SAU 41 Mathematics Check list For Curriculum Alignment
Note:  Changes to this document are indicated by italics and an asterisk

Checklist to be implemented beginning in the 2009-2010 school year 

	Subheadings
	(
	Curriculum 
	Notes Space

	End of Kindergarten Checklist
Grade Level Expectations for Math 
Number and Operations -- Indicators of Assessment

	Whole Numbers
	N&O K-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 - 30, through investigations by applying the concepts of equivalency in composing or decomposing numbers
	

	
	N&O K-2
Demonstrates understanding of the relative magnitude of numbers from 0 - 30 through investigations
	

	
	
	that demonstrate one-to-one correspondence
	

	
	
	by ordering a set of numbers orally from smallest to largest
	

	
	
	by comparing whole numbers to each other or to benchmark whole numbers  (5, 10)
	

	
	
	by demonstrating an understanding of the relation of inequality when comparing whole numbers by using "1 more", "1 less" 
	

	
	
	by connecting numbers orally and written as numerals to the quantities that they represent using models, representations, or number lines
	

	
	
	by comparing two or more sets of objects (up to 10 objects in each group) and identifying which set is equal to, more than, or less than the other
	*

	
	
	by counting, recognizing, representing, naming and ordering a number of objects (up to 30)
	*

	
	
	by understanding that the larger numbers describe a set with more objects in them than the smaller numbers have
	*

	
	N&O K-7
Makes estimates up to 30
	

	
	
	by making and revising estimates as objects are counted. (e.g. A student estimates the number of pennies in a jar as 30. Then the student counts the first ten and makes another estimate based on those that have been counted and those that remain in the jar.)
	

	
	
	by recognizing when an estimate is reasonable
	*


	Addition and Subtraction


	N&O K-3
Demonstrates conceptual understanding of mathematical operations involving addition and subtraction of whole numbers (from 0 - 10)
	

	
	
	by solving problems involving joining actions
	

	
	
	by solving problems involving separating actions
	

	
	
	by solving problems involving part-part whole relationships
	

	
	
	by solving problems involving comparison situations 
	

	
	
	by adding multiple one-digit whole numbers
	

	
	
	by using concrete objects to add and subtract two numbers (that are each less than 10)
	*

	
	N&O K-6
Mentally adds and subtracts whole numbers by naming the number that is one or one more or less than the original number
	

	Money
	N&O K-5
Demonstrates understanding of monetary value by knowing the names and values for coins (penny, nickel, and dime)
	

	Fractions


	N&O K-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, or other representations (1/2) as "fair share" (i.e. equal sized parts or sets)
	

	End of Kindergarten Checklist
Grade Level Expectations for Math 
Functions and Algebra -- Indicators of Assessment

	Patterns
	F&A K-1
Identifies and extends to specific cases a variety of patterns (sequences of shapes, sounds, movement, colors, and letters) 
	

	
	
	by extending the pattern to the next one, two, or three elements
	

	
	
	by translating AB patterns across formats ( e.g. an ABB pattern can be represented as snap, clap, clap; or red, yellow, yellow)
	

	
	
	by identifying number patterns in the environment
	

	
	
	by identifying, sorting, and classifying objects by attribute and identifies objects that do not belong to a particular group
	*




	End of Kindergarten Checklist
Grade Level Expectations for Math 
Geometry and Measurement -- Indicators of Assessment

	Geometry


	G&M - K-1
Uses properties, attributes, composition, or decomposition to sort or classify 
	

	
	
	polygons (triangles, squares, rectangles, rhombi, trapezoids, and hexagons) 
	

	
	
	objects by using one non-measurable or measurable attribute
	

	
	
	by recognizing, naming and building polygons and circles in the environment
	

	
	
	by identifying common objects in the environment (circle, triangle, square, rectangle, cube, sphere, cone)
	*

	
	
	by comparing familiar plane and solid objects by common attributes (e.g. position, shape, roundness, number of corners)
	*

	Measurement


	G&M K-7
Demonstrates conceptual understanding of measurable attributes
	

	
	
	using comparative language to describe and compare attributes of objects length (longer/shorter], height (taller/shorter), weight (heavier/lighter), temperature (warmer/cooler), and capacity (more/less)

	

	
	
	by comparing objects visually, with direct comparison
	

	
	G&M K-8
Determines elapsed and accrued time as it relates to
	

	
	
	calendar patterns (days of week, yesterday, today, tomorrow)
	

	
	
	the sequence of events in a day 
	

	
	
	identifying a clock and calendar as measurement tools (days of week, months of

the year)


	

	
	
	identifying an understanding of concepts of time (morning, afternoon, evening,

week, year)


	*

	
	G&M K-9

Demonstrates understanding of spatial relationships using location and position by using positional words to locate and describe where an object is found in the environment (over/under, inside/outside, first/last, next to/near, top/bottom, in front of/behind)

	


	End of Kindergarten Checklist
Grade Level Expectations for Math 
Data, Statistics, and Probability -- Indicators of Assessment

	
	DSP K-1
Interprets a given representation given by the class (models, tally, charts, and picture graphs) 
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate conclusions using words, diagrams, or verbal / scribed responses to express answers
	

	
	DSP  K-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using more, less, or equal (e.g. have there been more, less, or the same number of cloudy days compared to sunny days this week?)
	

	K - 2 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 
1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	PRP 2-1
Students will use Problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to:
	

	
	
	formulate and solve multi-step problems from everyday and mathematical situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized

lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine if the solution of a problem is reasonable
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators
	

	
	
	demonstrate that a problem may be solved in more than one way
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	


	
	PRP 2-2
Students will use mathematical reasoning and proof and be able to: 
	

	
	
	determine the approach, materials and strategies to be used to set up a problem
	*

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the problem because…..")
	

	
	
	draw conclusions using inductive reasoning
	

	
	
	identify the missing information needed to find a solution to a given story problem
	

	
	
	use patterns and relationships to analyze mathematical situations ( e.g. count by

fives) 
	

	
	
	relate problem situations to number sentences involving addition and subtraction
	

	K - 2 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations -- Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 
1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	CCR 2-1
Students will communicate their understanding of mathematics and be able to: 
	

	
	
	demonstrate mathematical communication through discussion, reading, writing, listening, and responding individually and in groups 
	

	
	
	discuss relationships between everyday language and mathematical language and symbols (e.g. words that mean something different in mathematics and in everyday life) 
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving situations 
	

	
	
	discuss, illustrate, and write about mathematical concepts and relationships 
	

	
	
	draw pictures and use objects to illustrate mathematical concepts 
	

	
	CCR 2-2 
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to: 
	

	
	
	create and use age level appropriate representations to organize, record, and communicate mathematical ideas (e.g. students should recognize the relationship among seven counters, seven tally marks, and the symbol 7) 
	

	
	
	select, apply, and translate among mathematical representations to solve problems (e.g. representing fractions with circles, with geoboards, and with pattern blocks) 
	

	
	
	link different representations 
	

	
	
	use representations to model and interpret physical, social, and mathematical phenomena 
	


	
	
	use conventional and self-generated (invented) representations and connect them 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	

	
	CCR 2-3
Students will recognize, explore, and develop mathematical connections and be able to: 
	

	
	
	link conceptual and procedural knowledge (e.g. they will know that when they "regroup," they are simply changing the representation of the minuend, but not its value) 
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) 
	

	
	
	recognize and use mathematics in their daily lives (e.g. graphs, tables, or maps) 
	

	
	
	identify mathematical situations occurring in literature for children 
	

	
	
	identify examples of geometry in nature, art, and architecture
	


	End of Grade 1 Checklist

Grade Level Expectations for Math 

Number and Operations -- Indicators of Assessment

	Whole Numbers


	N&O 1-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 - 100
	

	
	
	by using place value
	

	
	
	by applying the concepts of equivalency in composing or decomposing numbers  (i.e. 56 = 50 + 6; 56 = 40 + 16)
	

	
	
	by using expanded notation
	

	
	N&O 1-2
Demonstrates understanding of the relative magnitude of numbers:  from 0 - 100
	

	
	
	by ordering whole numbers
	

	
	
	by comparing whole numbers to each other or to benchmark whole numbers 
(5, 10, 25, 50, 75, 100) (i.e. Is 62 greater than or less than 50)
	

	
	
	by counting by 2s, 5s and 10s
	*

	
	
	by demonstrating an understanding of the relation of inequality when comparing whole numbers by using "1 more", "1 less", " 5 more", "5 less", "10 more", 
" 10 less"
	

	
	
	by connecting number words (from 0 - 20 ) and numerals (from 0 - 100) to the  quantities and positions that they represent using investigations, models, representations, or number lines 
	

	
	N&O 1-7
Makes estimates up to 100
	

	
	
	by using the number of objects in a set and revises estimates as objects are counted
	

	
	
	that involves numbers that use ones, tens and hundreds place
	

	Addition and Subtraction
	N&O 1-3
Demonstrates conceptual understanding of mathematical operations involving addition and subtraction of whole numbers from 0 - 100
	*

	
	
	by showing the meaning of addition (putting together, increasing) and subtraction (taking away, comparing, finding the difference) 
	*

	
	
	by solving problems involving joining actions
	

	
	
	by solving problems involving separating actions
	

	
	
	by solving problems involving part-part whole relationships
	

	
	
	by solving problems involving comparison situations 
	

	
	
	by adding multiple one digit whole numbers 
	*

	
	
	by solving addition and subtraction problems with one and two digit numbers (e.g. 5 + 58) by either counting on, regrouping addition only
	*


	
	N&O 1-6
Mentally adds and subtracts whole numbers
	

	
	
	by naming the number that is one or two more or less than the original number
	

	
	
	facts to ten (e.g. 5 + 3 = 8; 8 - 3 = 5) 
	

	
	N&O 1-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers 
	

	
	
	odd, even
	

	
	
	composition and decomposition (e.g. 5 is the same as 2 + 3) 
	

	
	
	commutative and identity for addition
	

	Money
	N&O 1-5
Demonstrates understanding of monetary value  
	

	
	
	by knowing the names and values for coins (penny, nickel, dime, and quarter) 
	

	
	
	by adding collections of like coins together to a sum no greater than $1.00
	

	Fractions


	N&O 1-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, or other representations (benchmark fractions; a/2, a/3, or a/4 where a is a whole number greater than 0 and less than or equal to the denominator as a part to whole relationship in area models where the denominator is equal to the number of parts in a whole
	

	End of Grade 1 Checklist

Grade Level Expectations for Math 

Functions and Algebra -- Indicators of Assessment

	
	F&A 1-1
Identifies and extends to specific cases a variety of patterns repeating and growing (numeric and non-numeric) represented in model, tables, or sequences
	

	
	
	by extending the pattern to the next one, two, or three elements
	

	
	
	by translating repeated patterns across formats ( e.g. an ABB pattern can be represented as snap, clap, clap; or red, yellow, yellow; or 1, 2, 2) 
	

	
	F&A 1-4
Demonstrates conceptual understanding of equality
	

	
	
	by finding the value that will make an open sentence true ( e.g. 2 + □ =  7) 
using models, verbal explanations, or written equations. (limited to one operation
and limited to use addition or subtraction) 
	

	
	
	by writing and solving number sentences from problem situations that express 

relationships involving addition and subtraction
	*

	
	
	by creating problem situations for addition and subtraction number sentences
	*


	
	
