Swampscott Public Schools                       Core Standards/Curriculum

Mathematics                                                    Kindergarten


	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

Count by ones to at least 20.

Identify positions of objects in sequences (e.g., first, second) up to fifth.

Compare sets of up to at least 10 concrete objects using appropriate language (e.g., none, more than, fewer than, same number of, one more than) and order numbers.

Understand the concepts of whole and half.

Identify U.S. coins by name.

PATTERNS, RELATIONS AND ALGEBRA

Identify the attributes of objects as a foundation for sorting and classifying.

Identify, reproduce, describe, extend, and create color, rythmic, shape, number, and letter repeating patterns with simple attributes.

GEOMETRY

Name, describe, sort, and draw simple two- dimensional shapes.

Identify positions of objects in space, and use appropriate language (e.g. beside, inside, next to, close to, above, below, apart) to describe and compare their relative positions.

MEASUREMENT

Recognize and compare the attributes of length, volume/capacity, weight, area, and time using appropriate language, e.g., longer, taller, shorter, same length; heavier, lighter, same weight; holds more, holds less, holds the same amount.

Make and use estimates of measurements from everyday experiences.

Use nonstandard units to measure length, area, weight, and capacity.

DATA ANALYSIS, STATISTICS, AND PROBABILITY
Collect, sort, organize, and draw conclusions about data using concrete objects, pictures, numbers, and graphs.


	Students will: 

· Write the numbers 1-20 in order.

· Show one to one correspondence 1-20.

· Recite the numbers 1- 50 in order.

· Interpret sets of concrete objects using appropriate language of more, less, and equal.

· Demonstrate knowledge of whole and half by folding and cutting a shape into equal parts.

· Name U.S. coins: penny, nickel, and dime.

Students will:

· Arrange objects by their attributes.

· Given an ABAB pattern, be able to identify the pattern by color, number, shape, etc…

Students will:

· Recognize and recreate the following shapes: circle, oval, square, rectangle, triangle, hexagon, trapezoid.

Students will:

· Identify positions of objects. 

· Model and verbalize positional words.

Students will:

· Demonstrate knowledge of measurement by recording observations into a math journal.  

· Be able to verbalize their findings. i.e.: using non standard units (such as Unifix cubes to measure the length of a table).

Students will:

· Model and verbalize the elements of measurement.

Students will:

· Generalize and interpret estimates of measurements.

Students will: 

· Hypothesize and discriminate data collection

· Share findings from student made yes/no surveys.  Interpret data from weekly attendance sticks.




Swampscott Public Schools                       Core Standards/Curriculum

Mathematics                                                        Grade One


	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS STRAND

Name and write (in numerals) whole numbers to 1,000, identify the place value of the digits, and order the numbers.

 Identify and distinguish among multiple uses of numbers, including cardinal (to tell how many) and ordinal (to tell which one in an ordered list), and numbers as labels and measurements.

Identify odd and even numbers and determine whether a set of objects has an odd or even number of elements.

This standard is intentionally the same as 2N5.
Identify the value of all U.S. coins, and $1, $5, $10, and $20 bills.  Find the collection of coins and dollar bills and different ways to represent an amount of money up to $5.

This standard is intentionally the same as 2N6.

Demonstrate an understanding of various meanings of addition and subtraction, e.g., addition as combination (plus, combined with, more); subtraction as comparison (how much less, how much more), equalizing (how many more are needed to make these equal), and separation (how much remaining).

Know addition facts (addends to ten) and related subtraction facts, and use them to solve problems.

Patterns, Relations and Algebra Strand

Identify, reproduce, describe, extend, and create simple rhythmic, shape, size, number, color and letter repeating patterns.

Skip count by twos, fives, and tens up to at least 50, starting at any number.

Write number sentences using +, _, <, =, and /or > to represent mathematical situations.

Geometry Strand

Identify, describe, draw, and compare two-dimensional shapes, including both polygonal (up to six sides) and curved figured such as circles. 

Identify shapes that have been rotated (turned), reflected (flipped), translated (slid), and enlarged.

Predict the results of putting shaped together and taking them apart.

Measurement Strand

Identify parts of the day (e.g., morning, afternoon, evening) days of the week, months of the year. Identify dates using a calendar.

Data Analysis, Statistics, and Probability Strand

Use interviews, surveys, and observations to gather data themselves about their surroundings.


	Students will:

· Read and write the teen numbers as a group of 10 and some left over.

· Count and write numbers on the hundreds chart up to 110.

· Write the numbers just before, after, or between two given numbers.

· Count tens and write how many there are in all.

· Given a quantity shown with tens and ones, tell how many tens and ones there are, and write the number.

· Model a two-digit number and write its expanded form.

· Exchange a ten for 10 ones or 10 ones for a ten and write the representation in expanded form.

· Given a two-digit number, write the numbers that are 10 more/10 less and 1 more/1 less.

· Given 3 two-digit numbers, order them from least to greatest or from greatest to least.

· Write a three-digit number for a given model of hundreds, tens and ones.

· Given a number less than 60, determine if it is odd or even

· Identify the value of a group of nickels and pennies through $.25.

· Identify the value of a group of dimes and pennies through $.99.

· Identify the value of a group of dimes and nickels through $.95.

· Identify the value of a group of dimes, nickels and pennies through $.99.

· Identify a quarter and find groups of coins that have the same value as a quarter.

· Count collections of coins including a quarter, dimes, nickels, and pennies.

· Identify the dollar bill, a dollar coin, and combinations of coins worth amounts up to $1.00.

Students will:

· Tell and act out stories using addition.

· Find the sum of two addends.

· Write an addition sentence to find the sum in various situations.

· Write addition sentences using zero.

· Tell and act out stories using subtraction.

· Find the difference between two numbers.

· Write a subtraction sentence to find the difference in various situations.

· Write subtraction sentences using zero.

· Solve problems by choosing addition or subtraction.

· Compare two groups to find out how many more or fewer.

· Write a subtraction sentence to compare and tell how many more or how many fewer.

· Find the sums by counting on 1, 2, or 3 using counters.

· Use Commutative Property to find sums.

· Count on 1, 2, or 3 to add, starting with the greater number.

· Use a number line to count on and back 1, 2, or 3.

· Find differences by counting back 1 or 2.

· Solve problems by using cubes.

· Given a two digit number write the numbers that are 10 more/10 less and 1/more 1/less.

· Given 3 two-digit numbers, order them from least to greatest or from greatest to least.

· Write a three-digit number for a given model of hundreds, tens and ones.

· Estimate the position of numbers on a number line marked only in multiples of 10.

· Use ordinals through twentieth to identify position.

· Add three digit numbers mentally without regrouping.

Students will:

· Determine whether a shape has been divided into equal or unequal parts and count the number of equal parts into which it has been divided.

· Identify and show half of a region.

· Identify and show one third or one fourth of a region.

· Identify and show one half, one third, or one fourth of a group of two, three, or four objects, respectively.

· Identify and show non-unit fractions of a region or set.

Students will:

· Use a calendar to identify months and days. 

· Find a date on a calendar.

· Classify the time of day as morning, afternoon or evening.

Students will:

· Collect information by using interviews and surveys.




Swampscott Public Schools                       Core Standards/Curriculum

Mathematics                                                        Grade Two


	Core Standards
	Evidence of Learning

	Number Sense and Operations

Name and write (in numerals) whole numbers to 1,000, identify the place values of the digits, and order the numbers.

Compare whole numbers using terms and symbols, e.g., less than, equal to, greater than. (<,=,>)

Identify odd and even numbers and determine whether a set of objects has an odd or even number of elements.

Identify the value of all U.S. coins, and $1, $5, $10, and $20 bills.  Find the collection of coins and dollar bills and different ways to represent an amount of money up to $5.

Demonstrate an understanding of various meaning of addition and subtraction, e.g., addition as combination (plus, combined with, more); subtraction as comparison (how much less, how much more), equalizing (how many more are needed to make these equal), and separation (how much remaining)

Understand and use inverse relationship between addition and subtraction (e.g., 8 + 6 = 14 is equivalent to 14 – 6 = 8 and is also equivalent to 14 – 8 = 6) to solve problems and check solutions.  

Know addition facts (addends to ten) and related subtraction facts, and use them to solve problems.

Estimate, calculate, and solve problems involving addition and subtraction of two-digit numbers. Describe differences between estimates and actual calculations.

Patterns, Relations and Algebra 

Identify different patterns on the hundreds chart.

Describe and create addition and subtraction number patterns, e.g., 1, 4, 7, 10…; or 25, 23, 21…

Describe functions related to trading, including coin trades and measurement trades, e.g., five pennies make one nickel or four cups make one quart.

Geometry 

Describe attributes and parts of two- and three-dimensional shapes, e.g., length of sides, and number of corners, edges, faces, and sides.

Recognize congruent shapes.

Identify symmetry in two-dimensional shapes.

