

STAMFORD PUBLIC SCHOOLS

MATHEMATICS GRADE-LEVEL STANDARDS AND EXPECTATIONS*
KINDERGARTEN – GRADE EIGHT


GRADE K

Numerical and Proportional Reasoning

Place Value

· Identify and match sets of objects to the numerals 1-10.
· Count to and past 10 to 20, then to 30, and group and count objects by 10.

· Identify ordinal position of objects, first through fifth, and last.

· Use numbers to locate, order, label and measure.

Number Sense

· Compare sets using the terms “more,” “less” or “the same” and order sets from least to greatest.

· Act out story problems and solve practical problems using objects.

· Identify, name, and count pennies and dimes.

· Estimate the number of objects in a set using 10 as a benchmark

Fractions

· Use a variety of models to identify a whole and a half of an object and recognize that two halves can be put together to make a whole.

· Share a set of objects by forming smaller sets that have equal amounts.

· Identify sets and numbers, which are equal and one more.

Geometry and Measurement

Geometry

· Identify, sort and compare two- and three-dimensional shapes and such as triangles, squares, rectangles, circles, cubes, spheres, cylinders and cones.

· Describe the position, location and direction of objects using terms such as inside, outside, top, bottom, close, closer, etc.

· Compare and sequence small sets by size, length, area and volume.

Measurement

· Locate a date on the calendar (yesterday, today and tomorrow) and sequence events using terms like before and after.

· Explore nonstandard units to estimate and measure length, area and capacity.

· Compare two objects using a balance scale to identify which is heavier.

Working With Data: Probability and Statistics

Working With Data

· Explore ways to collect, record and organize data using tallies and lists.

· Construct real graphs and picture graphs and describe the data using the terms more, less and same.

· Identify visual, auditory and physical patterns and extend to make predictions.

Algebraic Reasoning: Patterns and Functions

· Sort and classify objects by a variety of attributes and describe the reason for the sort.

· Copy and extend patterns in a variety of contexts and describe the rule of the pattern.

GRADE 1

Numerical and Proportional Reasoning

Place Value

· Identify, read and write numerals to 100 and beyond.

· Identify ordinal position of objects, first through tenth.

· Represent two-digit numbers using models and on number lines.

· Determine and compare values and trade with sets of pennies, nickels and dimes.

Number Sense

· Group and skip count by 2s, 5s and 10s.

· Estimate and describe quantity with benchmark amounts such as 0, 10 and 100.

· Identify 1 more and 1 less and 10 more and 10 less than a number.

· Write number sentences and use objects and pictures to model and solve addition and subtraction story problems.

· Develop, describe and use a variety of strategies to add and subtract one-digit and two-digit numbers.

· Explore concept of odd and even numbers.

Fractions 

· Make a whole of equal-sized parts and identify half of a small set of objects.

· Identify and represent halves, thirds, fourths, and identify portions that are not halves, thirds or fourths.

Geometry and Measurement

Geometry

· Sort, name and describe common two- and three-dimensional objects.
· Create and explore shapes and designs with a line of symmetry.

· Use 2-D shapes to compose and decompose 3-D shapes.

Measurement

· Use the calendar to identify dates, days, weeks and months.
· Tell time to the hour with analog and digital clocks.

· Use estimation, physical referents, nonstandard units, and standard units of inch and centimeter to measure and compare objects for length.

Working With Data: Probability and Statistics

Working With Data

· Pose questions and collect, organize, record and describe data using tallies, lists, systematic counting, real graphs, picture graphs, and bar graphs.

· Use comparative language to describe the data in tables and graphs.

Probability

· Describe and explain the likelihood of various events in the students’ world.

Algebraic Reasoning: Patterns and Functions

· Sort, classify and order objects and numbers based on one and two attributes and describe the rule used.

· Recognize, extend, describe and create a variety of patterns.
GRADE 2

Numerical and Proportional Reasoning

Place Value

· Use place value models and pictures to represent, locate, label, order, compose and decompose two- and three-digit numbers. Identify 10 more and 10 less and 100 more and 100 less than a number.