	Understanding the meaning of the symbols +, - , =, <, >
	*

	End of Grade 1 Checklist

Grade Level Expectations for Math 

Geometry and Measurement -- Indicators of Assessment

	Geometry 

	G&M - 1-1
Uses properties, attributes, composition, or decomposition to sort or classify  
	

	
	
	polygons (triangles, squares, rectangles, rhombi, trapezoids, and hexagons) 
	

	
	
	objects by a combination of two non-measurable or measurable attributes
	

	
	
	by recognizing, naming, building, and drawing polygons and circles in the  environment
	

	
	G&M  1-2
Given an example of a three dimensional shape (rectangular prisms, cylinders, or spheres) 
	

	
	
	finds examples of objects in the environment that are of the same geometric shape (e.g. show a wooden cylinder and student will identify common objects of the same shape)
	

	
	
	describes the faces of a 3-dimensional object
	*

	
	G&M 1-4
Demonstrates conceptual understanding of congruency by making mirror images and creating shapes that have line symmetry
	

	Measurement
	G&M 1-6
Demonstrates conceptual understanding of the length/height of a two dimensional object
	

	
	
	by using non-standard units (e.g. comparing objects to trains of small cubes, using iterations of a small unit to measure an object) 
	

	
	
	by measuring line segments to the nearest inch and to the nearest centimeter
	

	
	G&M 1-7
Demonstrates conceptual understanding of measurable attributes 
	

	
	
	by using comparative language to describe and compare attributes of objects length(longer/shorter), height (taller/shorter), weight (heavier/lighter, temperature (warmer/)cooler), and capacity/volume (more, less) 
	*

	
	
	by comparing length, height, weight and volume of objects visually, with direct comparison, or using non-standard units
	*

	
	G&M 1-8
Determines elapsed and accrued time as it relates to:
	

	
	
	calendar patterns (days of week, months of year) 
	

	
	
	the sequence of events in a day
	

	
	
	recognizing and telling time to the hour and to the half hour
	


	
	G&M 1-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by using positional words (e.g. close by, on the right, underneath, above, beyond) to describe one location in reference to another on a map, in a diagram, and in the environment
	

	
	
	by giving and following directions about locations
	*

	End of Grade 1 Checklist

Grade Level Expectations for Math 

Data, Statistics, and Probability -- Indicators of Assessment

	Data, Statistics, Graphs
	DSP 1-1
Interprets a given representation created by the class (models, tally charts, bar graphs, and pictographs with one-to-one correspondence, or tables) 
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate conclusions 
	

	
	
	by writing a story problem using information from a graph
	

	
	DSP 1-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using more, less, or equal (e.g. Have there been more, less, or the same number of cloudy days compared to sunny days this week?) 
	

	Probability
	DSP 1-5
For a probability event in which the sample space may or may not contain equally likely outcomes, uses experiments
	

	
	
	to solve simple counting problems by making lists (e.g. handshakes among three people) 
	

	
	
	to describe the likelihood or chance of an event using "more likely," "less likely," or "equally likely" 
	

	K – 2 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof – Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 

1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	PRP 2-1
Students will use Problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to:
	

	
	
	formulate and solve multi-step problems from everyday and mathematical situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized

lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine if the solution of a problem is reasonable
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators
	

	
	
	demonstrate that a problem may be solved in more than one way
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	PRP 2-2
Students will use mathematical reasoning and proof and be able to:
	

	
	
	determine the approach, materials and strategies to be used to set up a problem
	*

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the problem because…..")
	

	
	
	draw conclusions using inductive reasoning
	

	
	
	identify the missing information needed to find a solution to a given story problem
	

	
	
	use patterns and relationships to analyze mathematical situations ( e.g. count by

fives) 
	

	
	
	relate problem situations to number sentences involving addition and subtraction
	


	K - 2 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations -- Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 

1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	CCR 2-1
Students will communicate their understanding of mathematics and be able to:
	

	
	
	demonstrate mathematical communication through discussion, reading, writing, listening, and responding individually and in groups 
	

	
	
	discuss relationships between everyday language and mathematical language and symbols (e.g. words that mean something different in mathematics and in everyday life) 
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving situations 
	

	
	
	discuss, illustrate, and write about mathematical concepts and relationships 
	

	
	
	draw pictures and use objects to illustrate mathematical concepts 
	

	
	CCR 2-2 
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to:
	

	
	
	create and use age level appropriate representations to organize, record, and communicate mathematical ideas (e.g. students should recognize the relationship among seven counters, seven tally marks, and the symbol 7) 
	

	
	
	select, apply, and translate among mathematical representations to solve problems (e.g. representing fractions with circles, with geoboards, and with pattern blocks) 
	


	
	
	link different representations 
	

	
	
	use representations to model and interpret physical, social, and mathematical phenomena 
	

	
	
	use conventional and self-generated (invented) representations and connect them 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	

	
	CCR 2-3
Students will recognize, explore, and develop mathematical connections and be able to:
	

	
	
	link conceptual and procedural knowledge (e.g. they will know that when they "regroup," they are simply changing the representation of the minuend, but not its value) 
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) 
	

	
	
	recognize and use mathematics in their daily lives (e.g. graphs, tables, or maps) 
	

	
	
	identify mathematical situations occurring in literature for children 
	

	
	
	identify examples of geometry in nature, art, and architecture
	


	End of Grade 2 Checklist

Grade Level Expectations for Math 

Number and Operations -- Indicators of Assessment

	Whole Numbers
	N&O 2-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 - 1,000
	*

	
	
	by using place value
	

	
	
	by applying the concepts of equivalency in composing or decomposing numbers (e.g. 17 + 17 = 34; 34 = 29 + 5) 
	

	
	
	by using expanded notation  (e.g. 141 = 1 hundred + 4 tens + 1 one or 141 = 100 + 40 + 1) 
	

	
	N&O  2-2
Demonstrates understanding of the relative magnitude of numbers:  from 0 - 1,000
	*

	
	
	by ordering whole numbers
	

	
	
	by comparing whole numbers to each other or to benchmark whole numbers 
( 10, 25, 50, 75, 100, 125, 150, or 175) 
	

	
	
	by demonstrating an understanding of the relation of inequality when comparing

whole numbers by using "1 more", "1 less", "10 more", "10 less",

" 100 more" "100 less", <, >
	

	
	
	by connecting number words and numerals  to the quantities they represent using models, number lines, or explanations 
	

	
	N&O 2-7
Makes estimates up to 50  of the number of objects in a set by selecting an appropriate method of estimation
	

	Addition/Subtraction
	N&O 2-3
Demonstrates conceptual understanding of mathematical operations involving addition and subtraction of whole numbers 
	

	
	
	by solving problems involving joining actions
	

	
	
	by solving problems involving separating actions
	

	
	
	by solving problems involving part-part whole relationships
	

	
	
	by solving problems involving comparison situations 
	

	
	
	by adding and subtracting multiple one-,  two-, and three-digit whole numbers (3 digit subtraction is without regrouping)
	*

	
	
	by describing or illustrating the inverse relationship between addition and subtraction of whole numbers, using models, number lines, or explanations
	*


	
	N&O 2-6
Mentally adds and subtracts 
	

	
	
	and demonstrates mastery of whole number facts through 20 automatically

(automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	by naming the number that is ten more or ten less than the original number

facts to a sum of 20 
	

	
	
	with two digit multiples of 10 (e.g. 60 + 80, 90 - 30) 
	

	
	
	by using mental arithmetic to find the sum or difference of two 2-digit numbers 
	*

	Multiplication/Division
	N&O 2-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers 
	

	
	
	odd, even
	

	
	
	commutative and identity for addition
	

	
	
	associative for addition
	

	
	
	uses manipulatives and pictures to represent multiplication as repeated addition or arrays or counting multiples
	

	
	
	uses repeated subtraction, equal sharing, and forming equal groups with remainder
	*

	Money
	N&O 2-5
Demonstrates understanding of monetary value
	

	
	
	by adding coins together to a value up to $5.00 and representing the
result in dollar notation
	

	
	
	by making change from $1.00 or less
	

	
	
	by recognizing equivalent coin representations of the same value (values up to 
$1.99) 
	

	
	
	by solving problems involving combinations of coins and bills
	*

	
	N&O 2-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, or other representations (benchmark fractions: a/2, a/3, a/4,a/6, a/8, a/10, a/12 where a is a whole number greater than 0 and less than or equal to the denominator) as a part to whole relationship in area models where the denominator is equal to the number of parts in a whole 
	


	End of Grade 2 Checklist

Grade Level Expectations for Math 

Functions and Algebra -- Indicators of Assessment

	Functions and Algebra
	F&A 2-1
Identifies and extends to specific cases a variety of patterns repeating and growing (linear and numeric) represented in model, tables, or sequences
	

	
	
	by extending the pattern to the next element
	

	
	
	by finding a missing element (e.g. 2, 4, 6, ___, 10) 
	

	
	
	by creating addition/subtraction pattern problems
	*

	
	F&A  2-4
Demonstrates conceptual understanding of equality and inequality
	

	
	
	by finding the value that will make an open sentence true ( e.g. 2 + □ =  7) 
	

	
	
	by using models, verbal explanations, or written equations (limited to one operation and limited to use addition or subtraction) 
	

	
	
	to determine which symbol to use (<, >, =) with addition/subtraction number sentence
	

	End of Grade 2 Checklist

Grade Level Expectations for Math 
Geometry and Measurement -- Indicators of Assessment

	Geometry
	G&M - 2-1
Uses properties, attributes, composition, or decomposition to sort 

or classify  
	

	
	
	polygons (triangles, squares, rectangles, rhombi, trapezoids, and hexagons)
	

	
	
	objects by a combination of two or more non-measurable or measurable attributes
	

	
	G&M 2-3
Given an example of a three-dimensional shape (rectangular prisms spheres, cylinders, and pyramids) names, describes and classifies the objects according to number of faces, vertices and edges
	*

	
	G&M  2-4
Demonstrates conceptual understanding of congruency
	

	
	
	by composing and decomposing two-dimensional objects using models or 
explanations (e.g. using triangular pattern blocks to construct a figure congruent
to the hexagonal pattern block) 
	

	
	
	by using line symmetry to demonstrate congruent parts within a shape
	

	Measurement
	G&M 2-6
Demonstrates conceptual understanding of perimeter and area by using models or manipulatives to surround and cover polygons
	


	
	G&M 2-7
Measures and uses units of measure appropriately and consistently, and makes conversions within systems when solving problems 
	

	
	
	by using different units to measure the same object and predict whether the measure will be greater or smaller when a different measure will be used
	*

	
	
	by determining elapsed time in hours
	*

	
	
	by comparing the length, weight, area, and volume of 2 or more objects by direct comparison
	*

	
	G&M 2-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by using positional language in two- and three- dimensional situations to describe and interpret relative positions (e.g. above the surface of the desk, below the desk)
	

	
	
	by creating and interpreting simple maps and names locations on simple 
coordinate grids
	

	End of Grade 2 Checklist

Grade Level Expectations for Math 
Data, Statistics, and Probability -- Indicators of Assessment

	
	DSP 2-1
Interprets a given representation (models, tally charts, pictographs with one-to-one correspondence, bar graphs, circle graphs, line plots, Venn diagrams, or tables) 
	*

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate conclusions 
	

	
	DSP  2-2
Analyzes patterns, trends, or distributions in data in a variety of contexts 
	

	
	
	by determining or using more, less, or equal (e.g. have there been more, less, or the same number of cloudy days compared to sunny days this week?)
	

