One more


Part-part-whole


Plus


Put together


Same


Separate


Subtract


Subtraction


Take apart














Cluster Pre-K.9 Addition and Subtraction
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Cluster 2 Background: Graphing





Big Ideas 


 Data are gathered and organized in order to answer questions about the populations from which the data come.  With data from only a sample of the population, inferences are made about the population. 


Different types of graphs and other data organizations provide different information about the data and, hence, the population from which the data were taken.


Having laid a foundation in cluster 1, students will use sorting by attribute skills to make comparisons.


Student will extend their use of sorting skills by exploring ways to organize information called data. 


Graphs will be interpreted as comparisons of more, less, and the same are made. 





Future Implications


This area of mathematics incorporates a child’s basic knowledge of measurement, geometry, and operations. 


Through the use of attributes, the young child is able to understand and interpret data compiled into a set or sets of information





Things to Consider 











Vocabulary





Collect


Column


Data


Information


Picture graph


Real graph


Row














        Graphing


It is important to look at and discuss the type of graph that is used to display the data – different graphs tell us different things about the data.


Graphs convey factual information (number of students who like red) and also provide opportunities to make inferences (It would not be a good idea to paint the room green since no one likes green).  The difference between actual facts and inferences is an important idea in graph construction.





Cluster Pre-K.4 Position/Direction








Cluster 4 Background: Position/Direction





Big Ideas


 Shapes can be moved in a plane or in space.


Shapes can be seen from different perspectives.


Understanding mathematical position or orientations can be easily acquired when students are given opportunities to practice their already experienced knowledge of place and position. 


Future Implications


Knowledge of position and direction allows children to better understand their place in the physical world


Every day positional descriptions are the beginnings of the Standards goal of specifying locations.


Spatial understandings are enhanced by helping students refine the way they answer questions of direction, distance, and location. 


Geometry, measurement, and algebra are all supported by the use of a grid system with numbers and coordinates attached that can specify the location on a grid. 





Things to Consider









































Vocabulary


Above


After


Back


Backward


Before


Behind


Below


Beside


Bottom


Direction


First


Forward 


Front


Last


Middle


Next to


On


Over


Position


Top


Under














There is no reason that students at the primary level cannot begin to think in terms of a grid system to identify location.  If this preparation for more sophisticated coordinate geometry is made in the early years, students will not find coordinates at all mysterious in later years.  











Cluster Pre-K.7 Patterns 








Cluster 7 Background: Patterns





Big Ideas 


Logical patterns exist and are a regular occurrence in mathematics.  


Patterns can be recognized, extended, and generalized with both words and symbols.  


The same pattern can be found in many different forms.  


Patterns are found in physical and geometric situations as well as in numbers.





Future Implications


Exploring patterns is a foundational preparation to observing similarities and differences in mathematical problems in algebra





Things to Consider 






































Vocabulary


Copy


Core


Create


Environment


Extend


Match


Non-pattern


One-to-One


Pattern


Repeat


Rule











Patterning activities should include some form of physical materials so that children are able to test the extension of the pattern and make changes without fear of being wrong.


A big step mathematically is to see that two patterns constructed with different materials are actually the same pattern.  Translating the patterns into a common format using symbols, such as letters, is the beginning of algebraic reasoning.














Cluster Pre-K.8 Understanding Number Relationships 0-10











Vocabulary


As many as


Compare


Count


Eight


Equal


Fewer than


Fifth


Five frame


First


Five


Four


Fourth


Last


Least


Less


Less than


More


More than


Most


Next


Nine


Number line


One


One less


One more


Same


Second


Seven


Six


Ten


Ten frame


Third


Three


Two


Zero











Things to Consider 





To determine if students have the cardinality rule, listen to how they respond when you discuss counting tasks with them.  Children with cardinality will emphasize the last count as the total number and will not need to recount.


Have children match cards with sets on them.  Observe whether or not the student randomly selects each card and counts or whether they attempt to pick cards that appear to have the same number of items and then count to check.  The latter shows a higher level of understanding.


Observe children when they count.  Do they count accurately?  Is each item counted only once?  Can they recognize small patterned sets without counting? 


The four types of number relationships (spatial representations, one and two more or less than, 5 and 10 anchors, and part-whole relationships) provide an excellent reference for assessing where your students are relative to number concepts.  Observations during station activities will tell you a lot about the students’ number concepts.  (TSC, p.54 has suggested assessment ideas)












































Cluster 8 Background: Numbers 0-10





Big Ideas


 Counting tells how many things are in a set.  When counting a set of objects, the last word in the counting sequence names the quantity for that set (cardinality).


Numbers are related to each other through a variety of number relationships.  For example 7 is more than 4, two less than 9, composed of 3 and 4 as well as 2 and 5…


Number concepts are intimately tied to the world around us.  


A complete understanding of number involves many different ideas, relationships, and skills.  A child needs many varied experiences to develop a sense of number.  





Future Implications


Application of number relationships to the real world marks the beginning of making sense of the world in a mathematical manner.


Numbers to 10 expose students to place value, expand enumeration, and lead them into whole number operations. 








Things to Consider 





The four types of number relationships (spatial representations, one and two more or less than, 5 and 10 anchors, and part-whole relationships) provide an excellent reference for assessing where your students are relative to number concepts.  Observations during station activities will tell you a lot about the students’ number concepts.  (TSC, p.54 has suggested assessment ideas)


Most part-part-whole activities focus on a single number for the entire activity.  


When children do these activities have them say or “read” the parts aloud. Reading the combination serves as a means of encouraging reflective thought focused on the part to whole relationship.


There is a clear connection between part-part-whole concepts and addition and subtraction ideas. 


A special and important variation of part-part-whole actives is missing part activities. 









































Cluster 9 Background: Addition and Subtraction





Big Ideas 


 It takes time and lots of experiences for children to develop a full understanding of number that will grow and enhance all of the further number related concepts of their school years. 


Numbers are related to each other through a variety of number relationships.  For example, 7 is 2 less than 9. 


Nothing in counting a set of objects will cause a child to focus on that fact that it could be made of two parts. 





Future Implications


Flexible methods of computation involve taking apart and combining numbers in a variety of ways. 


Flexible methods for computation require a good understanding of the operations.


Focusing on a quantity in terms of its parts has important implications for developing number sense. 


The ability to think about a number in terms of parts is a major milestone in the development of number. 