· Determine and compare values of sets of pennies, dimes, nickels, quarters and dollars.

Number Sense

· Recall basic addition and subtraction facts.

· Explore and describe various strategies for representing, estimating, adding and subtracting two two-digit numbers with and without regrouping.

· Recognize when an estimate is appropriate and use estimation strategies that result in identifying a reasonable answer to a problem.

· Compare and round numbers to the nearest 10.

· Explore multiplication by extending number patterns, skip counting, combining repeated addends, building models of groups the same size and using arrays and pictures.

Fractions

· Model and describe equal parts of a whole as unit fractions 
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· Use models and familiar objects to estimate, compare and order simple unit fractions, including equivalent fractions.

· Recognize that the denominator of a fraction tells how many equal parts and the numerator tells how many of the parts are being considered.
Geometry and Measurement

Geometry
· Describe and identify plane and solid shapes and real objects found in the environment.

· Compose and decompose 2-dimensional and 3-dimensional shapes.

· Build and identify shapes that have one or more lines of reflective symmetry or that can be divided into two congruent parts.

Measurement

· Use the calendar to write and solve problems involving time.

· Tell time to the half-hour, and explore time to the quarter-hour (analog and digital).

· Develop, identify reasonable estimates, and use nonstandard referents and standard benchmarks to estimate and measure length, area, weight, capacity and volume.

Working With Data: Probability and Statistics

Working with Data

· Pose questions and systematically collect, sort, organize, record and analyze data using tables, charts and picture and bar graphs.

· Determine patterns, and make predictions from data using comparative terms.
Probability

· Discuss the likelihood of various events, state possibilities, make predictions and conduct probability experiments. 
Algebraic Reasoning: Patterns and Functions

· Describe and classify data and objects based on more than one attribute.

· Explore a variety of ways to describe and write rules for patterns.

· Explore and describe various increasing/decreasing or repeating number patterns including odd and even numbers.
· Use patterns and the rules that describe them to identify a missing object, objects with common or different attributes, and the complement of a set of objects.

GRADE 3

Numerical and Proportional Reasoning

Place Value

· Use models to compose and decompose representations of two- and three-digit numbers.

· Compare and round numbers to the nearest 10 and 100.

· Locate, label, compare and order whole numbers to 1000.

· Use coins and bills to show different ways to make a given amount and/or equivalent amounts of money; record using decimal notation.
Number Sense

· Use models and pictures of sets and arrays to represent multiplication and division of two- and three-digit numbers by one-digit numbers.

· Use commutative and associative properties to solve problems.

· Recall the multiplication and division facts with factors of 1, 2, 3, 4, 5 and 10.

· Write and solve multiplication and division story problems and match to number sentences (equations).

· Estimate, add and subtract with two- and three- digit numbers using a variety of strategies.

· Use estimation strategies to determine and justify the reasonableness of a computational answer, including over- and under-estimates.
Fractions, Decimals & Ratios

· Use models and pictures to represent fractions and label parts with words and symbols.

· Identify a whole as a fraction with the same numerator and denominator.

· Estimate common fractional values and measure to the nearest half unit with the aid of number lines and rulers.

· Construct and use models to identify equivalent fractions and to compare and order fractions with like and unlike denominators of 2, 3, 4, 5, 6 and 8.

· Identify patterns with equivalent ratios such as 3 out of 6 crayons are red or 4 out of 8 crayons are red are the same as 1 out of 2 crayons is red.

· Construct and use models to add and subtract fractions with like denominators and record as fraction sentences.
Geometry and Measurement

Geometry
· Describe, analyze, and classify 2-dimensional shapes, including number of angles and sides.

· Draw simple 2-dimensional geometric shapes and figures.

· Sort polygons and solids by the relationship of sides (parallel, perpendicular), kinds of angles (acute, right and obtuse), symmetry and congruence.

· Draw and interpret simple maps using coordinate systems.