	
	
	identify mode features of data sets: range and mode
	*

	
	DSP 2-6
In response to a teacher or student generated question or hypothesis, groups
	

	
	
	decide the most effective method (e.g. survey, observation, experimentation) 
	

	
	
	to collect data (numerical or categorical) necessary to answer the question
	

	
	
	collect, organize, and appropriately display the data
	

	
	
	analyze the data to draw conclusions about the question or hypothesis being tested, and when appropriate makes predictions
	


	
	DSP 2-4
Uses counting techniques to solve problems involving combinations using a variety of strategies (e.g. student diagrams, organized lists, tables, tree diagrams, or others); (e.g. how many ways can you make 50 cents using nickels, dimes, and quarters?)
	

	
	DSP 2-5
For a probability event in which the sample space may or may not contain equally likely outcomes, uses experiments to describe the likelihood or chance of an event using "more likely," "less likely," "equally likely," certain or impossible 
	

	K - 2 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 

1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	PRP 2-1
Students will use problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to:
	

	
	
	formulate and solve multi-step problems from everyday and mathematical situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine if the solution of a problem is reasonable
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators
	

	
	
	demonstrate that a problem may be solved in more than one way
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	PRP 2-2
Students will use mathematical reasoning and proof and be able to:
	

	
	
	determine the approach, materials and strategies to be used to set up a problem
	*

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. “I chose this method to solve the problem because…..”)
	

	
	
	draw conclusions using inductive reasoning
	

	
	
	identify the missing information needed to find a solution to a given story problem
	


	
	
	use patterns and relationships to analyze mathematical situations ( e.g. count by

fives) 
	

	
	
	relate problem situations to number sentences involving addition and subtraction
	

	K – 2 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations – Indicators of Assessment

Kindergarten teachers will expose students to the objectives below, 

1st grade teachers will develop the skills below

2nd grade teachers will work toward mastery on the skills below

	
	CCR 2-1
Students will communicate their understanding of mathematics and be able to:
	

	
	
	demonstrate mathematical communication through discussion, reading, writing, listening, and responding individually and in groups 
	

	
	
	discuss relationships between everyday language and mathematical language and symbols (e.g. words that mean something different in mathematics and in everyday life) 
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving situations 
	

	
	
	discuss, illustrate, and write about mathematical concepts and relationships 
	

	
	
	draw pictures and use objects to illustrate mathematical concepts 
	

	
	CCR 2-2 
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to:
	

	
	
	create and use age level appropriate representations to organize, record, and communicate mathematical ideas (e.g. students should recognize the relationship among seven counters, seven tally marks, and the symbol 7) 
	

	
	
	select, apply, and translate among mathematical representations to solve problems (e.g. representing fractions with circles, with geoboards, and with pattern blocks) 
	

	
	
	link different representations 
	

	
	
	use representations to model and interpret physical, social, and mathematical phenomena 
	

	
	
	use conventional and self-generated (invented) representations and connect them 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	


	
	CCR 2-3
Students will recognize, explore, and develop mathematical connections and be able to:
	

	
	
	link conceptual and procedural knowledge (e.g. they will know that when they “regroup,” they are simply changing the representation of the minuend, but not its value) 
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) 
	

	
	
	recognize and use mathematics in their daily lives (e.g. graphs, tables, or maps) 
	

	
	
	identify mathematical situations occurring in literature for children 
	

	
	
	identify examples of geometry in nature, art, and architecture
	


	End of Grade 3 Checklist

Grade Level Expectations for Math 
Numbers and Operations – Indicators of Assessment

	Whole Numbers
	N&O 3-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 – 10,000
	*

	
	
	by using place value
	

	
	
	by applying the concepts of equivalency in composing or decomposing numbers
(e.g. 117+ 17 = 134; 134 = 129 + 5) 
	

	
	
	by using expanded notation  
(2141 = 2 thousand + 1 hundred + 4 tens + 1 one; 2141 = 2000 + 100 + 40 + 1) 
	

	
	N&O 3-2
Demonstrates understanding of the relative magnitude of numbers: using models, number lines, or explanations, from 0 – 10,000
	*

	
	
	by ordering whole numbers
	

	
	
	by comparing whole numbers to benchmark whole numbers (100, 250, 500, 750) 
	

	
	
	by comparing whole numbers to each other
	

	
	N&O 3-7
Makes estimates in a given situation 
	

	
	
	by identifying when estimation is appropriate
	

	
	
	by selecting an appropriate method of estimation
	

	
	
	by evaluating the reasonableness of solutions
	

	
	
	by rounding numbers to the nearest 10, 100, 1000
	*

	Addition/Subtraction
	N&O 3-3
Demonstrates conceptual understanding of mathematical operations involving addition and subtraction 
	

	
	N&O 3-4
Accurately solves problems involving addition and subtraction with regrouping (up to four-digit whole numbers)
	


	
	N&O 3-6
Mentally adds and subtracts
	

	
	
	and maintains mastery of whole number facts through 20 automatically

(automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	by adding two-digit and one-digit whole numbers
	

	
	
	by adding combinations of two-digit and three-digit whole numbers that are multiples of ten (e.g. 60 + 50, 300 + 400, 320 + 90)
	

	
	
	by subtracting a one-digit whole number from a two-digit whole number 

(e.g. 37 – 5)
	

	
	
	by subtracting two-digit whole numbers that are multiples of ten and three-digit whole numbers that are multiples of one hundred (e.g. 50 – 20, 500 – 200)
	

	
	N&O 3-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers
	

	
	
	odd, even
	

	
	
	commutative, associative, and identity properties for addition
	

	
	
	associative for addition
	

	Multiplication/Division
	N&O 3-3
Demonstrates conceptual understanding of mathematical operations
	

	
	
	by describing or illustrating the relationship between repeated addition and multiplication using models, arrays, number lines, explanations or area models
	

	
	
	by using manipulatives and pictures to represent division as a sharing of objects and as the number of shared objects
	

	
	
	by completing multiplication and division fact families (1-10)
	*

	
	
	by understanding the relationship between multiplication and division
	

	
	
	by recognizing multiples of 1-10
	*

	
	N&O 3-4
Accurately solves problems involving 
	

	
	
	multiplication and division facts  - 0 - 10 automatically demonstrating mastery

(automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	

	
	
	four digit times one digit
	*


	
	N&O 3-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers
	

	
	
	multiplicative property of zero for single-digit whole numbers (6 x 0 = 0 )
	

	
	
	identity property for multiplication
	

	
	
	commutative property for multiplication for single digit whole numbers (e.g. 3 x 4 = 4 x 3)
	

	
	
	associative for multiplication (e.g. 4x(3x2) = (3x4)x2)
	*

	Fractions
	N&O 3-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, or other representations (benchmark fractions; a/2, a/3, or a/4, a/6, or a/8, a/10, a/12 where a is a whole number greater than 0 and less than or equal to the denominator)
	*

	
	
	as a part to whole relationship in area and set models where the number of parts in the whole is equal to the denominator
	

	
	
	with mixed numbers with denominators of 2,3,4
	*

	
	N&O 3-2
Demonstrates understanding of the relative magnitude of numbers 
(a/2, a/3, a/4,  a/6, or a/8, a/10, a/12) where a is a whole number greater than 0 and less than or equal to the denominator)
	*

	
	
	by comparing or identifying equivalent positive fractional numbers using models, number lines, or explanations
	

	
	
	by using physical models or illustrations, to determine the sum or difference of fractions with like denominators
	

	
	
	by using mixed numbers with denominators of 2,3,4
	*

	
	
	by adding and subtracting fractions with like denominators
	*

	Decimals
	N&O 3-1
Demonstrates conceptual understanding of rational numbers with respect to decimals using models, explanations, or other representations (within a context of money) as part of 100 by using physical models or illustrations, to determine the sum of difference of decimals
	

	
	N&O 3-4
Accurately solves problems 
	

	
	
	involving addition or subtraction of decimals (in the context of money)
	

	
	
	by knowing and understanding that fractions and decimals are 2 different representations of the same concept
	*


	End of Grade 3 Checklist

Grade Level Expectations for Math 
Functions and Algebra -- Indicators of Assessment

	
	F&A 3-1

Identifies and extends to specific cases a variety of patterns repeating and growing (linear and numeric) represented in models, tables, graphs, or sequences
	

	
	
	by extending the pattern to the next one, two, or three elements
	

	
	
	by finding a missing elements
	

	
	
	by creating addition and subtraction patterns
	*

	
	
	by writing number sentences using +/-/x/division/</>/= to represent mathematical relationships in everyday math
	*

	
	
	by selecting appropriate operational relationship symbols to make a number sentence true
	*

	
	
	by describing written or verbal rules (input/output rules)
	

	
	F&A 3-4
Demonstrates conceptual understanding of equality and inequalities
	*

	
	
	by showing equivalence between two expressions using models or different representations of expressions
	

	
	
	by finding the value that will make an open sentence true ( e.g. 2 + □ =  7) using models, verbal explanations, or written equations (limited to one operation and grade level math facts for addition, subtraction multiplication, and division)
	

	End of Grade 3 Checklist

Grade Level Expectations for Math 
Geometry and Measurement -- Indicators of Assessment

	Geometry


	G&M - 3-1
Uses properties or attributes of angles or sides to identify, describe, or distinguish among shapes 
	

	
	
	by the number of angles 
	

	
	
	by the number of sides or length of sides
	

	
	
	by naming, modeling, describing, and classifying right, acute, obtuse, and straight angles
	

	
	
	by the composition or decomposition of shapes including triangles, parallelograms, squares, rectangles, rhombi, trapezoids, hexagons, circles,  pentagons, or octagons
	*


	
	G&M 3-4
Demonstrates conceptual understanding of congruency
	

	
	
	by matching congruent figures using reflections, translations, and rotations (flips, slides, and turns) (e.g. recognizing when pentominoes are reflections, translations, and rotations of each other)
	

	
	
	by composing and decomposing two- and three-dimensional objects using models or explanations (e.g. given a cube, students use blocks to construct a congruent cube)
	

	
	
	by using line symmetry to demonstrate congruent parts within a shape
	

	
	G&M 3-5
Demonstrates conceptual understanding of similarity by identifying similar shapes
	

	
	G&M 3-10
Demonstrates conceptual understanding of spatial reasoning and visualization
	

	
	
	by copying, comparing, and drawing models of triangles, squares, rectangles, rhombi, trapezoids, hexagons, and circles
	

	
	
	by naming, describing, and classifying cubes, spheres, cylinders, pyramids, cones and rectangular solids
	*

	
	
	by building models of rectangular prisms from three dimensional representations
	

	
	
	by drawing lines and line segments
	

	
	
	by identifying parallel, perpendicular, and other intersecting lines and segments
	*

	
	
	by identifying attributes of isosceles, equilateral, right triangles
	*

	Measurement
	G&M 3-6
Demonstrates conceptual understanding of perimeter, area, and volume
	

	
	
	by finding the perimeter of polygons
	

	
	
	by finding the area of rectangles on grids using a variety of models or manipulatives using notation of square units
	*

	
	
	by expressing all measures using appropriate units
	

	
	
	by estimating or determining the area and volume of polyhedron by covering them with squares or by counting the number of cubes that would fill them
	*