Measurement 

Identify parts of the day (e.g., morning, afternoon, evening) days of the week, months of the year. Identify dates using a calendar.

Tell time at the quarter-hour intervals on analog and digital clocks using a.m. and p.m.

Measure and compare common objects using metric and English units of length measurement, e.g. centimeter, inch.

Data Analysis, Statistics, and Probability 

Organize, classify, represent, and interpret data using tallies, charts, tables, bar graphs, pictographs, and Venn diagrams; interpret the representations.


	Students will:

· Name the amount hundreds, tens and ones in a 3 digit number.

· Compare 3-digit numbers using the symbols <, >, and =.

· Compare numbers using the terms greater-than, less- than, and equal to.

· Compare the values of two sets of coins.

· Identify a number as odd or even.

· Name coins and their value.

· Name $1, $5, $10 and $20 bills.

· Show a given amount of money up to $5.

· Join two groups together to find out how many in all.

· Take away a number of objects from a group and count to find out how many are left.

· Compare two groups to find out how many more or how many fewer.

· Use the commutative property to find sums.

· Find differences by using double facts.

· Write the addition and subtraction sentences that make up a fact family.

· Find differences by using known addition facts.

· Use data in pictures to help find missing numbers in number sentences.

· Relate addition to subtraction by using one operation to check the other.

· Join two groups together and write an addition sentence to tell how many in all.

· Solve a story problem by writing an addition sentence.

· Write subtraction sentences to solve both separation and comparison problems.

· Solve problems by choosing addition or subtraction.

· Use the commutative property to find sums.

· Recognize facts that have sums of ten.

· Write the addition and subtraction sentences that make up a fact family.

· Use counters to find the missing addend in an addition sentence.

· Count on to add 1, 2, or 3, to another number.

· Recognize doubles as a strategy for remembering sums.

· Use doubles facts to learn doubles plus- 1 facts.

· Find the sum of three addends.

· Find sums by making a 10 when adding a 7 or an 8 or 9.

· Solve problems by writing a number sentence.

· Use a number line to count back 1 or 2.

· Find differences using doubles facts.

· Find differences by using known addition facts.

· Use data in pictures to help find missing numbers in number sentences.

· Solve multiple step problems involving addition and subtraction.

· Memorize addition and subtraction facts up to addends of ten.

· Regroup 1 ten as 10 ones when subtracting.  

· Subtract a one-digit number from a two-digit number with or without regrouping using the standard algorithm.

· Use the standard subtraction algorithm to subtract a two-digit number from another two-digit number. 

· Use the standard subtraction algorithm symbolically to subtract a two-digit number from another two-digit number.

· Solve problems by writing number sentences.

· Identify and write numbers that are before, after or between given numbers.

· Identify varied numbers as odd and even.

· Discover a numeric pattern made by repeatedly adding or subtracting the same number,

· Continue number patterns using 3-digit numbers and skip count by different amounts.

· Discover numeric patterns.

· Compare the capacities of cups, pints, and quarts.

· Identify the value of a dollar bill and a dollar coin.

Students will:

· Identify solid figures (cone, cube, cylinder, pyramid, rectangular prism, and sphere) and count their flat surfaces, vertices, and edges.

· Match a geometric solid to an outline of one of its flat surfaces and match that flat surface to a plane shape.  

· Recognize and name trapezoids, parallelograms, and hexagons and identify the number of sides and angles in a polygon.

· Identify and create congruent figures.

· Identify and create symmetrical shapes.

Students will:

· Complete, read, and use a calendar.

· Tell time before and after the hour.

· Determine whether events occur in the AM or PM.

· Estimate and measure the lengths or heights of objects in inches, feet or yards using a ruler.

· Estimate and measure lengths in centimeters and meters, using a centimeter ruler or a meter stick.

Students will:

· Collect and analyze data that have been gathered using a survey.

· Collect, record, and analyze data using Venn diagrams, pictographs, or bar graphs.

· Solve a problem by making an organized list.

· Solve a problem by using clues and data from a chart.

· Solve problems using data from a pictograph and a bar graph.

· Solve word problems by displaying information in a graph.
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Mathematics                                                      Grade Three


	Core Standards
	Evidence of Learning

	Number Sense and Operations

Exhibit an understanding of the values of the digits in the base ten number system by reading, modeling, and writing, comparing, and ordering whole numbers through 9,999.

Identify and represent fractions (between 0 and 1 with denominators through 10) as parts of unit wholes and parts of groups. Model and represent a mixed number (with denominator 2, 3, or 4) as a whole number and a fraction, e.g., 1 
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Select and use appropriate operations (addition, subtraction, multiplication, and division) to solve problems, including those involving money.

This standard is intentionally the same as 4N10.

Know multiplication facts through 10 x 10 and related division facts. Use these facts to solve related problems.

Understand and use the strategies of rounding and regrouping to estimate quantities and measures, and the results of whole-number computations (addition, subtraction, and multiplication) up to two-digit whole numbers and amounts of money to $100, and to judge the reasonableness of the answer.

Patterns, Relations, and Algebra

Create, describe, extend, and explain symbolic (geometric) patterns and addition and subtraction patterns, e.g., 2, 6, 10…, and 50, 45, 40…

Determine the value of a variable (through 10) in simple equations involving addition, subtraction, or multiplication.

Write number sentences using +, -, x, -, <, =, and/or > to represent mathematical relationships in everyday situations.

Geometry

Describe, model, draw, compare, and classify two-dimensional shapes, e.g., circles, triangles, and quadrilaterals. Identify and describe simple three-dimensional shapes, e.g., cubes, spheres, and pyramids.

Identify angles as right angles, less than a right angle, and greater than a right angle.

Identify and draw parallel lines, perpendicular lines, and other intersecting lines.

Using ordered pairs of whole numbers and/or letters, locate and identify points on a grid.

Measurement

Estimate and find area and perimeter of a rectangle, using diagrams and grids, or by measuring.

Data Analysis, Statistics, and Probability

Construct and draw conclusions from representations of data sets in the forms of tables, line plots, pictographs, tallies, and bar graphs.
	Students will:

· Read and write numbers in the hundreds.

· Generate equivalent representation for a number by creating and breaking apart numbers. 

· Read and write numbers in the thousands.

· Read and write numbers in the hundred thousands.

· Compare numbers to ten thousand.

· Order whole numbers to ten thousand.

· Identify regions that have been divided into equal-sized parts and divide regions into equal sized parts.

· Identify and draw fractional parts of regions.

· Identify and locate fractions on a number line.

· Identify fractional parts of sets or groups and divide sets to show fractional parts.

· Find the number of objects in a fractional part of a set where the numerator is one.

· Write multiplication number sentences for given situations using the multiplication symbol (x).

· Write multiplication sentences for arrays and use arrays to find multiplication facts.

· Write stories for multiplication facts.

· Write division number sentences for situations involving sharing.

· Use repeated subtraction to find solutions to division problems.

· Give all the facts in a multiplication/division fact family.

· Give quotients for division facts with divisors of 2 or 5.

· Recognize which numbers are divisible by 10, 11, and 12.

· Model a division situation using place value blocks.

· Decide how to use the quotient and remainder to answer the question in division word problems.

· Write multiplication sentences for arrays, and use arrays to find multiplication facts. 

· Give products with factors of 0, 1, 2, 5, 9, and 10.

· Give products with factors of 0 - 9.

· Give quotients for division facts with divisors of 1 - 9.

· Write number sentences for word problems and use complete sentences to write the answers.

· Solve multiple-step word problems.
· Memorize multiplication facts 0-10.

· Estimate sums, differences, products, and quotients using rounding, front-end estimation, and compatible numbers.

· Estimate money up to $100.

· Decide whether an estimate is a high or low estimation. 

Students will:

· Identify space figures (solids) by name, identify their similarities and differences and draw logical conclusions about geometric relationships.

· Identify and classify polygons.

· Identify quadrilaterals that are squares, rectangles, parallelograms, rhombi and trapezoids.

· Identify and draw parallel, perpendicular, and other intersecting lines.

· Locate and identify points on a grid.

Students will:

· Find the perimeter of polygons using nonstandard and standard units of length, and estimate the perimeter (circumference) of a circle using nonstandard units.

· Estimate or find areas of figures in square units.

Students will:

· Use tally charts to record and organize data.

· Read and interpret a line plot, and find the mode and the range for the data in a line plot.

· Read and interpret a pictograph, a bar graph and a line graph.

· Write comparison statements using data from graphs.

· Make a pictograph from a table or tally chart.

· Make a bar and/or line graph to represent the data in a table.

· Make and use a line graph, pictograph, bar graph, and line plot to solve problems.
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Mathematics                                                      Grade Four


	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

Exhibiting an understanding of the base ten number system by reading, modeling, writing, and interpreting whole numbers to at least 100,000; demonstrating an understanding of the values of the digits; and comparing and ordering the numbers.

Demonstrate an understanding of fractions as parts of unit wholes, as parts of a collection, and as locations on a number line.