Measurement

· Tell time to 15 minute intervals and solve problems involving time, elapsed time (15 minute increments) and calendars.

· Draw and measure lengths to the nearest inch or centimeter.

· Develop and explain strategies for using nonstandard and standard referents to estimate measurements of length, area, weight, temperature, volume and capacity.

Working With Data: Probability and Statistics

Working With Data

· Pose questions and use a variety of ways to collect, organize and analyze data from samples and surveys.

· Display, read, interpret and draw conclusions from data collected from samples and surveys that are represented in tables, charts, lists, diagrams, line plots or bar graphs.

Probability and Statistics

· Make predictions and test them by conducting probability experiments and recording results.

Algebraic Reasoning: Patterns and Functions

· Sort and classify the same set of objects in more than one way and explain the reason for each sort. 
· Construct, reproduce, describe and extend numerical and spatial patterns.

· Model situations that reflect mathematical relationships involving addition, subtraction, multiplication and division as open number sentences and match number sentences to story problems.

· Explore inequalities and the ≠ symbol.
GRADE 4
Numerical and Proportional Reasoning

Place Value

· Build place value models, draw diagrams and show equivalent representations for two-, three- and four-digit numbers in expanded and regrouped forms.

· Solve practical problems and extend patterns involving 10 and 100 more and less than a number.

· Use place value models, diagrams, number patterns and number lines to identify, order, round, and compare two-, three-, and four-digit whole numbers up to 10,000.

· Use place value concepts, number patterns, the number line and the commutative and associative properties to develop estimation and computation strategies.

Number Sense

· Apply and explain a variety of estimation strategies in problem-solving, including making change for money amounts and whether an estimate is an over- or under-estimate. 
· Use models and pictures to estimate a reasonable answer when adding or subtracting decimals, fractions and mixed numbers.
·  Develop fluency with multiplication and division fact families for all factors 1 through 10 and explore the property of zero in multiplication and its implication in division.
· Relate multiplication and division to models with groups and rectangular arrays and use factors to begin to identify prime and composite numbers.
· Identify the appropriate operation and write a word problem to match a given addition, subtraction, multiplication or division number sentence and write the matching number sentence to solve a word problem.

· Identify the best expression to find an estimate.

Fractions, Decimals and Ratios

· Build and label a variety of models and pictorial representations to compare and order fractional parts of a whole, mixed numbers, parts of a set, and decimals to identify equivalent fractions/decimals.
· Estimate locations and label fractions and decimals (tenths) on number lines and rulers.

· Solve problems involving the addition and subtraction of fractions with like denominators.
Geometry and Measurement

Geometry

· Build, draw, describe and classify two- and three-dimensional figures, including number of angles and sides of polygons. 

· Analyze two-dimensional shapes and determine lines of symmetry, congruence, and classification of angles.

· Create and read maps and use coordinate systems to specify locations.

Measurement      

· Convert from one unit to another when measuring time and solve problems that involve elapsed time using clocks and calendars.

· Use estimation to predict reasonable answers to measurement problems.

· Estimate, draw and measure length to the nearest inch, half-inch and centimeter.

· Identify the appropriate customary and metric units and tools for measuring length, perimeter, area, weight, time, temperature, volume and capacity.

· Solve practical problems that involve estimation and measurement of length, perimeter, and area.
· Explore relationships between the lengths of sides of rectangles and their areas and perimeters and generalize the patterns as simple formulas.

Working With Data: Probability and Statistics

Working With Data

· Explore a variety of ways to collect, organize record, analyze and interpret data and identify patterns and trends.  

· Construct and interpret information from line plots, bar graphs, picture graphs, and simple circle graphs.
· Solve logic, counting and classification problems involving the organization of data.
· Sort or classify objects, and draw logical conclusions from data including Venn diagrams and transitive reasoning questions.
Probability and Statistics

· Conduct probability experiments and express the probability based on possible outcomes.
Algebraic Reasoning: Patterns and Functions

· Recognize a variety of patterns and trends including repeating and growing patterns by extending and comparing arithmetic and geometric sequences.
· Identify rules for a given pattern.