	
	G&M 3-7
Measures and uses units of measure appropriately and consistently, and makes conversions within systems when solving problems (e.g. yards to feet, yards to inches)
	*

	
	
	US customary systems and metric systems
	*

	
	
	Non-zero starting points on a ruler
	*

	
	
	Elapsed time less than an hour
	*

	
	
	Time to minute intervals--AM and PM
	*

	
	
	Capacity--pints, cups, ml, liters
	*

	
	
	Length to 1/4 inch and 1/2 cm accuracy
	*

	
	
	Weight using ounces, grams, pounds
	*

	
	G&M 3-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by interpreting and giving directions from one location to another (e.g. classroom to the gym, from school to home) using positional words or whole number coordinates
	*

	
	
	by interpreting and giving directions between locations on a map or coordinate grid (first quadrant) using positional words or compass directions
	

	End of Grade 3 Checklist

Grade Level Expectations for Math 
Data, Statistics, and Probability -- Indicators of Assessment

	Data, Statistics, Graphs


	DSP 3-1
Interprets a given representation (e.g. tally charts, pictographs, circle graphs, line plots, bar graphs, or tables)
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate conclusions 
	

	
	
	to make predictions
	

	
	DSP 3-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using most frequent (mode), least frequent, largest, or smallest
	

	
	DSP 3-3
Organizes and displays data using tables, tally charts, bar graphs
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	


	
	DSP 3-3
Identifies or describes representations or elements of representations that best display a given set of data or situation (e.g. tally charts, pictographs, circle graphs, line plots, bar graphs, or tables) 
	

	
	DSP 3-6
 In response to a teacher or student generated question or hypothesis, groups
	

	
	
	decide the most effective method (e.g. survey, observation, experimentation) to collect data (numerical or categorical) necessary to answer the question
	

	
	
	collect, organize, and appropriately display the data
	

	
	
	analyze the data to draw conclusions about the question or hypothesis  being tested, and when appropriate make predictions
	

	Probability


	DSP 3-4
Uses counting techniques to solve problems involving combinations and simple permutations using a variety of strategies (e.g. student diagrams, organized lists, tables, tree diagrams, handshakes among three people, or others) 
	

	
	DSP 3-5
For a probability event in which the sample space may or may not contain equally like outcomes, predicts and determines the likelihood or chance of an event using "more likely," "less likely," “equally likely," “certain” or “impossible” and tests the prediction through experiments  if a game is fair
	

	
	summarize and display results of probability experiment in a clear and organized way (ex. using a bar graph or a line plot)
	*

	
	use the results of probability experiments to predict future event
	*

	
	describe the probability of an outcome as ____ out of ____ (3 out of 5) 
	*


	3 -5 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	PRP 5-1
Students will use Problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to  
	

	
	
	formulate and solve multi-step problems from everyday and mathematical  

situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	add to the repertoire of problem-solving strategies (e.g. looking for similar problems) and use those strategies in more sophisticated ways 
	

	
	
	generalize solutions and apply strategies to new problem situations
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine the reasonableness of solutions to real world problems
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators 
	

	
	
	solve problems with multiple solutions, recognize when a problem has no solution, and recognize problems where more information is needed 
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	
	display increasing perseverance, and persistence in problem solving 
	

	
	
	translate results of a computation into solutions that fit the real-world problem; (e.g. when a computation shows that one needs 3.2 gallons of paint to paint a room, how much paint do you buy?) 
	

	
	PRP 5-2
Students will use mathematical reasoning and proof and be able to: 
	

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the problem because…..")
	

	
	
	draw conclusions using inductive reasoning 
	

	
	
	draw conclusions and solve problems using elementary deductive reasoning and reasoning by analogy
	

	
	
	identify the missing information needed to find a solution to a given story problem 
	

	
	
	use patterns and relationships to analyze mathematical situations (e.g. count by fives) 
	


	
	
	make and defend conjectures and generalizations 
	

	
	
	recognize the pervasive use and power of reasoning as a part of mathematics 
	

	3 - 5 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below, 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	CCR 5-1
Students will communicate their understanding of mathematics and be able to: 
	

	
	
	discuss mathematical ideas and write convincing arguments
	

	
	
	understand, explain, analyze, and evaluate mathematical arguments and  conclusions presented by others 
	

	
	
	ask clarifying and extending questions related to mathematics they have heard or read about
	

	
	
	understand and appreciate the economy and power of mathematical symbolism and its role in the development of mathematics
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving  situations 
	

	
	
	demonstrate an understanding of mathematical concepts and relationships through a variety of methods (e.g. writing, graphing, charts, diagrams, number sentences, or symbols) 
	

	
	
	use a variety of technologies (e.g. computers, calculators, video, probes) to represent and communicate mathematical ideas 
	

	
	CCR 5-2
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to: 
	

	
	
	use physical models and diagrams to represent important mathematical ideas 

(e.g. multiplication) 
	

	
	
	use appropriate representations to solve problems or to portray, clarify, or extend 

a mathematical idea 
	

	
	
	recognize equivalent representations of concepts and procedures and translate among them as appropriate (for example, understand how the addition of whole numbers, fractions, and decimals are related) 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	


	
	CCR 5-3
Students will recognize, explore, and develop mathematical 

connections and be able to: 
	

	
	
	see mathematics as an integrated whole 
	

	
	
	recognize relationships among different topics in mathematics
	

	
	
	link concepts and procedures
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) and in their daily lives 
	

	
	
	identify mathematical situations occurring in literature for children
	

	
	
	use mathematical skills, concepts, and applications in other disciplines (e.g. graphs in social studies, patterns in art, or music and geometry in technology education) 
	


	End of Grade 4 Checklist

Grade Level Expectations for Math 
Number and Operations -- Indicators of Assessment

	Whole Numbers


	N&O 4-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 – 1,000,000
	

	
	
	by using place value
	

	
	
	by applying the concepts of equivalency in composing or decomposing numbers:  

(e.g. 10117+ 17 = 10134; 10134 = 10129 + 5) 
	

	
	
	by using expanded notation (e.g. 2141 = 2 thousand + 1 hundred + 4 tens + 1 one; 2141 = 2000 + 100 + 40 + 1) 
	

	
	N&O 4-2
Demonstrates understanding of the relative magnitude of numbers: using models, number lines, or explanations, from 0 – 1,000,000 by ordering and comparing whole numbers
	

	
	N&O 4-7
Makes estimates in a given situation 
	

	
	
	by identifying when estimation is appropriate
	

	
	
	by selecting an appropriate method of estimation 
	

	
	
	by evaluating the reasonableness of solutions
	

	
	
	by rounding to the nearest 10, 100, 1,000, 10,000, 100,000, and 1,000,000
	*

	Addition and Subtraction


	N&O 4-6
 Mentally adds and subtracts whole number facts through 20 
	

	
	
	automatically to demonstrate mastery (automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	by adding two-digit whole numbers 
	

	
	
	by adding combinations of two-digit and three-digit whole numbers that are multiples of ten (e.g. 320 + 430; 320 + 90) 
	

	
	
	by adding 4-digit whole numbers that are multiples of 100 (limited to two addends) (1,300 + 1,400) 
	

	
	
	by subtracting a one-digit whole number from a two-digit whole number(e.g. 67 - 9) 
	

	
	
	by subtracting combinations of two-digit and three-digit whole numbers that are multiples of 10 (e.g. 50 - 20, 230 - 80, 520 - 200) 
	

	
	N&O 4-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers 
	

	
	
	odd, even
	

	
	
	commutative, associative and identity properties for addition
	


	Multiplication/Division


	N&O 4-3
Demonstrates conceptual understanding of mathematical operations

using models, number lines, or explanations
	

	
	
	by describing or illustrating the relationship between repeated addition and multiplication
	

	
	
	by describing or illustrating the relationship between repeated subtraction and division (no remainders) 
	

	
	
	by describing or illustrating the inverse relationship between multiplication and division of whole numbers
	

	
	
	by identifying numbers divisible by 2, 3, 5, 9, and 10
(divisibility rules:  A number is divisible by: 2 if the ones digit is even, 3 if the sum of its digits is divisible by 3, 5 if the ones digit is 0 or 5, 9 if the sum of its digits is divisible by 9, 10 if the ones digit is 0)
	

	
	
	by identifying squares, factors, multiples
	*

	
	demonstrates and understands standard algorithms for multi-digit multiplication and division
	*

	
	identify prime and composite numbers
	*

	
	recognize different whole numbers can be factored in more than one way
	*

	
	N&O 4-4
Accurately solves problems involving multiple operations on whole numbers or the use of properties of factors and multiples. (Multiplication limited to two-digit by two-digit, 3 digits by 2 digits, multi-digit by 2 digit, and division limited to one-digit divisors) 

	*

	
	Determine unit cost when given total cost and number of units applies the conventions of order of operations where the left to right computations are modified only by the use of parentheses
	*

	
	N&O 4-6
Mentally calculates
	

	
	
	multiplication and related division facts to a product of 144 automatically with mastery (automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	N&O 4-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers 
Standard algorithms apply and other algorithms as enrichment
	

	
	
	multiplicative property of zero
	

	
	
	remainders
	

	
	
	identity, commutative, associative properties for multiplication
	


	Fractions


	N&O 4-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, or other representations (benchmark fractions: a/3, a/4, or a/4, a/5, a/6,a/8,or a/10, and a/12  where a is a whole number greater than 0) as a part to whole relationship in area, set, or linear models where the number of  parts in the whole are equal to, and a multiple or factor of the denominator 
	*

	
	N&O 4-2
Demonstrates understanding of the relative magnitude of numbers by ordering, comparing or identifying equivalent positive fractional numbers using  models, number lines, or explanations and mixed numbers
	*

	
	N&O 4-3
Demonstrates conceptual understanding of mathematical operations using models, number lines or explanations 
	

	
	
	by describing or illustrating the addition or subtraction of positive fractional numbers with like denominators
	

	
	
	by identifying relationships between fractions and percents (10%, 25%, 50,%, 75% and fourths, fifths, and tenths) 
	*

	
	N&O 4-4
Accurately solves problems involving addition and subtraction of positive proper fractions with like denominators
	

	Decimals


	N&O 4-1
Demonstrates conceptual understanding of rational numbers with respect to decimals using models, explanations, or other representations
	

	
	
	as hundredths within the context of money 
	

	
	
	as tenths within the context of metric measurements (e.g. 2.3 cm) 
	

	
	
	by writing tenths and hundredths in decimal and fraction notations 
	*

	
	
	by identifying equivalent forms of common decimal/fractions; 1/2, 1/4, 1/5, 1/10
	*

	
	N&O 4-2
Demonstrates understanding of the relative magnitude of numbers
	

	
	
	by ordering, comparing or identifying equivalent decimals using models, number lines or explanations to 2 decimal places 
	*

	
	
	by identifying on a number line the relative position of decimals to 2 decimal places
	*

	
	
	by rounding decimals to the nearest tenths, hundredths or whole number
	*


	
	N&O 4-4
Accurately solves problems involving addition or subtraction of decimals
	

	
	by finding the total cost of multiple units given the cost per unit
	*

	End of Grade 4 Checklist

Grade Level Expectations for Math 
Functions and Algebra -- Indicators of Assessment