Select, use and explain models to relate common fractions and mixed numbers (1/2, 1/3, 1/4, 5, 1/6, 1/8, 1/10, 1/12, and 1
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), find equivalent fractions, mixed numbers, and decimals, and order fractions.

Identify and generate equivalent forms of common decimals and fractions less than one whole (halves, quarters, fifths, and tenths).

Recognize classes (in particular, odds, evens; factors or multiples of a given number; and squares) to which a number may belong, and identify the numbers in those classes.  Use these solutions in problem.

Select, and use, appropriate operations (addition, subtraction, multiplication, and division) to solve problems, including those involving money.

This standard is intentionally the same as 3N8.

Know multiplication facts through 12 x 12 and related division facts.

Divide up to a three-digit whole number with a single-digit divisor (with or without remainders) accurately and efficiently. Interpret any remainders.  

Select and use a variety of strategies (e.g.,  rounding and regrouping)  to estimate quantities, measures, and the result of whole number computations up to three-digit whole numbers and amounts of money to $1000 and to judge the reasonableness of the answer.

Use concrete objects and visual models to add and subtract common fractions.

Patterns and Relations Strand

Create, describe, extend and explain, symbolic geometric and numeric patterns like 3, 30, 300, 3000,…

Determine values of variables in simple equations.  (e.g., 4106 – b = 37)

Solve problems involving proportional relationships including unit pricing and map interpretation.

Determine how change in one variable relates to change in a second variable. e.g., input-output tables.

Measurement Strand

Carry out simple unit conversions within a system of measurement. e.g. hours to minutes, cents to dollars, yards to feet, etc…

Identify time to the minute on analog and digital clocks using a.m. and p.m. compute elapsed time using a clock.

Data Analysis, Statistics, and Probability Strand

Construct, draw conclusions, and make predictions form various representations of data sets, including tables, bar graphs, pictographs, line graphs, line plots, and tallies.

Geometry Strand
Describe, model, draw, compare, and classify two- and three- dimensional shapes, e.g., circles, polygons--- especially triangles and quadrilaterals---cubes, spheres, and pyramids.

Identify angles as acute, right, or obtuse.

Describe and draw intersecting, parallel, and perpendicular lines.

Using ordered pairs of numbers and/or letters, graph, locate, identify points, and describe paths (first quadrant).


	Students will:

· Use place value ideas to write multiples of 100, 1,000, and 10,000 in different ways.

· Read and write numbers through 999,999,999.

· Compare and order numbers through 999,999,999.

· Estimate totals made up of large numbers.
· Identify and draw fractional parts of a region.

· Identify fractional parts of sets or groups and divide sets to show fractional parts.

· Locate and name fractions on a number line.

· Identify fractions that are equivalent and find fractions equivalent to a given fraction using models and/or a computational procedure.

· Express fractions in simplest form.

· Determine which of two fractions is greater (or less).

· Compare fractions using >, <, and =, and order fractions.

· Read, write, and show mixed numbers, express mixed numbers as improper fractions, and improper fractions as mixed numbers.

· Add and subtract fractions with unlike denominators using models and paper and pencil.

· Relate decimals to common fraction benchmarks, and write decimals in 10ths and 100ths.

· Relate decimals to common fraction benchmarks, and write decimals in 10ths and 100ths.
· Tell in words what is known and what needs to be determined in given word problems.

· Make change by counting on.

· Tell whether and why the work shown for given problems is correct or not.

· For a variety of problems, state the computation method to be used and use that method.

· Solve multiple step word problems.

· Solve problems using the Guess and Check strategy.

· Decide and use the quotient and remainder to answer the question in a division problem.

· Use the Distributive Property to find products by breaking unknown facts into known facts.

· Divide using a related multiplication fact.

· Give quotients of 0 when the number divided is 0, give a quotient of 1 when a number is divided by itself, and give the number divided as the quotient when dividing by 1.
· Use models to find quotients and remainders.

· Use models and algorithms to divide two or three digit numbers by one-digit numbers.

· Use the quotient and the remainder to answer the problem.
· Estimate totals made of large numbers.

· Indicate whether an estimate is an over or under estimate and write to explain the estimate.

· Use rounding and compatible numbers to estimate products.
· Add and subtract fractions with like denominators using models and paper and pencil.

· Give missing numbers or figures in a pattern.

· Make tables and use them to solve word problems.

· Find the rule for a pattern presented in a table, and use the rule to add inputs and outputs.

· Multiply mentally any two-digit number by a multiple of 10, 100, or 1,000.

· Write to explain a pattern.

· Find the solution to an equation informally by substituting values for the variable.

.

· Find the rule for a pattern presented in a table, and use the rule to add inputs and outputs to the table.

· Write to explain a pattern.
· Find the solution to an equation by testing a set of values for the variable.

Students will:

· Convert different units of time and compare measurements of time.

· Change units of length, capacity, and mass to equivalent units and compare measurements.

· Tell time to the nearest 1 minute using analog and digital clocks.

· Identify AM or PM.

· Find the elapsed time, starting time, or ending time given two of these.

Students will:

· Read, interpret, and make pictographs, line plots, bar graphs, and line graphs.

· Use data in tables and tally charts to make line graphs, bar graphs, and pictographs to solve problems.

· Interpret survey results and make predictions based on those results.

· Recognize misleading graphs and identify the misleading characteristics.

· Write to explain a prediction.

Students will:

· Identify and classify polygons

· Describe similarities and differences in geometric figures.

· Recognize that a plane figure has two dimensions, length and width, and a solid figure has three dimensions, length, width and height. 

· Identify angles.

· Describe and draw intersecting, parallel and perpendicular lines.

· Use ordered pairs to locate and identify points.
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	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

Demonstrate an understanding of (positive integer) powers of ten, e.g., 102, 105.

Demonstrate an understanding of place value through millions and thousandths.

Represent and compare large (millions) and small (thousandths) positive numbers in various forms, such as expanded notation without exponents, e.g., 9724 = 9 x 1000 + 7 x 100 + 2 x 10 + 4.

Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, as parts of a collection, and as locations on the number line.
This standard is intentionally the same as standard 6.N.4.

Identify and determine common equivalent fractions (with denominators 2, 4, 5, 10) and mixed numbers (with denominators 2, 4, 5, 10), decimals, and percents (through one ​hundred percent), e.g., 3/4 = 0.75 = 75%.

Compare and order whole numbers, positive fractions, positive mixed numbers, positive ​decimals, and percents.

Demonstrate an understanding of how parentheses affect expressions involving addition, subtraction, and multiplication, and use that understanding to solve problems, e.g., 3 x (4 + 2) = 3 x 6.

Accurately and efficiently add and subtract positive fractions and mixed numbers with like denominators and with unlike denominators (2, 4, 5, 10 only); multiply positive fractions with whole numbers. Simplify fractions in cases when both the numerator and the ​denominator have 2, 3, 4, 5, or 10 as a common factor.

Patterns, Relations, and Algebra Strand

Analyze and determine the rules for extending symbolic, arithmetic, and geometric patterns and progressions, e.g., ABBCCC; 1, 5, 9, 13…; 3, 9, 27...
This standard is intentionally the same as standard 6.P.1.

Replace variables with given values and evaluate/simplify, e.g., 2(() + 3 when ( = 4.

Represent real situations and mathematical relationships with concrete models, tables, graphs, and rules in words and with symbols, e.g., input-output tables.
This standard is intentionally the same as standard 6.P.4.

Solve problems involving proportional relationships using concrete models, tables, graphs, and paper-pencil methods.

Interpret graphs that represent the relationship between two variables in everyday situations.

GEOMETRY

Identify, describe, and compare special types of triangles (isosceles, equilateral, right) and quadrilaterals (square, rectangle, parallelogram, rhombus, trapezoid), e.g., recognize that all equilateral triangles are isosceles, but not all isosceles triangles are equilateral.

Identify relationships among points and lines, e.g., intersecting, parallel, perpendicular.

Describe and perform transformations on two-dimensional shapes, e.g., translations, rotations, and reflections.

Identify and describe line symmetry in two-dimensional shapes, including shapes that have multiple lines of symmetry.

Determine if two triangles or two quadrilaterals are congruent by measuring sides or a combination of sides and angles, as necessary; or by motions or series of motions, e.g., translations, rotations, and reflections.

MEASUREMENT

Apply the concepts of perimeter and area to the solution of problems involving triangles and rectangles. Apply formulas where appropriate.

Solve problems involving simple unit conversions within a system of measurement.

DATA ANALYSIS, STATISTICS, AND PROBABILITY

Given a set of data, find the median, mean, mode, maximum, minimum, and range, and apply to solutions of problems.

Construct and interpret line plots, line graphs, and bar graphs. Interpret and label circle graphs.