· Use variables to represent quantities in expressions and number sentences.   

· Solve simple one-step algebraic equations involving addition, subtraction and fact families.
GRADE 5
Numerical and Proportional Reasoning

Place Value

· Identify, round, order and compare whole numbers (to 1,000,000) and extend to decimals using models and number lines.

· Compose and decompose numbers and use the numbers to support computational strategies.

· Solve problems involving finding 10, 100 and 1000 more and less than a number.

· Develop strategies using place value relationships, inverse operation, and commutative, associative and distributive properties, to simplify computations with 2-, 3-, and 4-digit numbers and money amounts.

Number Sense

· Estimate products and missing factors (quotients) using multiples of 10, 100 and 1000.

· Use rectangular arrays to identify factor pairs and to classify numbers as prime, composite and perfect squares.

· Explore divisibility rules, and patterns with remainders.

· Use benchmarks to approximate locations on number lines and coordinate grids.

· Introduce the concept of integers with practical applications and on number lines.

· Use estimation to predict when an answer is or is not reasonable or if it results in an over- or under-estimate.
· Write story problems from multiplication and division number sentences using 1 and 2-digit numbers.

Fractions, Decimals and Ratios

· Describe the magnitude of and round mixed numbers, fractions and decimals.

· Represent a rational number in its equivalent fraction, decimal, and percent form with models and number patterns. 
· Use equivalence and substitution with common denominators when adding and subtracting fractions, decimals, and mixed numbers with like and unlike denominators.

· Construct and use models and pictorial representations to multiply common fractions and mixed numbers.

· Find fractional parts of a set of objects.

· Use ratios to solve practical problems such as interpreting maps and scale drawings
Geometry and Measurement

Geometry

· Use geometric relationships (such as parallel, perpendicular and congruence) to describe the attributes of sets and subsets of shapes and solids.

· Identify and draw lines of symmetry.

· Explore the relationship between area and perimeter when the dimensions of a polygon change.

· Develop formulas to find the perimeter and area of squares, rectangles (and triangles), and develop strategies to determine the volume of rectangular prisms.
· Plot positive points on the rectangular coordinate system.

Measurement

· Solve problems involving conversion of measure within customary and metric systems, including time and elapsed time.

· Estimate and choose appropriate units and tools to measure and solve problems involving length, perimeter, area, volume.
Working With Data: Probability and Statistics

Working With Data

· Construct and identify correct information and draw conclusions from line plots, bar graphs, circle graphs, and stem and leaf plots.
· Design and conduct surveys and samplings to collect data that represent a general population.

· Sort or classify objects and draw logical conclusions from data, including Venn diagrams and transitive reasoning questions.

Probability and Statistics

· Identify possible outcomes and express the likelihood of events as a fraction.

· Design and conduct probability experiments to make and test predictions of probability and fairness.

· Make and test predictions of probability and fairness.

Algebraic Reasoning: Patterns and Functions

· Represent geometric and numeric patterns using words, tables, graphs and equations.

· Extend and analyze arithmetic and geometric sequences and data to make generalizations and predictions.

· Solve one-step equations.

· Recognize that a change in one variable may relate to a change in another variable. 

· Use patterns, models, and relationships as context for writing and solving simple expressions, equations, and inequalities.
· Develop an understanding of ‘order of operations’.
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�	SPS draft grade-level standards and expectations were reviewed by the Project to Increase Mastery of Mathematics and Science (PIMMS) during February 2007. Mari Muri reviewed the grades K-5 standards and noted expressly that, at all times and in every grade, a problem solving focus should be used to develop understanding of all grade-level expectations. Solving Numerical, Geometric, and Statistical extended problems (not listed as separate grade-level expectations) need to be a natural progression of the problem solving atmosphere. Dan Dolan reviewed grades 6-8 standards and aligned SPS standards to NCTM Focal Points and the national study of State Frameworks.
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