	
	F&A 4-1
Identifies and extends to specific cases a variety of patterns repeating and growing (linear and non-linear) represented in models, tables, or sequences
	

	
	
	by extending the pattern 
	

	
	
	by finding a missing elements
	

	
	
	by writing a rule in words or symbols to find the next case 
	

	
	F&A 4-2
Demonstrates conceptual understanding of linear relationships (y = kx) as a constant rate of change
	

	
	
	by identifying, describing, or comparing situations that represent constant rates of change
	

	
	F&A 4-3
Demonstrates conceptual understanding of algebraic expressions
	

	
	
	by using letters or symbols (variables) to represent unknown quantities to write simple linear algebraic expressions involving any one of four operations
	

	
	
	by evaluating simple linear algebraic expressions using whole numbers
	

	
	F&A 4-4 
Demonstrates conceptual understanding of equality
	

	
	
	by showing equivalence between two expressions using models or different representations of expressions
	

	
	
	by simplifying numerical expressions where left to right computations may be modified only by the use of [e.g. 14 - (2 x 5)] (expressions consistent with the parameters of F&A 4-3)
	

	
	
	by solving one-step linear equations of the form ax = c, x ± b = c, where a, b, and c, are whole numbers with a ≠ 0
	


	End of Grade 4 Checklist

Grade Level Expectations for Math 
Geometry and Measurement -- Indicators of Assessment

	Geometry


	G&M - 4-1
Uses properties or attributes of angles or sides to identify, describe,

or distinguish among shapes 
	

	
	
	by the number of angles 
	

	
	
	by the number of sides or length of sides, parallelism, or perpendicularity
	

	
	
	by naming, modeling, describing, and classifying right, acute, obtuse and straight angles
	

	
	
	by the composition or decomposition of shapes including triangles, squares, rectangles, rhombi, trapezoids, hexagons, parallograms, or octagons
	

	
	
	by classifying angles relative to 90° as more than, less than, or equal to
	

	
	
	by using appropriate tools to measure angle size
	*

	
	
	to define triangles by sides – equilateral, scalene, isosceles 
	*

	
	G&M 4-3
Uses properties or attributes to identify, compare, or describe three-dimensional shapes
	

	
	
	by the shape of the base, number of vertices, or the number of lateral faces
	

	
	
	such as rectangular prisms, triangular prisms, pyramids, cylinders and spheres
	

	
	
	
	

	
	
	to predict and validate the results of partitioning/folding and combining 2- and 3- dimensional shapes (net)
	*

	
	G&M 4-4
Demonstrates conceptual understanding of congruency
	

	
	
	by matching congruent figures using reflections, translations, and rotations (flips, slides, and turns) (e.g. recognizing when pentominoes are reflections, translations, and rotations of each other)
	

	
	
	by composing and decomposing shapes using models or explanations (e.g. given a cube, students use blocks to construct a congruent cube)
	

	
	
	by using line symmetry to demonstrate congruent parts within a shape
	

	
	
	by identifying figures with lines of symmetry and rotational symmetry
	*

	
	G&M 4-5
Demonstrates conceptual understanding of similarity
	

	
	
	by applying characteristics of similar figures (same shape but not necessarily the same size) to identify similar figures, or to solve problems involving similar figures
	

	
	
	by describing relationships using models or explanations
	


	
	G&M 4-10
Demonstrates conceptual understanding of spatial reasoning and visualization
	

	
	
	by copying, comparing, and drawing models of triangles, squares, rectangles,  rhombi, trapezoids, hexagons, parallograms, octagons and circles
	

	
	
	by building models of rectangular prisms from two or three dimensional representations
	

	
	
	by tessellating (tile) a plane with a given figure and create a figure that will tile the plane
	

	
	
	by drawing lines, line segments, and rays
	

	
	
	by drawing 3-D cubes, spheres, and pyramids
	*

	Measurement
	G&M 4-5
Demonstrates conceptual understanding of similarity by applying scales on maps

	

	
	tells time using an analog clock to the hour, half hour, quarter hour, and 5 minute interval
	*

	
	computes elapsed time
	*

	
	G&M 4-6
Demonstrates conceptual understanding of perimeter and area
	

	
	
	by finding the perimeter of polygons
	

	
	
	by finding the area of rectangles, polygons or irregular shapes on grids using a variety of models, manipulatives, or formulas
	

	
	
	by expressing all measures using appropriate units
	

	
	G&M 4-7
Measures and uses units of measure appropriately and consistently,
and makes conversions within systems when solving problems
	

	
	
	US customary systems and metric systems
	*

	
	
	Non-zero starting points on a ruler
	*

	
	G&M 4-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by drawing, measuring and classifying angles
	

	
	
	by interpreting and giving directions between locations on a map or coordinate grid (first quadrant)
	

	
	
	by plotting points in the first quadrant in context (e.g. games, mapping)
	

	
	
	by finding the horizontal and vertical distances between points on a coordinate grid in the first quadrant
	


	End of Grade 4 Checklist

Grade Level Expectations for Math 
Data, Statistics, and Probability -- Indicators of Assessment

	Data, Statistics, Graphs


	DSP 4-1
Interprets a given representation (tally charts, line plots, bar graphs, tables, pictographs, line graphs or circle graphs)
	*

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	
	to match representations of data (including circle graphs) with the actual set of data
	*

	
	DSP 4-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using measures of central tendency (median or mode), mean, or range including the concept of outliers
	*

	
	DSP 4-3
Organizes and displays data using tables, line plots, tally charts, bar graphs, and pictographs
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	DSP 4-6
In response to a teacher or student generated question or hypothesis, groups
	

	
	
	decide the most effective method (e.g. survey, observation, experimentation) to collect data (numerical or categorical) necessary to answer the question
	

	
	
	collect, organize, and appropriately display the data
	

	
	
	analyze the data to draw conclusions about the question or hypothesis being tested, and when appropriate make predictions
	

	
	
	ask new questions and make connections to real world situations
	

	
	
	interpret one and two variable data graphs to answer questions about a situation
	*

	Probability
	DSP 4-4
Uses counting techniques to solve problems
	

	
	
	in context involving combinations and simple permutations (e.g. Given a map - determine the number of paths from point A to point B.)
	

	
	
	using a variety of strategies.(e.g. organized lists, tables, tree diagrams, or others)
	

	
	
	by introducing concept of ratio (1 out of 3 is the same as 1/3) 
	*


	3 -5 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	PRP 5-1
Students will use Problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to
	

	
	
	formulate and solve multi-step problems from everyday and mathematical  

situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	add to the repertoire of problem-solving strategies (e.g. looking for similar problems) and use those strategies in more sophisticated ways 
	

	
	
	generalize solutions and apply strategies to new problem situations
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine the reasonableness of solutions to real world problems
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators 
	

	
	
	solve problems with multiple solutions, recognize when a problem has no solution, and recognize problems where more information is needed 
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	
	display increasing perseverance, and persistence in problem solving 
	

	
	
	translate results of a computation into solutions that fit the real-world problem; (e.g. when a computation shows that one needs 3.2 gallons of paint to paint a room, how much paint do you buy?) 
	

	
	PRP 5-2
Students will use mathematical reasoning and proof and be able to:
	

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the problem because…..")
	

	
	
	draw conclusions using inductive reasoning 
	

	
	
	draw conclusions and solve problems using elementary deductive reasoning and reasoning by analogy
	

	
	
	identify the missing information needed to find a solution to a given story problem 
	

	
	
	use patterns and relationships to analyze mathematical situations (e.g. count by fives) 
	


	
	
	make and defend conjectures and generalizations 
	

	
	
	recognize the pervasive use and power of reasoning as a part of mathematics 
	

	3 - 5 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below, 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	CCR 5-1
Students will communicate their understanding of mathematics and be able to:
	

	
	
	discuss mathematical ideas and write convincing arguments
	

	
	
	understand, explain, analyze, and evaluate mathematical arguments and  conclusions presented by others 
	

	
	
	ask clarifying and extending questions related to mathematics they have heard or read about
	

	
	
	understand and appreciate the economy and power of mathematical symbolism and its role in the development of mathematics
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving  situations 
	

	
	
	demonstrate an understanding of mathematical concepts and relationships through a variety of methods (e.g. writing, graphing, charts, diagrams, number sentences, or symbols) 
	

	
	
	use a variety of technologies (e.g. computers, calculators, video, probes) to represent and communicate mathematical ideas 
	

	
	CCR 5-2
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to:
	

	
	
	use physical models and diagrams to represent important mathematical ideas 

(e.g. multiplication)
	

	
	
	use appropriate representations to solve problems or to portray, clarify, or extend a mathematical idea 
	

	
	
	recognize equivalent representations of concepts and procedures and translate among them as appropriate (e.g. understand how the addition of whole numbers, fractions, and decimals are related) 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	


	
	CCR 5-3
Students will recognize, explore, and develop mathematical connections and be able to:
	

	
	
	see mathematics as an integrated whole 
	

	
	
	recognize relationships among different topics in mathematics
	

	
	
	link concepts and procedures
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) and in their daily lives 
	

	
	
	identify mathematical situations occurring in literature for children
	

	
	
	use mathematical skills, concepts, and applications in other disciplines (e.g. graphs in social studies, patterns in art, or music and geometry in technology education) 
	


	End of Grade 5 Checklist

Grade Level Expectations for Math 
Number and Operations -- Indicators of Assessment

	Whole Numbers


	N&O 5-1
Demonstrates conceptual understanding of rational numbers with respect to whole numbers using models, explanations, or other representations: from 0 - 9,999,999
	

	
	
	by using place value
	

	
	
	by applying the concepts of equivalency in composing or decomposing numbers: (e.g. 10117+ 17 = 10134; 10134 = 10129 + 5) 
	

	
	
	by using expanded notation, and powers of 10 (e.g. 2141 = 2 thousand + 1 hundred + 4 tens + 1 one; 2141 = 2000 + 100 + 40 + 1 (2 x 10³) + (1 x 10²) + (4 x 10) + 1
	*

	
	N&O 5-2
Demonstrates understanding of the relative magnitude of numbers: using models, number lines, or explanations, from 0 - 9,999,999 by ordering and comparing whole numbers
	

	
	N&O 5-7
Makes estimates in a given situation 
	

	
	
	by identifying when estimation is appropriate
	

	
	
	by selecting an appropriate method of estimation 
	

	
	
	by determining the level of accuracy needed given the situation
	

	
	
	by analyzing the effect of the estimation method on the accuracy of results
	

	
	
	by evaluating the reasonableness of solutions
	

	Addition and Subtraction


	N&O 5-6
Mentally adds and subtracts whole number facts through 20 
	

	
	
	(automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	by adding two-digit whole numbers 
	

	
	
	by adding combinations of two-digit and three-digit whole numbers that are multiples of ten (e.g. 320 + 430; 320 + 90) 
	

	
	
	by adding 4-digit whole numbers that are multiples of 100 (limited to two addends) (1,300 + 1,400) 
	

	
	
	by subtracting a one-digit whole number from a two-digit whole number(e.g. 67- 9) 
	

	
	
	by subtracting combinations of two-digit and three-digit whole numbers that are multiples of 10 (e.g. 50 - 20, 230 - 80, 520 - 200) 
	


	
	N&O 5-8
Applies properties of numbers and field properties to solve problems and to simplify computations 
	