	Students will: 

· Compute powers of 10

· Identify place values through millions

· Represent large numbers using expanded notation

· Demonstrate an understanding of a fraction as a ratio of whole numbers

· Identify common mixed numbers, decimals, and percents

· Find, compare, and order whole numbers, positive fractions, positive mixed numbers, positive decimals and percents on a number line

· Add and subtract positive mixed numbers

· Multiply positive whole numbers with positive fractions

· Simplify fractions when both numerator and denominator have 2.3.4.5, or 10 as a common fraction 

Students will:

· Determine the rule of a symbolic, arithmetic, or geometric pattern

· Be able to evaluate/simplify expressions by replacing variables with numbers

· Represent real situations  and mathematical relationships using concrete models, tables, graphs, symbols, and words

· Solve problems using proportional relationships using multiple approaches

Students will:

· Identify, describe, and compare all types of triangles and quadrilaterals based on their definitions.

· Identify relationships among point and lines (1.e., parallel, perpendicular, etc).

· Perform transformations on two dimensional shapes.

· Identify all lines of symmetry on two dimensional shapes.

· Determine if two dimensional shapes are congruent based on measurements.

Students will:

· Find perimeter and area of triangles and rectangles using formulas.

· Convert units within the same system of measurement.

Students will:

· Calculate median, mean, mode, and range.

· Construct and interpret line plots, line graphs, and bar graphs.
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Mathematics                                                    Grade Six


	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

6.N    Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, as parts of a collection, and as locations on the number line
Find and position integers, fractions, mixed numbers, and decimals (both positive and negative) on the number line.

Compare and order integers (including negative integers), and positive fractions, mixed numbers, decimals, and percents.

Compare and order integers (including negative integers), and positive fractions, mixed numbers, decimals, and percents.

Select and use appropriate operations to solve problems involving addition, subtraction, multiplication, division, and positive integer exponents with whole numbers, and with positive fractions, mixed numbers, decimals, and percents.

Use the number line to model addition and subtraction of integers, with the exception of subtracting negative integers.

Apply the Order of Operations for expressions involving addition, subtraction, multiplication, and division with grouping symbols (+, –, x, ÷).

Demonstrate an understanding of the inverse relationship of addition and subtraction, and use that understanding to simplify computation and solve problems.

Accurately and efficiently add, subtract, multiply, and divide positive fractions and mixed numbers. Simplify fractions

Patterns Relations, and Algebra Strand

Analyze and determine the rules for extending symbolic, arithmetic, and geometric patterns and progressions, e.g., ABBCCC; 1, 5, 9, 13 …; 3, 9, 27, ….

Use the properties of equality to solve problems, e.g., if ( + 7 = 13, then ( = 13 – 7, therefore ( = 6; if 3 x ( = 15, then 1/3 x 3 x ( = 1/3 x 15, therefore ( = 5. (
Represent real situations and mathematical relationships with concrete models, tables, graphs, and rules in words and with symbols, e.g., input-output tables

Produce and interpret graphs that represent the relationship between two variables in everyday situations.

GEOMETRY

Identify, describe, and compare special types of triangles (isosceles, equilateral, right) and quadrilaterals (square, rectangle, parallelogram, rhombus, trapezoid), e.g., recognize that all equilateral triangles are isosceles, but not all isosceles triangles are equilateral. Identify polygons based on their properties, including types of interior angles, perpendicular or parallel sides, and congruence of sides, e.g., squares, rectangles, rhombuses, parallelograms, trapezoids, and isosceles, equilateral, and right triangles
Identify three-dimensional shapes (e.g., cubes, prisms, spheres, cones, and pyramids) based on their properties, such as edges and faces.

Graph points and identify coordinates of points on the Cartesian coordinate plane (all four quadrants)..

MEASUREMENT

Apply the concepts of perimeter and area to the solution of problems. Apply formulas where appropriate.

Identify, measure, describe, classify, and construct various angles, triangles, and quadrilaterals.

Find areas of triangles and parallelograms. Recognize that shapes with the same number of sides but different appearances can have the same area. Develop strategies to find the area of more complex shapes

Identify, measure, and describe circles and the relationships of the radius, diameter, circumference, and area (e.g., d = 2r,           ( = C/d), and use the concepts to solve problems 

Find volumes and surface areas of rectangular prisms. 

DATA ANALYSIS, STATISTICS, AND PROBABILITY

Describe and compare data sets using the concepts of median, mean, mode, maximum and minimum, and range.

Construct and interpret stem-and-leaf plots, line plots, and circle graphs.

Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a die) and test the predictions. Use appropriate ratios between 0 and 1 to represent the probability of the outcome and associate the probability with the likelihood of the event

	Students will: 

· Construct number lines to show the relative values of integers, fractions, decimals, etc.

· Convert non-whole numbers to equivalent forms

· Compare integers By placing them on a number line and relating them to real world situations

· Compare decimals by aligning the digits and comparing each place value.

· Compare fractions by converting to decimals, making models, and changing to a common denominator.

· Order groups of numbers written in various forms by converting to the same form.

· Define the terms prime, composite, factor, GCF, multiple, and LCM

· Identify prime numbers.

· Identify composite numbers.

· Express a composite number in prime factorization.

· Find the GCF of two or more numbers by listing factors or using prime factorization.

· Find the LCM of two or more numbers.

· Know and use the divisibility rules for 2,3,4,5,6,9,and 10.

· Solve applied problems which require finding the LCM or GCF.

· Identify key words in applied problems that indicate an arithmetic operation.

· Solve applied problems that involve fractions, decimals, percents, mixed numbers, and integers.

· Check answers for reasonableness.

· Add and subtract integers using a number line.

· Use the term ‘absolute value’ to indicate a number’s distance from zero on a number line.

· Know the correct order of operations excluding exponents.

· Solve a problem using inverse operations.

· Perform all 4 arithmetic operations with positive fractions and mixed numbers.

· Simplify answers.

Students will:

· Given a sequence, observe a pattern and use this to generate additional terms and/or rules.

· Know the inverse of the 4 arithmetic operations.

· Work backwards to solve for a missing value in both applied problems and in simple algebraic equations.

· Make data tables to match a given problem or situation involving 2 variables.

· Use data tables to match a given problem or situation involving 2 variables.

· Use data tables to graph the relationship.

· Express the relationship between variables in words and writing an algebraic equation.

· Match a situation to a graph, table, or equation.

Students will:

· Know the definition of a square, rectangle, rhombus, parallelogram, trapezoid, isosceles, equilateral, scalene, and right triangle.

· Correctly identify and construct these figures.

· Know the interior angle sum for a triangle.

· Know the correct names for cubes, prisms, spheres, cones, and pyramids.

· Know the terms ‘edges’ and ‘faces’.

· Plot points on a coordinate plane.

· Identify the coordinates of a point.

· Identify the 4quadrants, origins, and axes.

Students will:

· Know what perimeter and circumference are.

· Apply finding the perimeter to the solution of a problem.

· Know what area means.

· Apply finding area to the solution of a problem.

· Use square units and counting units to develop conceptual understanding of the meaning of area.

· Find the area of squares, rectangles, parallelograms, triangles, and circles using a formula.

· Find the perimeter/circumference of these figures.

· Know acute, obtuse, right, and straight angles.

· Estimate the measure of an angle.

· Measure angles with a protractor.

· Measure interior angles of triangles and quadrilaterals.

· Compute volume and surface area of rectangular prisms.

· Know that a proportion is an equation relating two equivalent ratios.

· Identify properties of fractions (common multipliers, equal cross products).

· Set up and solve proportions.

· Use proportions to solve problems involving scale, unit rates, and conversions.

Students will:

· Find the mean, median, mode, range, maximum, and minimum from a set of data.

· Construct stem-and-leaf plots, line plots, and circle graphs.

· Write probabilities for single events as fractions, decimals, and percents.

· Predict the outcome based on experimental and theoretical probabilities.

· Perform experiments to test theoretical probabilities.




Swampscott Public Schools                       Core Standards/Curriculum

Mathematics                                                    Grade Seven


	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

6.N    Compare, order, estimate, and translate among integers, fractions, and mixed numbers, decimals, and percents.

Use ratios and proportions in the solution of problems.

Represent numbers in scientific notation - positive powers of 10 only – and use that notation in problem situations.

Select and use appropriate operations to solve problems with rational numbers.

Patterns, Relations, and Algebra Strand

Create and use symbolic expressions for linear relationships and relate themto verbal, tabular, and graphical representations.

Evaluate simple algebraic expressions for given variable values.

Solve linear equations using tables, graphs, models, and algebraic methods.

Identify, describe, and analyze linear relationships between two variables.  Compare positive rate of change to negative rate of change.
GEOMETRY

Analyze, apply, and explain the relationship between the number of sides and the sums of the interior angle measures of polygons.

Demonstrate an understanding of the relationships of angles formed by intersecting lines including parallel lines cut by a transversal.

Graph points and identify coordinates of points on the Cartesian coordinate plane (all four quadrants)..

MEASUREMENT

Convert from on system of measurement to another.

Demonstrate an understanding of the concepts and apply formulas and procedures for determining measures, including those of area and perimeter/circumference of parallelograms, trapezoids, and circles.  Given the formulas, determine the surface area and volume of rectangular prisms and cylinders.  Use technology as appropriate. 

DATA ANALYSIS, STATISTICS, AND PROBABILITY

Select, create, interpret, and utilize the following tabular and graphical representations of data: circle graphs, Venn diagrams, stem-and-leaf plots, tables, and charts..

Find, describe, and interpret measures of central tendency that represent a set of data.  Use these notions to compare different sets of data..

Use tree diagrams, tables, organized lists, and area models to compute probabilities for simple compound events. 

	Students will: 

· Translate numbers written in one form to other equivalent forms.

· Order 2 or more fraction using common denominators, decimals, models, or finding cross products

· Order decimals by comparing place values

· Order percents

· Order integers.

· Order mixed numbers

· Order numbers written in various forms

· Use ration and proportions to solve problems involving unit rates, scale drawings, and reading of maps.

· Simplify fractions.

· Compute and estimate with fractions (all operations, all denominators).

· Compute and estimate with decimals.

· Compute and estimate with percents including those percents over 100 and less than 1.

· Compute with integers (all operations).

· Identify key words for different arithmetic operations.

· Check answers for reasonableness.

Students will:

· Work with applied problems involving linear relationships between two variables.

· Describe a linear relationship using words, tables, graphs, and equations.

· Choose the correct equation for a given problem.

· Evaluate algebraic expressions for given values of a variable.

· Differentiate between linear and non-linear situations given a table or graph.

· Identify ‘constant’ rate of change with linear relationships

Students will:

· Correctly measure the interior angles of any polygon.

· Know the interior angle sums for triangles and quadrilaterals. Know and use key graphing vocabulary.

· Graph ordered pairs on the coordinate plane.

· Identify ordered pairs on the coordinate plane.

· Find the measure of angles formed by intersecting lines.

· Find the measure of angles formed by parallel lines cut by a transversal.

Students will:

· Define the concepts of area and perimeter.

· Apply the correct concept to a given situation.

· Find the area and perimeter/circumference of a parallelogram, trapezoid, and circle given the formula.

· Converts from English measures to metric measures

· . Use formulas to find surface area and volume of rectangular prisms and cylinders.

Students will:

· Find the mean, median, mode, range, maximum, and minimum from a set of data.

· Construct stem-and-leaf plots, tables and charts.

· Interpret which measure of central tendency best represents a given data set.

· Use the measures of central tendency to compare different sets of data.

· Write probabilities for single events as fractions, decimals, and percents.

· Use tree diagrams, organized, lists, tables, and area models to organize possibilities for compound events.

· Determine the probability for simple independent events.
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	Core Standards
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS

6.N      Define,  compare, order, and apply frequently used irrational numbers such as √2  and pi.

Use ratios and proportions in the solution of problems, in particular, problems involving unit rates, scale factors, and rate of change.

Represent numbers in scientific notation and use them in calculations.

Apply the rules of powers and roots to the solution of problems.  Extend the Order of Operations to include positive integer exponents and square roots.

Demonstrate and understanding of the properties of arithmetic operations on rational numbers.  Use the associative, commutative, and distributive properties; properties of the identity and inverse elements; and the notion of closure of a subset of the rational numbers under an operation.

Use the inverse relationships of addition and subtraction, multiplication and division, and squaring and finding square roots to simplify computations and solve problems, e.g. multiplying by 1/2 or 0.5 is the same as dividing by 2.

Select and use appropriate operations—addition, subtraction, multiplication, division, and positive integer exponents—to solve problems with rational numbers (including negatives).

PATTERNS, RELATIONS, AND ALGEBRA STRAND

Extend, represent, analyze, and generalize a variety of patterns with tables, graphs, words, and, when possible, symbolic expressions. Include arithmetic and geometric progressions
Demonstrate an understanding of the identity (-x)(-y) = xy. Use this identity to simplify algebraic expressions, e.g., (-2)(-x+2) = 2x - 4..

 Identify the slope of a line as a measure of its steepness and as a constant rate of change from its table of values, equation, or graph. Apply the concept of slope to the solution of problems.

Identify the roles of variables within an equation, e.g., y = mx + b, expressing y as a function of x with parameters m and b

Set up and solve linear equations and inequalities with one or two variables, using algebraic methods, models, and/or graphs

Use tables and graphs to represent and compare linear growth patterns. In particular, compare rates of change and x- and y-intercepts of different linear patterns.

GEOMETRY

Classify figures in terms of congruence and similarity, and apply these relationships to the solution of problems..

Demonstrate an understanding of the Pythagorean theorem. Apply the theorem to the solution of problems.

Recognize and draw two-dimensional representations of three-dimensional objects, e.g., nets, projections, and perspective drawings.

MEASUREMENT

Select, convert, and use appropriate units of measurement or scale.

Demonstrate an understanding of the concepts and apply formulas and procedures for determining measures, including those of area and perimeter/circumference of parallelograms, trapezoids, and circles.  Given the formulas, determine the surface area and volume of rectangular prisms and spheres.  Use technology as appropriate. 

DATA ANALYSIS, STATISTICS, AND PROBABILITY

Describe characteristics and limitations of a data set. 
Select, create, interpret, and utilize various tabular and graphical representations of data: circle graphs, Venn diagrams, stem-and-leaf plots,scatterplots, box-and-whisker plots, histograms, tables, and charts.Differentiatie between continus and discrete data and how to represent them.

Find, describe, and interpret measures of central tendency that represent a set of data.  Use these notions to compare different sets of data..


	Students will: 

· Order real numbers.

· Find unit rates.

· Write and simplify ratios.

· Solve problems involving scale factors (similar polygons).

· Solve problems using proportions.

· Use algebra to solve proportions.

· Evaluate using numbers written in scientific notation.

· Find square roots.

· Estimate square roots.

· Extend the order of operations to include powers and square roots.

· Identify and apply the associative property when simplifying numerical or algebraic expressions.

· Identify and apply the commutative property when simplifying numerical or algebraic expressions.

· Identify and apply the distributive property when simplifying numerical or algebraic expressions.

· Recognize opposites as having a sum of zero.

· Recognize multiplicative inverses as having a product of one.

· Use inverse relationships of squaring and square roots to simplify computations and/or solve problems.

Students will:

· Describe a linear relationship using words, tables, graphs, and equations.

· Analyze patterns presented in different forms to determine a rule.

· Generalize a pattern using words and/or algebraic expressions.

· Understand slope as a measure of steepness.

· Understand slope as a constant rate of change.

· Recognize a positive or negative slope from a graph or table.

· Identify the slope, y –intercept, independent, and dependent variables from a linear relationship in the form y = mx + b.

· Create a table of values from a linear equation.

· Create a graph from a linear equation.

· Solve algebraic equations using formal algebraic methods.

· Compare rates of change and x and y intercepts of linear patterns.

· Use a graph to solve an inequality in one or two variables.

· Identify non-linear patterns from a graph, table, or equation.

Students will:

· Apply the Pythagorean Theorem to find a missing side of a right triangle.

· Know the formula for the Pythagorean Theorem.

· Know some common Pythagorean Triples.

· Apply the Pythagorean Theorem to real world problems.

· Draw nets for common 3-D figures.

· Identify a solid from its net.

· Know key vocabulary for 3-D figures, namely edges, vertices, and faces.

· Create perspective drawings for 3 dimensional figures.

· Find the sum of the exterior angles of a polygon.

Students will:

· Measure with a ruler in both inches and cm or mm.

· Know common units of length, mass, and volume in both US system and metric system.

· Convert measurements from one unit to another.

· Select appropriate units to use in different situations and for different purposes.

· \Understand concept to surface area and volume.

· Given the formula, find the surface area and volume of a rectangular prism, cylinder, or sphere.

· Apply algebraic procedures to find a missing dimension given a volume.

Students will:

· Construct and interpret scatter-plots, box-and whisker-plots, histograms, Venn Diagrams, circle graphs, and stem-and-leaf plots. Interpret which measure of central tendency best represents a given data set.

· Use the measures of central tendency to compare different sets of data.

· Describe the limitations of a survey in the collection of data.

· Compare different data sets using the measures of central tendency.

· Find a value needed to create a given statistic.
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          Algebra I
	Core Standard
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS STRAND
Identify and use the properties of operations on real numbers, including the associative, commutative, and distributive properties; 

Identify the existence of the identity and inverse elements for addition and multiplication; 

Identify the existence of nth roots of positive real numbers for any positive integer n; 

Identify the inverse relationship between taking the nth root of and the nth power of a positive real number; 

Describe the density of the set of rational numbers in the set of real numbers.
	The student will be able to:

· Identify and use the properties of operations on real numbers.

· Reorder expressions using the commutative property.

· Regroup expressions using the associative property.