	
	
	odd, even
	

	
	
	commutative, associative and identity properties for addition
	

	Multiplication/Division


	N&O 5-3
Demonstrates conceptual understanding of mathematical operations using models, explanations, or solving problems
	

	
	
	by describing or illustrating the meaning of a remainder with respect to division of whole numbers
	

	
	
	by describing or illustrating the inverse relationship between multiplication and division of whole numbers
	

	
	N&O 5-4
Accurately solves problems involving 
	

	
	
	multiple operations on whole numbers or the use of properties of factors
	

	
	
	multiples, prime, or composite numbers; prime factorization through 50 using exponents
	*

	
	
	multiplication of multi-digit whole numbers
	

	
	
	division of whole numbers by up to a two-digit divisor
	

	
	
	applies the conventions of order of operations with and without parentheses
	

	
	N&O 5-6
Mentally calculates
	

	
	
	to maintain and demonstrate continued mastery/automaticity of math facts - addition, subtraction, multiplication, and division (automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	by multiplying a two-digit by a one-digit whole number (e.g. 45 x 5) 
	

	
	
	by multiplying two-digit whole numbers that are multiples of 10 (e.g. 50 x 60) 
	

	
	
	a three-digit whole number that is a multiple of 100 by a two-or three-digit number which is a multiple of 10 or 100, respectively  (e.g. 400 x 50, 400 x 600) 
	

	
	
	by dividing three-and four-digit multiples of powers of ten by their compatible factors (e.g. 360 ÷ 6, 3600 ÷ 120) 
	

	
	N&O 5-8
Applies properties of numbers and field properties to solve problems and to simplify computations involving whole numbers 
	

	
	
	multiplicative property of zero
	

	
	
	divisibility rules for 2’s, 5s, and 10’s along with 3’s, 6’s, 9’s, 
(divisibility rules:  A number is divisible by: 2 if the ones digit is even, 3 if the sum of its digits is divisible by 3, 5 if the ones digit is 0 or 5, 6 if it is divisible by 2 or 3, 9 if the sum of its digits is divisible by 9, 10 if the ones digit is 0)
	


	
	
	identity, commutative, associative property for multiplication
	

	
	
	distributive property
	

	Fractions


	N&O 5-1
Demonstrates conceptual understanding of rational numbers with respect to positive fractional numbers using models, explanations, number lines, or other representations (halves, thirds, fourths, fifths, sixths, eighths, tenths, twelfths) with proper, mixed number, improper fractions  
	*

	
	N&O 5-2
Demonstrates understanding of the relative magnitude of numbers by ordering, comparing or identifying equivalent positive fractional numbers (fractions to fractions) 
	

	
	N&O 5-3
Demonstrates conceptual understanding of mathematical operations by adding and subtracting positive fractions with unlike denominators 
	

	
	N&O5-4 
Accurately solves problems involving 
	

	
	
	addition and subtraction of positive fractions and mixed numbers
	*

	
	
	multiplication of fractions
	*

	
	
	express answers in simplest form
	*

	Decimals


	N&O 5-1
Demonstrates conceptual understanding of rational numbers with respect to decimals using models, explanations, or other representations to thousandths
	

	
	N&O 5-2
Demonstrates understanding of the relative magnitude of numbers
	

	
	
	by ordering, comparing or identifying equivalent decimals (decimal to decimal) 
using models or number lines 
	

	
	
	by rounding decimals to the thousandths
	*

	
	
	by exploring the relationship of simple decimals to fractions
	

	
	N&O 5-3
Demonstrates conceptual understanding of mathematical operations by adding and subtracting decimals
	

	
	N&O 5-4
Accurately solves problems involving 
	

	
	
	addition or subtraction of decimals to the hundredths place
	

	
	
	multiplication of decimals (decimal by decimal) 
	

	
	
	division of decimals (decimal by whole number, and division of decimal by decimal) 
	*

	
	N&O 5-6
Mentally calculates change back from $1.00, $5.00 and $10.00
	


	Percents


	N&O 5-1
Demonstrates the conceptual understanding of rational numbers with respect to percents using models, explanations, or other representations benchmark percents: (10%, 25%, 50%, 75%, or 100%) as a part to whole relationship in area, set, or linear models, and their fraction and decimal equivalents 
	

	
	N&O 5-2

Demonstrates understanding of the relative magnitude of numbers by ordering and comparing or identifying benchmark percents within number formats (percents to percents) using models or number lines 
	

	Integers


	N&O 5-2
Demonstrates understanding of the relative magnitude of numbers
	

	
	
	by ordering, comparing, or identifying integers in context using models or number lines 
	

	
	
	by adding with negative numbers
	*

	
	
	by subtracting positive integers from negative integers
	*

	End of Grade 5 Checklist

Grade Level Expectations for Math 
Geometry and Measurement -- Indicators of Assessment

	Geometry


	G&M  5-1
Uses properties or attributes of angles or sides to identify, describe, classify, or distinguish among shapes 
	

	
	
	by the type of angles, right, acute, obtuse (including drawing and measuring) 
	

	
	
	by the number of sides or length of sides, number of congruent sides, parallelism, or perpendicularity
	

	
	
	including different types of triangles (right, acute, obtuse, equiangular,  isosceles, scalene or equilateral) 
	*

	
	
	Including quadrilaterals (rectangles, squares, rhombi, trapezoids, or parallelograms) 
	

	
	G&M 5-3
Uses properties or attributes to identify, compare, or describe three-

dimensional shapes by the shape of the bases, number of lateral faces, number of bases and vertices including rectangular prisms, triangular prisms, cylinders, spheres, pyramids or cones
	


	
	G&M 5-4
Demonstrates conceptual understanding of congruency
	

	
	
	by matching congruent figures using reflections, translations, and rotations (flips, slides, and turns) (e.g. recognizing when pentominoes are reflections, translations, and rotations of each other) and the relations to tessellations
	

	
	
	by determining congruency by measuring combinations of sides/angles
	*

	
	
	by composing and decomposing shapes using models or explanations (e.g. given a cube, students use blocks to construct a congruent cube) 
	

	
	
	by using line symmetry to demonstrate congruent parts within a shape
	

	
	
	by using the sum of angles of a triangle to solve problems
	*

	
	
	by understanding that 90°, 180°, 270°, and 360°, are associated with ¼, ½, ¾ and full turns
	*

	
	G&M 5-5
Demonstrates conceptual understanding of similarity
	

	
	
	by describing the proportional effect on the linear dimensions of triangles and rectangles when scaling up or down while preserving angle measures
	

	
	
	by applying characteristics of similar figures (same shape but not necessarily the same size) to identify similar figures, or to solve problems involving similar figures
	

	
	
	by describing the effects using models or explanations
	

	
	G&M 5-9
Demonstrates understanding of spatial relationships using location and position by plotting points in four quadrants in context (e.g. identifying the vertices of polygons as they are reflected, rotated, and translated
	

	
	G&M 5 -10
Demonstrates conceptual understanding of spatial reasoning and visualization by building models of rectangular and triangular prisms, cones, cylinders, and pyramids from two- or three-dimensional representations
	

	Measurement


	G&M 5-5
Demonstrates conceptual understanding of similarity by solving related problems (including applying scales on maps and scale drawings) 
	

	
	G&M 5-6
Demonstrates conceptual understanding of perimeter, area and volume
	

	
	
	by finding the perimeter of polygons using formulas
	

	
	
	by finding the area of rectangles, right triangles, or parallelograms through models, manipulatives, or formulas
	*

	
	
	by finding the surface area of a rectangular prism
	*

	
	
	by finding the area of polygons or irregular figures on grids
	

	
	
	by finding the volume of rectangular prisms (cubes) using a variety of models, manipulatives or formulas
	

	
	
	by expressing all measures using appropriate units
	

	
	
	by identifying the radius and diameter of a circle
	*


	
	G&M 5-7
Measures and uses units of measure appropriately and consistently, makes conversions within systems when solving problems
	

	
	
	US customary systems and metric systems
	*

	
	
	Non-zero starting points on a ruler
	*

	
	G&M 5-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by interpreting and giving directions between locations on a map or coordinate 
grid (all four quadrants) 
	

	
	
	by plotting points in four quadrants in context (e.g. games, mapping) 
	

	
	
	by finding the horizontal and vertical distances between points on a coordinate grid in the first quadrant
	

	
	
	by measuring angles
	*

	End of Grade 5 Checklist

Grade Level Expectations for Math 
Functions and Algebra -- Indicators of Assessment

	
	F&A 5-1
Identifies and extends to specific cases a variety of patterns repeating and growing (linear and non-linear) represented in model, tables, sequences, or in problem situations and real situations 
	*

	
	
	by extending the pattern to the next one, two, or three elements
	

	
	
	by finding a missing elements
	

	
	
	by writing a rule in words or symbols for finding specific cases of a linear relationship 
	

	
	F&A 5-2
Demonstrates conceptual understanding of linear relationships (y = kx; y = mx + b), as a constant rate of change by identifying, describing, or comparing situations that represent constant rates of change (e.g. tell a story given a line graph about a trip) 
	

	
	F&A 5-3
Demonstrates conceptual understanding of algebraic expressions
	

	
	
	by using letters or symbols to represent unknown quantities to write linear algebraic expressions involving any two of the four operations
	

	
	
	by using equations to model simple word problems
	

	
	
	by evaluating linear algebraic expressions using whole numbers
	


	
	F&A 5-4
Demonstrates conceptual understanding of equality
	

	
	
	by showing equivalence between two expressions using models or different representations of expressions (expressions consistent with the parameters of F&A 5-3) 
	

	
	
	by simplifying numerical expressions where left to right computations may be modified only by the use of [e.g. 14 - (2 x 5)] 
	

	
	
	by solving one-step linear equations of the form ax = c, x ± b = c, or x/a = c, where a, b, and c, are whole numbers with a ≠ 0 
	

	
	
	by determining which values of a replacement set make the equation (multi-step of the form ax ± b = c where a, b, and c, are whole numbers with a ≠ 0) a true statement (e.g. 2x + 3 = 11, {x: x = 2, 3, 4, 5,})
	

	
	
	using the distributive property in equations and expressions with variables
	*

	
	
	by solving problems involving linear functions with integer values, write the equations and graph the resulting ordered pairs of integers on a grid
	*

	
	
	by solving problems involving proportional relationships (ratios) using concrete models, tables, graphs, and paper and pencil methods
	*

	End of Grade 5 Checklist

Grade Level Expectations for Math 
Data, Statistics, and Probability -- Indicators of Assessment

	Data, Statistics, Graphs


	DSP 5-1
Interprets a given representation (tally charts, line plots, bar graphs, tables, pictographs, circle graphs, or line graphs) 
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	DSP 5-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using measures of central tendency (mean, median or mode), or range
	

	
	
	to analyze situations
	

	
	
	to solve problems
	

	
	
	to use fractions and percentages to compare data sets of different sizes
	*


	
	DSP 5-3
Organizes and displays data using tables, line plots, tally charts, bar graphs, pictographs, line graphs, circle graphs
	*

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	DSP 5-3
Identifies or describes representations or elements of representations that best display a given set of data or situation 
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	DSP 5-6
In response to a teacher or student generated question or hypothesis, groups
	

	
	
	decide the most effective method (e.g. survey, observation, experimentation) to collect data (numerical or categorical) necessary to answer the question
	

	
	
	collect, organize, and appropriately display the data
	

	
	
	analyze the data to draw conclusions about the question or hypothesis being tested, and when appropriate makes predictions
	

	
	
	ask new questions and make connections to real world situations
	

	Probability


	DSP 5-4
Uses counting techniques to solve problems 
	

	
	
	in context involving combinations and simple permutations (e.g. given a map - determine the number of paths from point A to point B.)
	