· Demonstrates the distributive property of addition over multiplication.

· Reduces expressions containing multiple nth roots to expressions containing roots in simplest form.

· Students will classify real numbers as rational, irrational, integers, whole or natural.



	Simplify numerical expressions, including those involving positive integer exponents or the absolute value. For example: 

3(24 – 1) = 45, 4|3 – 5| + 6 = 14; 

Apply simplifications of expressions in the solution of problems.


	· Simplify numerical expressions using order of operations.

	Find the approximate value for solutions to problems involving square roots and cube roots without the use of a calculator, e.g., 
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	· Approximate the value of square and cube roots without the use of a calculator.

· Add, subtract, multiply, divide and simplify radical expressions



	Use estimation to judge the reasonableness of results of computations and of solutions to problems involving real numbers
	· Develop a realistic expectation for the signs and size of a numerical computation by rounding numbers to the nearest power of 10 to do simple quick estimations.

· Consider the reasonable answer space of a problem prior to calculation to determine goodness of the calculated answer.



	PATTERNS, RELATIONS AND ALGEBRA STRAND
Describe, complete, extend, analyze, generalize, and create a wide variety of patterns, including iterative, recursive (e.g., Fibonnacci Numbers), linear, quadratic, and exponential functional relationships
	The student will be able to:

· Describe, complete, extend, analyze, generalize and create a wide variety of patters, including linear, quadratic and exponential functional relationships.

· Use ratio to characterize the change that occurs between successive ordered pairs in a linear relationship.

· Quantify the change that occurs in each variable in a relationship.

· Differentiate between linear, quadratic and exponential relationships using equations, tables, points, and graphs.

· Predict forward or backwards by extending an observed pattern.

· Represent a relationship in graphical and tabular form.



	Use properties of the real number system to judge the validity of equations and inequalities, to prove or disprove statements, and to justify every step in a sequential argument.


	· Use properties of 0 and 1 to determine if statements are always, sometimes or never true. (e.g. 
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	Demonstrate an understanding of relations and functions. 

Identify the domain, range, dependent, and independent variables of functions.


	· Define the difference between a relation and a function.

· Identify the domain and range of a function.

· Identify the input and the output values/variables in a function.

· Translate between different representations of linear functions and relations: graphs, equations, sets and tables.

· Identify or write an equation or rule to describe a pattern, sequence or linear function.



	Translate between different representations of functions and relations: graphs, equations, point sets, and tabular.


	· Understand the relationship between the various representations of a line: ordered pairs, table, graph and equation.



	Demonstrate an understanding of the relationship between various representations of a line. 

Determine a line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line. 

Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the “point-slope” or “slope y-intercept” formulas. 

Explain the significance of a positive, negative, zero, or undefined slope.
	· Determine the equation of a line by using a graph, or a geometric description of the line (e.g. horizontal and vertical line).

· Write the equation of a line using point-slope or slope – intercept methods.

· Determine the slope of a line from a graph or equation.

· Determine the x and y-intercepts of lines from a graph or equation.

· Explain the significance of a positive, negative, zero or undefined slope.

· Find the slope of a line given points, graphs or special lines.

· Model and solve real-world problems with linear functions using algebraic and graphical methods, by hand and using technology.



	Find linear equations that represent lines either perpendicular or parallel to a given line and through a point. For example, by using the “point-slope” form of the equation.


	· Write an equation of a line that is perpendicular or parallel to a given line passing through a point(s).



	Add, subtract, and multiply polynomials. 

Divide polynomials by monomials.
	· Add, subtract and multiply polynomials.

· Divide polynomials by monomials.



	Demonstrate facility in symbolic manipulation of polynomial and rational expressions by rearranging and collecting terms.

 Manipulate polynomials by factoring. For example:  a2 – b2 = (a + b)(a - b), 

                x2 + 10x + 21 = (x + 3)(x + 7), 

                5x4  + 10x3 – 5x2 =  5x2 (x2 + 2x – 1) 

Identify and cancel common factors in rational expressions.

Apply the properties of positive integer exponents.
	· Collect like terms in polynomial expressions.

· Factor polynomials using GCF.

· Factor difference of two squares.

· Factor trinomials.

· Factor by grouping.

· Cancel common factors in rational expressions.

· Expand powers of polynomials. E.g 
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	Find solutions to quadratic equations (with real roots) by factoring, completing the square, or using the quadratic formula. 

Demonstrate an understanding of the equivalence of the methods described above.


	· Solve quadratic equations with real roots by factoring, completing the square or using the quadratic formula.



	Solve equations and inequalities including those involving absolute value of linear expressions (e.g., |x - 2| > 5) and apply to the solution of problems.


	· Solve absolute value equations.

· Solve absolute value inequalities.

· Solve word problems involving absolute values.



	Solve everyday problems that can be modeled using linear, reciprocal, quadratic, or exponential functions. 

Apply appropriate tabular, graphical, or symbolic methods to the solution. Include compound interest, and direct and inverse variation problems. 

Use technology when appropriate in the use of solving problems mentioned above.


	· Solve everyday problems that can be modeled using linear, reciprocal, quadratic or exponential models.

· Solve direct and inverse variation problems.

· Use technology to solve problems.

· Represent and solve everyday problems by modeling with quadratics functions. E.g hitting a baseball



	Solve everyday problems that can be modeled using systems of linear equations or inequalities. 

Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems.
	· Solve systems of equations using graphing, substitution or elimination, both by hand and with technology.

· Solve systems of linear inequalities using algebraic and graphical methods, both by hand and with technology.

· Solve everyday problems that can be modeled using systems of linear equations/inequalities that include mixture, rate and work problems.



	DATA ANALYSIS, STATISTICS, AND PROBABILITY STRAND
Select, create, and interpret an appropriate graphical representation (e.g., scatterplot, table, stem-and-leaf plots, circle graph, line graph, and line plot) for a set of data.

Use appropriate statistics (e.g., mean, median, range, and mode) to communicate information about the data. 

Use these notions to compare different sets of data.
	The student will be able to:

· Select an appropriate graphical representation for a data set using scatterplots, stem-and-leaf plots, circle graphs, line graphs/plots, bar graphs, histograms, box-and-whisker plots.

· Create and interpret an appropriate graphical representation for a data set.

· Compute and use appropriate numerical statistics to describe a data set which include mean, median, mode, range, or quartiles.

· Compare different sets of data.

· Find statistics given frequency table, scatterplots, stem-and-leaf plots, circle graphs, line graphs/plots, bar graphs, histograms, box-and-whisker plots



	Approximate a line of best fit (trend line) given a set of data (e.g., scatterplot).

Use technology when appropriate.


	· Approximate a line of best fit visually.

· Use technology to create a line of best fit.



	Describe and explain how the relative sizes of a sample and the population affect the validity of predictions from a set of data.
	· Describe how population and sample sizes affect validity of the predictions from a data set.
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         Geometry

	Core Standard
	Evidence of Learning

	GEOMETRY STRAND

Recognize special types of polygons (e.g., isosceles triangles, parallelograms, and rhombuses). 

Apply properties of sides, diagonals, and angles in special polygons; identify their parts and special segments (e.g., altitudes, midsegments).

Determine interior angles for regular polygons. 

Draw and label sets of points such as line segments, rays, and circles. 

Detect symmetries of geometric figures. 

 
	The student will be able to:

· Define and identify isosceles, equilateral and scalene triangles.

· Define and identify altitude, angle bisector, perpendicular bisector, and median of a triangle.

· Identify and define quadrilaterals and the special properties of parallelograms, trapezoids, rhombuses, rectangles, squares and kites.

· Identify polygons and define regular polygons.

· Identify circles, arcs, segments and sectors of a circle.

· Identify symmetry in polygons and circles.

· Determine the measurement of each/all interior angle(s) of a polygon based on its number of sides.



	Write simple proofs of theorems in geometric situations, such as theorems about congruent and similar figures, parallel or perpendicular lines. 

Distinguish between postulates and theorems.

Use inductive and deductive reasoning, as well as proof by contradiction.

Given a conditional statement, write its inverse, converse, and contrapositive.


	· Distinguish between postulates and theorems.

· Introduce the idea of a formal proof using congruence postulates.

· Write proofs of theorems proving congruence and similarity of figures, measurements of angles formed by intersecting, perpendicular and parallel lines.

· Use inductive and deductive reasoning as well as proof by contradiction to make conjectures regarding geometric figures.

· Given a conditional statement, write its inverse, converse and contrapositive.



	Apply formulas for a rectangular coordinate system to prove theorems.


	· Use midpoint and distance formulas to prove theorems.

	Draw congruent and similar figures using a compass, straightedge, protractor, or computer software.

Make conjectures about methods of construction. Justify the conjectures by logical arguments.


	· Use a compass, straightedge, protractor or computer software to produce drawings to scale.

	Apply congruence and similarity correspondences (e.g., (ABC ( (XYZ) and properties of the figures to find missing parts of geometric figures, and provide logical justification.
	· Use congruent triangles to provide logical justification for relationships of segments in geometric figures.

· Set up proportions to evaluate properties of similar figures.



	Apply properties of angles, parallel lines, arcs, radii, chords, tangents, and secants to solve problems. 


	· Apply properties of central and inscribed angles, arcs, radii, chords, tangents, and secants to compute measures of parts of circles.

· Identify acute, right, straight and obtuse angles.

· Identify complementary and supplementary angles.

· Prove the relationships in intersecting lines and parallel lines and transversals.

· Use the relationships in intersecting lines and parallel lines and transversals to find other angles.



	Solve simple triangle problems using the triangle angle sum property, and/or the Pythagorean theorem.
	· Solve right triangle problems using Pythagorean Theorem.

· Use triangle angle sum property to solve simple triangles.



	Use the properties of special triangles ( isosceles, equilateral, 30º–60º–90º and 45º–45º–90º ) to solve problems.
	· Derive the 30º–60º–90º  and 45º–45º–90º  right triangle ratios.

· Solve a triangle using 30º–60º–90º special right triangle ratios

· Solve a triangle using 45º–45º–90º special right triangle ratios

· Use properties of isosceles and equilateral triangles to solve triangles.



	Define the sine, cosine, and tangent of an acute angle. Apply to the solution of problems.


	· Define the sine, cosine and tangent of an acute angle.

· Solve a triangle using sine, cosine and tangent functions.

· Use the inverse trig functions to find missing angles in a triangle.



	Apply the triangle inequality and other inequalities associated with triangles (e.g., the longest side is opposite the greatest angle) to prove theorems and solve problems.


	· Apply the triangle inequality and other inequalities associated with triangles to prove statements about sides of triangles.



	Demonstrate an understanding of the relationship between various representations of a line. 

Determine a line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line. 

Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the “point-slope” or “slope y-intercept” formulas. 

Explain the significance of a positive, negative, zero, or undefined slope.

(Also covered in an Algebra I course)
	· Determine the equation of a line using a graph or given a geometric description of the line (e.g horizontal and vertical line).

· Write the equation of a line using point-slope or slope-intercept.

· Determine the x and y-intercepts of lines from a graph.

· Explain the significance of a positive, negative, zero or undefined slope.

· Find the slope of a line given points, graphs or special lines.



	Using rectangular coordinates, calculate midpoints of segments, slopes of lines and segments, and distances between two points, and apply the results to the solutions of problems
	· Calculate the midpoint of segments

· Calculate the distance between two points (the length of a line segment).

· Use the midpoint and distance formulas to solve problems.



	Find linear equations that represent lines either perpendicular or parallel to a given line and through a point, e.g., by using the “point-slope” form of the equation.

(Also covered in an Algebra I course)


	· Write an equation of a line that is perpendicular or parallel to a given line passing through a point(s).

	Demonstrate an understanding of the relationship between geometric and algebraic representations of circles.


	· Write the equation of a circle from its graph.

· Draw a circle given its equation.



	Draw the results, and interpret transformations on figures in the coordinate plane, e.g., translations, reflections, rotations, scale factors, and the results of successive transformations. Apply transformations to the solution of problems.
	· Draw the results of transformations on figures in the coordinate plane, e.g., translations, reflections, rotations, scale factors, and the results of successive transformations.

· Identify rotations, reflections, translations and dilations of geometric shapes on a rectangular coordinate system.



	Demonstrate the ability to visualize solid objects and recognize their projections and cross sections.
	· Visualize the solid given partial views (top and front)

· Visualize the solid, given the net.



	Use vertex-edge graphs to model and solve problems


	

	Use the notion of vectors to solve problems. 

Describe addition of vectors and multiplication of a vector by a scalar, both symbolically and pictori​ally. 

Use vector methods to obtain geometric results.


	

	MEASUREMENT STRAND

Calculate perimeter, circumference, and area of common geometric figures such as parallelograms, trapezoids, circles, and triangles.
	The student will be able to:

· Use formulas to calculate perimeter, circumference, and area of common geometric figures such 

· Triangles

· Quadrilaterals

· Regular polygons

· Circles

· Odd shapes composed of the figures listed above



	Given the formula, find the lateral area, surface area, and volume of prisms, pyramids, spheres, cylinders, and cones.

For example, find the volume of a sphere with a specified surface area.
	· Use a formula to find the lateral area, surface area, and volume of a

· Prism

· Pyramid

· Cylinders

· Cone 

· Sphere

· Cube

· Use one measurement to find another (e.g., find the volume of a sphere with a specified surface area.)



	Relate changes in the measurement of one attribute of an object to changes in other attributes, e.g., how changing the radius or height of a cylinder affects its surface area or volume
	· Calculate how changes in the measurement of one attribute of an object affects another or the same attribute, e.g., how changing the radius or height of a cylinder affects its surface area or volume.


	Describe the effects of approximate error in measurement and rounding on measurements and on computed values from measurements
	· Describe the effects of approximate error in measurement and rounding on measurements and on computed values from measurements.


	Use dimensional analysis for unit conversion and to confirm that expressions and equations make sense.
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                                                        Algebra II

	Core Standard
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS STRAND
Define complex numbers (e.g., a + bi) and operations on them, in particular, addition, subtraction, multiplication, and division. 

Relate the system of complex numbers to the systems of real and rational numbers.
	The student will be able to:

· Relate the system of complex numbers to the systems of real and rational numbers.

· Define a complex number.

· Create and evaluate complex numbers using the imaginary unit i.

· Add, subtract, multiply and divide complex numbers.

· Graph complex numbers in the x-y plane.

· Determine the absolute value of a complex number.

· Simplify complex numbers (including powers of i).

· Identify complex conjugates.



	Simplify numerical expressions with powers and roots, including fractional and negative exponents.
	· Simplify numerical expressions with powers and roots using the addition, subtraction, multiplication and distributive properties, including fractional and negative exponents.

· Demonstrate the correct use of properties of exponents.

· Solve radical equations.



	PATTERNS, RELATIONS AND ALGEBRA STRAND
Describe, complete, extend, analyze, general​ize, and create a wide variety of patterns, including iterative and recursive patterns such as Pascal’s Triangle.
	The student will be able to:

· Describe, complete, extend, analyze, general​ize, and create a wide variety of patterns.

	Identify arithmetic and geometric sequences and finite arithmetic and geometric series. Use the properties of such sequences and series to solve problems, including finding the formula for the general term and the sum, recursively and explicitly.

(currently covered in PreCalculus)


	· Identify arithmetic and geometric sequences.

	Demonstrate an understanding of the binomial theorem and use it in the solution of problems.
	· Use Pascal’s triangle to expand a binomial power



	Demonstrate an understanding of the exponential and logarithmic functions.


	· Graph exponential and logarithmic functions.

· Describe attributes of an exponential or logarithmic function from its equation, including domain and range.

· Translate between different representations of relations and functions: equations, graphs and tables.



	Perform operations on functions, including composition. Find inverses of functions.
	· Add, subtract and multiply functions.

· Divide functions using long division or synthetic division.

· Find composition of functions.

· Find the inverse of functions.

· Factor polynomials using difference and sum of cubes.



	Given algebraic, numeric and/or graphical representations, recognize functions as polynomial, rational, logarithmic, or exponential.
	· Recognize functions as polynomial, rational, logarithmic, or exponential, given a graph, table or equation.



	Find solutions to quadratic equations (with real coefficients and real or complex roots) and apply to the solu​tions of problems.
	· Solve quadratic equations, with real or complex roots, by using graphing, factoring, completing the square or the quadratic formula.



	Solve a variety of equations and inequalities using algebraic, graphical, and numerical methods, including the quadratic formula.

Use technology where appropriate. 

Solve polynomial, exponential, logarithmic functions, absolute value functions; and simple rational equations.
	· Solve polynomials equations using algebraic, graphical, and numerical methods using technology where appropriate.

· Represent polynomials as a product of linear factors.

· Solve rational equations.

· Simplify rational expressions including adding, subtracting, multiplying and dividing.

· Solve absolute value equations and inequalities.

· Solves logarithmic and exponential equations using algebraic, graphical and numerical methods using technology where appropriate.



	Use matrices to solve systems of linear equations. Apply to the solution of everyday problems.
	· Solve systems of linear equations and inequalities using algebraic or graphical methods.

· Model and solve real-world problems using systems of linear equations.

· Add, subtract and multiply matrices.

· Organize data using matrices.

· Find the determinant and inverse of a 2x2 matrix.

· Convert a system of linear equations into matrix form and solve it using matrix operations and technology.

	Use symbolic, numeric, and graphical methods to solve systems of equations and/or inequalities involving algebraic, exponential, and logarithmic expressions. Also use technology where appropriate. De​scribe the relationships among the methods.


	· Solve systems of linear inequalities using graphical methods and technology.