	
	
	using a variety of strategies (e.g. organized lists, tables, tree diagrams, or others) 
	

	
	DSP 5-5
For a probability event in which the sample space may or may not contain equally likely outcomes
	

	
	
	predicts the likelihood of an event as a fraction (e.g. two out of five, zero out of five, five out of five) 
	

	
	
	tests the prediction through experiments
	

	
	
	determines if a game is fair
	

	
	
	determines the experimental or theoretical probability of an event and expresses the result as a fraction
	


	3 -5 Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	PRP 5-1
Students will use Problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to
	

	
	
	formulate and solve multi-step problems from everyday and mathematical  

situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships; guess and check; making tables, charts, or organized lists; solving a simpler version of a problem, drawing a diagram; or creating a model) 
	

	
	
	add to the repertoire of problem-solving strategies (e.g. looking for similar problems) and use those strategies in more sophisticated ways 
	

	
	
	generalize solutions and apply strategies to new problem situations
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine the reasonableness of solutions to real world problems
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators 
	

	
	
	solve problems with multiple solutions, recognize when a problem has no solution, and recognize problems where more information is needed 
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	
	display increasing perseverance, and persistence in problem solving 
	

	
	
	translate results of a computation into solutions that fit the real-world problem; (e.g. when a computation shows that one needs 3.2 gallons of paint to paint a room, how much paint do you buy?) 
	


	
	PRP 5-2
Students will use mathematical reasoning and proof and be able to:
	

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the problem because…..")
	

	
	
	draw conclusions using inductive reasoning 
	

	
	
	draw conclusions and solve problems using elementary deductive reasoning and reasoning by analogy
	

	
	
	identify the missing information needed to find a solution to a given story problem 
	

	
	
	use patterns and relationships to analyze mathematical situations (e.g. count by fives) 
	

	
	
	make and defend conjectures and generalizations 
	

	
	
	recognize the pervasive use and power of reasoning as a part of mathematics 
	

	3 - 5 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math
Communications, Connections, and Representations -- Indicators of Assessment

3rd grade teachers will expose students to the objectives below, 

4th grade teachers will develop the skills below

5th grade teachers will work toward mastery on the skills below

	
	CCR 5-1
Students will communicate their understanding of mathematics and be able to:
	

	
	
	discuss mathematical ideas and write convincing arguments
	

	
	
	understand, explain, analyze, and evaluate mathematical arguments and  conclusions presented by others 
	

	
	
	ask clarifying and extending questions related to mathematics they have heard or read about
	

	
	
	understand and appreciate the economy and power of mathematical symbolism and its role in the development of mathematics
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving  situations 
	

	
	
	demonstrate an understanding of mathematical concepts and relationships through a variety of methods (e.g. writing, graphing, charts, diagrams, number sentences, or symbols) 
	

	
	
	use a variety of technologies (e.g. computers, calculators, video, probes) to represent and communicate mathematical ideas 
	


	
	CCR 5-2
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to:
	

	
	
	use physical models and diagrams to represent important mathematical ideas (e.g. multiplication)
	

	
	
	use appropriate representations to solve problems or to portray, clarify, or extend 

a mathematical idea 
	

	
	
	recognize equivalent representations of concepts and procedures and translate among them as appropriate (e.g. understand how the addition of whole numbers, fractions, and decimals are related) 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	

	
	CCR 5-3
Students will recognize, explore, and develop mathematical connections and be able to:
	

	
	
	see mathematics as an integrated whole 
	

	
	
	recognize relationships among different topics in mathematics
	

	
	
	link concepts and procedures
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) and in their daily lives 
	

	
	
	identify mathematical situations occurring in literature for children
	

	
	
	use mathematical skills, concepts, and applications in other disciplines (e.g. graphs in social studies, patterns in art, or music and geometry in technology education) 
	


	End of Grade 6 Checklist

Grade Level Expectations for Math 
Number and Operations -- Indicators of Assessment

	Number Theory


	N&O  6-2
 Demonstrates understanding of the relative magnitude of numbers: 
	

	
	
	by ordering and comparing numbers with whole number bases and exponents
(e.g. 33, 43) 
	

	
	
	by using place values to the billions 
	*

	
	N&O 6-3
Demonstrates conceptual understanding of mathematical operations
	

	
	
	by describing or illustrating the meaning of a power by representing the relationship between the base (whole number) and the exponent (whole number) (e.g. 33, 43)
	

	
	
	by using the greatest common factor and least common multiple 
	

	
	
	by applying the conventions of order of operations with and without parentheses
	

	
	N&O 6-7
Makes estimates in a given situation 
	

	
	
	by identifying when estimation is appropriate
	

	
	
	by selecting an appropriate method of estimation 
	

	
	
	by determining the level of accuracy needed given the situation
	

	
	
	by analyzing the effect of the estimation method on the accuracy of results
	

	
	
	by evaluating the reasonableness of solutions
	

	
	N&O 6-8

Applies properties of numbers and field properties to solve problems and to simplify computations 
	

	
	
	odd, even, prime and composite
	

	
	
	divisibility rules for 4’s, (maintaining rules for all other digits previously introduced in 4th and 5th grade. (divisibility rules:  A number is divisible by: 2 if the ones digit is even, 3 if the sum of its digits is divisible by 3, 4 if the last two digits form a number that is divisible by 4; 5 if the ones digit is 0 or 5, 6 if it is divisible by 2 or 3, 9 if the sum of its digits is divisible by 9, 10 if the ones digit is 0)
	


	
	
	prime factorization
	

	
	
	commutative, associative and identity properties for addition and multiplication including the multiplicative property of one (e.g. 1 = 2/2, and 2/2 x 3/4 = 6/8, so 3/4 = 6/8) 
	

	
	
	additive inverses
	

	
	
	distributive property
	

	Multiplication/Division


	N&O 6-4
Accurately solves problems involving multiplication and division of multi-digit whole numbers
	

	
	N&O 6-6
Uses a variety of mental computation strategies to solve problems and to determine the reasonableness of answers
	

	
	
	using compatible numbers
	

	
	
	by applying properties of operations
	

	
	
	using mental imagery
	

	
	
	using patterns
	

	
	
	by multiplying a two-digit by a one-digit whole number (e.g. 45 x 5) 
	

	
	
	by multiplying two-digit whole numbers that are multiples of 10 (e.g. 50 x 60), 
	

	
	
	by multiplying a three-digit whole number that is a multiple of 100 by a two-or three-digit number which is a multiple of 10 or 100, respectively  (e.g. 400 x 50, 400 x 600)
	

	
	
	by dividing three-and four-digit multiples of powers of ten by their compatible factors (e.g. 360 ÷ 6, 3600 ÷ 120) 
	

	Fractions


	N&O 6-2
Demonstrates understanding of the relative magnitude of numbers by ordering, comparing fractions using equality / inequality symbols 
	

	
	N&O 6-3
Demonstrates conceptual understanding of mathematical operations
	

	
	
	by adding and subtracting positive fractions 
	

	
	
	by multiplying and dividing fractions and mixed numbers
	

	
	
	by predicting the effect on the magnitude of a whole number when multiplying it or dividing it by a fraction
	

	
	
	by using cross products or reciprocal method
	*

	
	N&O 6-4
Accurately solves problems involving 
	

	
	
	single or multiple operations on fractions (proper, improper, mixed) 
	

	
	
	applying the conventions of order of operations with and without parentheses
	


	Decimals


	N&O 6-2
Demonstrates understanding of the relative magnitude of numbers by ordering and comparing decimals using equality/inequality symbols
	

	
	N&O 6-3
Demonstrates conceptual understanding of mathematical operations
	

	
	
	by adding and subtracting decimals
	

	
	
	by multiplying and dividing decimals
	

	
	
	by predicting the effect on the magnitude of a whole number when multiplying it or dividing it by a decimal
	

	
	N&O 6-4
Accurately solves problems involving 
	

	
	
	single or multiple operations on decimals 
	

	
	
	applies the conventions of order of operations with and without parentheses
	

	
	N&O 6-6
Mentally calculates change back from $5.00,$10.00, $20.00, $50.00, and $100.00
	

	Percent


	N&O 6-2
Demonstrates understanding of the relative magnitude of numbers
	

	
	
	by ordering and comparing fractions to decimals to percents using equality / inequality symbols 
	

	
	
	by showing percent, fraction and decimal equivalency 
	*

	
	N&0 6- 4
Accurately solves problems involving
	

	
	
	percent of a whole
	

	
	
	percents to solve problems using interest earned, tips and discounts 
	*

	
	N&O 6-6
Uses a variety of mental computation strategies to solve problems and to determine the reasonableness of answers using whole number benchmark percents (1%, 10%, 25%, 50%, and 75%)
	

	Integers


	N&O 6-2
Demonstrates understanding of the relative magnitude of numbers by ordering, comparing, integers using number lines or equality / inequality symbols 
	

	
	N&O 6-3
Demonstrates conceptual understanding of mathematical operations
	

	
	
	by adding and subtracting integers 
	*

	
	
	by multiplying and dividing integers 
	


	
	N&O 6-4
Accurately solves problems involving
	

	
	
	maintain and demonstrate continued mastery/automaticity of math facts addition, subtraction, multiplication, and division (automaticity is defined as solving facts under 3 seconds when they are randomly presented)
	*

	
	
	word problems using addition/subtraction and multiplication/division 

of integers
	*

	Ratio and Rates


	N&O 6-1
Demonstrates conceptual understanding of rational numbers with respect to ratios and rates using models, explanations, or other representations
	

	
	
	ratios; comparison of two whole numbers by division a/b, a:b, a ÷ b, where b ≠ 0 rates; (e.g. a out of b, 25%); cost per unit; distance per unit of time; miles per hour
	

	
	
	by using cross multiplication to solve proportions 
	*

	End of Grade 6 Checklist

Grade Level Expectations for Math
Functions and Algebra -- Indicators of Assessment

	
	F&A 6-1
 Identifies and extends to specific cases a variety of patterns
	

	
	
	repeating and growing (linear and non-linear) represented in model, tables,  sequences, graphs, or in problem situations 
	

	
	
	by extending the pattern to the next one, two, or three elements
	

	
	
	by finding a missing element
	

	
	
	by writing a rule in words or symbols for finding specific cases of a linear relationship and writes an expressions or equations using words or symbols to express the generalization of a linear relationship (e.g. twice the term number plus 1 or 2n + 1)
	

	
	F&A 6-2
Demonstrates conceptual understanding of linear relationships (y = kx; y = mx + b), as a constant rate of change
	

	
	
	by identifying, describing, or comparing situations that represent constant rates of change (e.g. tell a story given a line graph about a trip) 
	

	
	
	by constructing or interpreting graphs or real occurrences and describing the slope of linear relationships (faster, slower, greater, or smaller) in a variety of problem situations. and describes how a change in the value of one variable relates to change in the value of the second variable in problem situations with constant rates of change
	


	
	F&A 6-3
Demonstrates conceptual understanding of algebraic expressions
	

	
	
	by using letters to represent unknown quantities to write linear algebraic expressions involving any of the four operations and consistent with order of  operations expected at this grade level
	

	
	
	by using equations to model word problems
	

	
	
	by evaluating linear algebraic expressions (including those with more than one variable) 
	

	
	
	by evaluating an expression within an equation (e.g. determine the value of y when x = 4 given y = 3x - 2) 
	

	
	
	by apply the order of operations to the commutative, associative and distributive properties to evaluate expressions and to justify each step of the process 
	*

	
	F&A  6-4
Demonstrates conceptual understanding of equality
	

	
	
	by showing equivalence between two expressions using models or different representations of expressions (expressions consistent with the parameters of F&A 6-3) 
	

	
	
	by solving multi-step linear equations of the form x ± b = c, where a, b, and c, are
whole numbers with a ≠ 0 
	

	
	
	by determining which values of a replacement set make the equation (multi-step of the form ax ± b = c where a, b, and c, are whole numbers with a ≠ 0) a true statement (e.g. 2x + 3 = 11, {x: x = 2, 3, 4, 5,}) 
	

	End of Grade 6 Checklist

Grade Level Expectations for Math
Geometry and Measurement -- Indicators of Assessment

	Geometry


	G&M  6 -1
Uses properties or attributes of angles or sides to identify, describe, classify, or distinguish among shapes 
	

	
	
	by the type of angles; right, acute, obtuse (including drawing and measuring) including complementary, supplementary, vertical and adjacent angles 
	*

	
	
	by the number of sides or length of sides, number of congruent sides, parallelism, 
or perpendicularity including different types of triangles (right, acute, obtuse, scalene, isosceles,) equiangular or equilateral quadrilaterals (rectangles, squares, rhombi, trapezoids, or parallelograms) 
	

	
	
	by demonstrating knowledge of the sum of angles of regular polygons up to an eight sided figure 
	*


	
	G&M 6-3
Uses properties or attributes to identify, compare, or describe three-dimensional shapes 
	

	
	
	by the shape of bases or number of lateral faces
	

	
	
	by the number of bases
	

	
	
	by the number of edges or number of vertices including rectangular prisms, triangular prisms, cylinders, spheres, pyramids or cones
	

	
	G&M 6-4
Demonstrates conceptual understanding of congruency
	

	
	
	by predicting and describing the transformational steps (reflections, translations, and rotations) needed to show congruence (including the degree of rotation) and as the result of composing and decomposing two- and three-dimensional objects using models or explanations
	

	
	
	by using line and rotational symmetry to demonstrate congruent parts within a shape
	

	
	G&M 6-5
Demonstrates conceptual understanding of similarity
	

	
	
	by describing the proportional effect on the linear dimensions of polygons or circles when scaling up or down while preserving the angles of polygons
	

	
	
	by describing the effects using models or explanations
	

	Measurement


	G&M 6-5
Demonstrates conceptual understanding of similarity by solving related problems (including applying scales on maps and scale drawings) 
	

	
	G&M 6-6
Demonstrates conceptual understanding of perimeter, area and volume
	

	
	
	by finding the perimeter of polygons using formulas
	

	
	
	by finding the area of quadrilaterals or triangles by using models, manipulatives, formulas, or by solving problems
	

	
	
	by finding the volume of rectangular prisms (cubes) using a variety of models,  formulas or by solving problems
	

	
	
	by determining how a change in length or width affects perimeter, area, and volume of two-and three-dimensional figures
	

	
	
	by demonstrating the understanding of the relationships of circle measures (radius to diameter to circumference and pi) by solving related problems and expresses all measures using appropriate units
	

	
	
	by calculating the area of circles 
	*

	
	
	by calculating the area of parallelograms 
	*

	
	
	by finding the surface area of rectangular prisms 
	


	
	G&M 6-7
Measures and uses units of measure appropriately and consistently, and makes conversions within systems when solving problems
	

	
	
	US customary systems and metric systems
	*

	
	
	Non-zero starting points on a ruler
	*

	
	G&M 6-9
Demonstrates understanding of spatial relationships using location and position
	

	
	
	by interpreting and giving directions between locations on a map or coordinate grid (all four quadrants) 
	

	
	
	by plotting points in four quadrants in context (e.g. games, mapping) 
	

	
	
	by finding the horizontal and vertical distances between points on a coordinate grid in the all quadrants
	

	End of Grade 6 Checklist

Grade Level Expectations for Math
Data, Statistics, and Probability -- Indicators of Assessment

	Data, Statistics, Graphs


	DSP 6-1
Interprets a given representation (tally charts, line plots, bar graphs, tables, pictographs, circle graphs, line graphs, or stem-and-leaf plots) 
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	

	
	DSP 6-2
Analyzes patterns, trends, or distributions in data in a variety of contexts by determining or using measures of central tendency (mean, median or mode), or dispersion (range) 
	

	
	
	to analyze situations
	

	
	
	to solve problems
	

	
	DSP 6-3
Organizes and displays data using tables, line plots, tally charts, bar graphs, pictographs, line graphs, or stem-and-leaf plots
	

	
	
	to answer questions related to the data
	

	
	
	to analyze the data to formulate or justify conclusions 
	

	
	
	to make predictions
	

	
	
	to solve problems
	


	
	DSP 6-6
In response to a teacher or student generated question or hypothesis, groups
	

	
	
	decide the most effective method (e.g. survey, observation, experimentation) to collect data (numerical or categorical) necessary to answer the question
	

	
	
	collect, organize, and appropriately display the data
	

	
	
	analyze the data to draw conclusions about the question or hypothesis being tested, and when appropriate makes predictions
	

	
	
	ask new questions and make connections to real world situations
	

	Probability


	DSP 6-4
Uses counting techniques to solve problems 
	

	
	
	in context involving combinations and simple permutations (e.g. given a map - determine the number of paths from point A to point B.) 
	

	
	
	using a variety of strategies (e.g. organized lists, tables, tree diagrams, models, Fundamental Counting Principle, or others) 
	

	
	DSP 6-5
For a probability event in which the sample space may or may not contain equally likely outcomes
	

	
	
	predicts the likelihood of an event as a fraction (e.g. two out of five, zero out of five, five out of five) 
	

	
	
	predicts the theoretical probability of an event tests the prediction through experiments and simulations
	

	
	
	designs fair games
	

	
	
	determines the experimental or theoretical probability of an event and expresses 
the result as a fraction
	

	
	
	determines the experimental or theoretical probability of an event in a problem-
solving situation 
	


	6th Grade Problem Solving Checklist

Grade Level Expectations for Math
Problem Solving, Reasoning, and Proof -- Indicators of Assessment

	
	PRP 6-1
Students will use problem-solving strategies to investigate and understand increasingly complex mathematical content and be able to 
	

	
	
	formulate and solve multi-step problems from everyday and mathematical situations
	

	
	
	solve problems using a variety of strategies (e.g. working backwards, looking for patterns and relationships, guess and check, making tables, charts, or organized lists, solving a simpler version of a problem, drawing a diagram, or creating a model) 
	

	
	
	add to the repertoire of problem-solving strategies (e.g. looking for similar problems) and use those strategies in more sophisticated ways 
	

	
	
	reflect on solutions and the problem-solving process for a given situation and refine strategies as needed 
	

	
	
	apply integrated problem-solving strategies to solve problems in the physical, natural and social sciences, and in pure mathematics
	

	
	
	verify and interpret results with respect to the original problem
	

	
	
	determine, collect and organize the relevant information needed to solve real-world problems 
	

	
	
	determine the reasonableness of solutions to real world problems
	

	
	
	solve problems using manipulatives, graphs, charts, diagrams, and calculators
	

	
	
	uses technology when appropriate to solve problems 
	

	
	
	solve problems with multiple solutions, recognize when a problem has no solution, and recognize problems where more information is needed 
	

	
	
	exhibit confidence in their ability to solve problems independently and in groups
	

	
	
	display increasing perseverance, and persistence in problem solving 
	

	
	
	translate results of a computation into solutions that fit the real-world problem (e.g. when a computation shows that one needs 3.2 gallons of paint to paint a room, how much paint do you buy?) 
	


	
	PRP 6-2
Students will use mathematical reasoning and proof and be able to: 
	

	
	
	use models, known facts, properties, and relationships to explain their thinking
	

	
	
	justify solution processes and answers (e.g. "I chose this method to solve the 
problem because…..")
	

	
	
	draw logical conclusions and make generalizations using deductive and inductive reasoning 
	

	
	
	draw conclusions and solve problems using elementary deductive reasoning and 
reasoning by analogy
	

	
	
	identify the missing information needed to find a solution to a given story problem 
	

	
	
	use patterns and relationships to analyze mathematical situations ( e.g. count by fives) 
	

	
	
	formulate, test, and justify mathematical conjectures and arguments 
	

	
	
	construct and determine the validity of a mathematical argument for a solution 
	

	
	
	recognize the pervasive use and power of reasoning as a part of mathematics 
	

	
	
	apply mathematical reasoning skills in other disciplines
	

	Grade 6 Communications, Connections, and Representations Checklist
Grade Level Expectations for Math 

Indicators of Assessment

	
	CCR 6-1
Students will communicate their understanding of mathematics

and be able to
	

	
	
	articulate ideas clearly and logically in both written and oral form
	

	
	
	present, share, explain, and justify thinking with others and build upon the ideas of others to solve problems
	

	
	
	understand and appreciate the economy and power of mathematical symbolism and its role in the development of mathematics 
	

	
	
	explain conclusions, thought processes, and strategies in problem-solving situations 
	

	
	
	use mathematical symbols and notation 
	

	
	
	demonstrate an understanding of mathematical concepts and relationships through a variety of methods (e.g. writing, graphing, charts, diagrams, number sentences, or symbols) 
	

	
	
	use a variety of technologies (e.g. computers, calculators, video, probes) to represent and communicate mathematical ideas 
	

	
	
	formulate questions, conjectures, definitions, and generalizations about data, information, and problem situations 
	


	
	CCR 6-2
Students will create and use representations to communicate mathematical ideas and to solve problems and be able to: 
	

	
	
	use models and technology to develop equivalent representations of the same  mathematical concept
	

	
	
	use and create representations to solve problems and organize their thoughts and ideas 
	

	
	
	convert between representations (e.g. a table of values, an equation, and a graph may all be representations of the same function;  understand how the addition of whole numbers, fractions, and decimals are related) 
	

	
	
	realize that any representation is subject to multiple interpretations (e.g. drawings and graphs can be read in a different way) 
	

	
	CCR 6-3
Students will recognize, explore, and develop mathematical connections and be able to: 
	

	
	
	connect new mathematical ideas to those already studied and build upon them
	

	
	
	link concepts and procedures 
	

	
	
	recognize and use mathematics in other curriculum areas (e.g. science, social studies) and in their daily lives 
	

	
	
	identify mathematical situations occurring in literature for children 
	

	
	
	use mathematical skills, concepts, and applications in other disciplines (e.g. graphs in social studies, patterns in art, or music and geometry in technology education) 
	

	
	
	understand that many real-world applications require an understanding of mathematical concepts (e.g. personal finance, running a business, building a house, following a recipe, or sending a rocket to the moon)
	

	
	
	explain in oral and written form the relationships between a real-world problem and an appropriate mathematical model
	

	
	
	explain in oral and written form the relationships among various mathematical concepts (e.g. the relationship between exponential and multiplication) 
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