	Solve everyday problems that can be modeled using polynomial, rational, exponential, logarithmic, and step functions, absolute values and square roots. 

Apply appropriate graphical, tabular, or symbolic methods to the solution.

Include growth and decay; logistic growth; joint (e.g., I = Prt, y = k(w1 + w2)), and combined            (F = G(m1m2)/d2) variation.


	· Solve everyday problems that can be modeled using polynomials including projectile and optimization problems.

· Solve growth and decay problems.

· Solve compound problems (e.g. invest money compounded monthly, continuously.)

	Identify maximum and minimum values of func​tions in simple situations. Apply to the solution of problems.
	· Identify maximum and minimum values of functions using analytical or graphical techniques.

· Solve everyday problems that can be modeled using polynomials including projectile and optimization problems.



	Describe the translations and scale changes of a given function f(x) resulting from substitu​tions for the various parameters a, b, c, and d in y = af (b(x + c/b)) + d. In particular, describe the effect of such changes on polynomial, rational, exponential, and logarithmic functions.
	· Describe transformations on polynomial, rational, exponential and logarithmic functions including horizontal and vertical shifts, stretches and reflections, resulting from substitutions for the various parameters a, b, c, and d in the function 
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· Switch between standard and vertex form of a quadratic function by completing the square.

· Graph parabolas from vertex form, find axis of symmetry and roots.



	GEOMETRY STRAND

Define the sine, cosine, and tangent of an acute angle. Apply to the solution of problems.


	The student will be able to:

· Find the sine, cosine and tangent of an angle in a right triangle.

	Derive and apply basic trigono​metric identities (e.g., sin2( + cos2( = 1, tan2( + 1 = sec2() and the laws of sines and cosines.


	· Derive and apply basic trigono​metric identities

	Relate geometric and algebraic representations of lines, simple curves, and conic sections.


	

	DATA ANALYSIS, STATISTICS AND PROBABILITY STRAND
Select an appropriate graphical representation for a set of data and use appropriate statistics (e.g., quartile or percentile distribution) to communicate information about the data.
	The student will be able to:

· Select an appropriate graphical representation for a set of data.

· Compute and use appropriate statistics (e.g., quartile or percentile distribution) to communicate information about the data.



	Use combinatorics (e.g., “fundamental counting principle,” permutations, and combinations) to solve problems, in particular, to compute probabilities of compound events. Use technology as appropriate.
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                 PreCalculus

	Core Standard
	Evidence of Learning

	NUMBER SENSE AND OPERATIONS STRAND
Plot complex numbers using both rectangular and polar coordinates systems. 

Represent complex numbers using polar coordinates, i.e., a + bi = r(cos( + isin(). 

Apply DeMoivre’s theorem to multiply, take roots, and raise complex numbers to a power.


	The student will be able to:

· Plot complex numbers using both rectangular and polar coordinates systems.

· Represent complex numbers using polar coordinates, i.e., a + bi = r(cos( + isin().

· Apply DeMoivre’s theorem to multiply, take roots, and raise complex numbers to a power



	PATTERNS, RELATIONS AND ALGEBRA STRAND
Use mathematical induction to prove theorems and verify summation formulas, e.g., verify 
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	The student will be able to:

· Derive and apply summation formulas for 
[image: image10.wmf]å

å

å

3

2

,

,

k

k

k


· Simplify and evaluate summation problems using the formulas above.



	Relate the number of roots of a polynomial to its degree. Solve quadratic equations with complex coefficients.

	· Find the number of real and imaginary roots of a polynomial.

· Find all roots of a polynomial, by factoring, using synthetic/long division or technology

· Solve quadratic equations using complex coefficients



	Demonstrate an understanding of the trigonometric functions (sine, cosine, tangent, cosecant, secant, and cotangent). 

Relate the functions to their geometric definitions.


	· Define the trig functions sine, cosine, tangent, cosecant, secant and cotangent as ratios of sides in a right triangle.

· Derive the unit circle in both radian and degree measure

· Calculate all six trig values for the “special” points on the unit circle.

· Graph the six trig functions, identifying domain and range

· Graph the six inverse trig functions, identifying domain and range.

· Solve trig equations by finding all solutions.



	Explain the identity sin2( + cos2( = 1. Relate the identity to the Pythagorean theorem.


	· Derive the identity sin2( + cos2( = 1 and use it to derive the other 2 trig identities

· Use trig substitutions/identities to simplify expressions.



	Demonstrate an understanding of the formulas for the sine and cosine of the sum or the difference of two angles. 

Relate the formulas to DeMoivre’s theorem and use them to prove other trigonometric identities. 

Apply to the solution of problems. 


	· Derive and use formulas for sine and cosine of sum/difference of two angles

· Use double angle formulas to simplify expressions or solve equations

· Use trig identities/substitutions to prove equations true.



	Understand, predict, and interpret the effects of the parameters a, (, b, and c on the graph of y = asin(((x - b)) + c; similarly for the cosine and tangent. Use to model periodic processes.
	· Identify amplitude, phase shift, horizontal stretches/shrinks, vertical shifts for the six trig functions (where appropriate)

· Use transformations to sketch graph



	Translate between geometric, algebraic, and parametric representations of curves. Apply to the solution of problems.
	· Convert between polynomial and parametric representation of curves.

· Solve word problems by converting between polynomial and parametric equations.



	Identify and discuss features of conic sections: axes, foci, asymptotes, and tangents. 

Convert between different algebraic representations of conic sections.
	· Define the conics: circles, ellipses, hyperbolas and parabolas.

· Identify the conic based on its equation and graph.

· Write equations for the conics given information about its axes, foci, asymptotes, tangents

· Graph conics given information about its axes, foci, asymptotes, tangents



	Relate the slope of a tangent line at a specific point on a curve to the instantaneous rate of change. 

Explain the significance of a horizontal tangent line. Apply these concepts to the solution of problems.


	· Relate the slope of a tangent line at a specific point on a curve to the instantaneous rate of change.

· Explain the significance of a horizontal tangent line.



	GEOMETRY STRAND

Demonstrate an understanding of the laws of sines and cosines. 

Use the laws to solve for the unknown sides or angles in triangles. 

Determine the area of a triangle given the length of two adjacent sides and the measure of the included angle.
	The student will be able to:

· Derive and apply the law of sines to solve a triangle.

· Derive and apply the law of cosines to solve a triangle.

· Determine the area of a triangle given the length of two adjacent sides and the measure of the included angle.

	Use the notion of vectors to solve problems. Describe addition of vectors, multiplication of a vector by a scalar, and the dot product of two vectors, both symbolically and geometrically. Use vector methods to obtain geometric results.
	· Define vectors as having magnitude and direction component.

· Add vectors, multiply vector by a scalar both symbolically and geometrically.

· Find the dot product of vectors both symbolically and geometrically.



	Apply properties of angles, parallel lines, arcs, radii, chords, tangents, and secants to solve problems.
	· Apply properties of angles, parallel lines, arcs, radii, chords, tangents, and secants to solve problems.



	MEASUREMENT STRAND

Describe the relationship between degree and radian measures, and use radian measure in the solution of problems, in particular problems involving angular velocity and acceleration
	The student will be able to:

· Convert between degree and radian mode

· Apply the appropriate mode to solve problems involving angular velocity and acceleration problems.



	Use dimensional analysis for unit conversion and to confirm that expressions and equations make sense.


	

	DATA ANALYSIS, STATISTICS AND PROBABILITY STRAND

Design surveys and apply random sampling tech​niques to avoid bias in the data collection.
	The student will be able to:

· Design surveys that avoid or minimize bias.

· Design random sampling techniques to collect data.



	Apply regression results and curve fitting to make predictions from data.
	· Create a linear regression model to fit the data using technology.

· Make predictions using the linear regression model and explain any biases.



	Apply uniform, normal, and binomial distributions to the solutions of problems.
	· Given a data set or problem identify with distribution is appropriate (uniform, normal, binomial).

· Apply the correct method to find statistics for a uniform, normal or binomial distribution using technology.



	Describe a set of frequency distribution data by spread (variance and standard deviation), skewness, symmetry, number of modes, or other characteristics. 

Use these concepts in everyday applications.
	· Describe a data set referring to its variance and standard deviation, skewness, symmetry, modes and other characteristics.

· Analyze real world scenarios using the descriptors above.



	Compare the results of simulations (e.g., ran​dom number tables, random functions, and area models) with predicted probabilities.
	· Conduct simulations by hand, using tables or technology

· Compare experimental results with theoretical results.




The following topics are also covered:

Use combinatorics (e.g., “fundamental counting principle,” permutations, and combinations) to solve problems, in particular, to compute probabilities of compound events. Use technology as appropriate.

Rewrite fractions using partial fractions

Identify arithmetic and geometric sequences and finite arithmetic and geometric series. Use the properties of such sequences and series to solve problems, including finding the formula for the general term and the sum, recursively and explicitly.
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