Mathematics

General Performance Level Definitions

Grades 4 through 8 and 10
Student results on the MCAS tests are reported according to four performance levels:  Failing/Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Failing/Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Conceptual

Understanding

and

Procedural

Knowledge
	· demonstrates partial understanding

of our numeration system

· performs some calculations and

estimations

· identifies examples of basic math 

concepts

· reads and constructs graphs, tables,

and charts
	· demonstrates solid understanding of

our numeration system

· performs most calculations and

estimations

· defines concepts and generates examples

and counterexamples of concepts

· represents data and mathematical

relationships in multiple forms (e.g., 

equations, graphs)
	· connects concepts from various areas of mathematics, and uses concepts to develop generalizations

· performs complex calculations and estimations

· selects the best representations for a given set of data and purpose

	Problem

Solving
	· applies learned procedures to solve routine problems
	· applies learned procedures and mathematical concepts to solve a variety of problems, including multi-step problems
	· generates unique strategies and procedures to solve non-routine problems

	Mathematical

Reasoning
	· applies some reasoning methods to solve simple problems
	· uses a variety of reasoning methods to solve problems

· explains steps and procedures
	· uses multiple reasoning methods to solve complex problems

· justifies strategies and solutions 

	Mathematical

Communication
	· identifies and uses basic mathematical terms
	· uses various forms of representation (e.g., text, graphs, symbols) to illustrate steps to a solution
	· uses various forms of representation (e.g., text, graphs, symbols) to justify solutions and solution strategies


Mathematics

General Performance Level Definitions

Grade 3 Only
Student results on the MCAS tests are reported according to four performance levels:  Failing/Warning, Needs Improvement, Proficient, and Above Proficient.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Failing/Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Above Proficient
On MCAS, a student at this level:

	Conceptual

Understanding

and

Procedural

Knowledge
	· demonstrates partial understanding

of our numeration system

· performs some calculations and

estimations

· identifies examples of basic math 

concepts

· reads and constructs graphs, tables,

and charts
	· demonstrates solid understanding of

our numeration system

· performs most calculations and

estimations

· defines concepts and generates examples

and counterexamples of concepts

· represents data and mathematical

relationships in multiple forms (e.g., 

equations, graphs)
	· applies our numeration system to solutions of problems

· performs challenging computations and estimations

· solves problems using examples and counterexamples of math concepts

· identifies appropriate ways to display data

	Problem

Solving
	· applies learned procedures to solve routine problems
	· applies learned procedures and mathematical concepts to solve a variety of problems, including multi-step problems
	· determines strategies and procedures to solve routine and non-routine problems

	Mathematical

Reasoning
	· applies some reasoning methods to solve simple problems
	· uses a variety of reasoning methods to solve problems

· explains steps and procedures
	· uses multiple reasoning methods to solve challenging problems

· chooses strategies and justifies solutions

	Mathematical

Communication
	· identifies and uses basic mathematical terms
	· uses various forms of representation (e.g., text, graphs, symbols) to illustrate steps to a solution
	· uses various forms of representation (e.g., text, graphs, symbols) as strategies to solve challenging problems or to justify solutions


Mathematics:  Grade 3

Selected Descriptors of Student Performance by Performance Level 

Student results on the grade 3 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Above Proficient.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Above Proficient

On MCAS, a student at this level:

	Number Sense and Operations
	· reads numbers and identifies the magnitude of numbers through thousands

· adds and subtracts without regrouping

· identifies fractional parts of a whole (with denominators through 10)

· rounds two-digit numbers to the nearest 10
	· reads, writes, and interprets different place value representations through thousands

· adds and subtracts with regrouping

· knows multiplication and division basic facts

· identifies fractional parts of a group and models mixed numbers

· rounds three-digit numbers to the nearest 10 and 100
	· demonstrates understanding of numeration system in solving problems

· understands the concept of multiplication and multiplies two-digit numbers by one-digit numbers

· selects and uses appropriate operations to solve problems

· compares fractions and locates fractions on a number line; adds and subtracts fractions using models
· uses rounding to estimate whole number computations (addition, subtraction, multiplication)

	Patterns, Relations, and Algebra
	· extends addition and subtraction patterns and geometric patterns
	· describes addition and subtraction patterns and geometric patterns

· uses equations to represent mathematical situations

· finds missing numbers in equations

· compares numbers using >, <, and =
	· applies patterns to the solution of problems

· compares expressions using >, <, and =


(Grade 3 Page 2)

	Geometry and Measurement
	· identifies two-dimensional shapes

· tells time at five-minute intervals on analog and digital clocks
· identifies appropriate tools and units to measure


	· identifies three-dimensional shapes

· describes two-dimensional shapes

· recognizes right angles, perpendicular lines, and parallel lines

· uses ordered pairs to locate and identify points on a grid

· carries out simple unit conversions

· finds perimeter and area of rectangles using grids

· tells time to the nearest minute on analog and digital clocks

· selects and uses appropriate tools and units to measure
	· describes three-dimensional shapes

· selects and uses appropriate tools and units to solve problems involving measurement



	Data Analysis, Statistics, and Probability
	· constructs and reads tallies, bar graphs, tables, and pictographs (where key represents one) with partial accuracy
	· constructs and reads data representations including pictographs (where key represents number other than one) and line plots

· determines number of possible combinations of objects from two sets
	· draws conclusions from representations of data sets


Mathematics:  Grade 4

Selected Descriptors of Student Performance by Performance Level

Student results on the grade 4 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· reads numbers and identifies the magnitude of numbers through hundred thousands

· adds and subtracts whole numbers, multiplies single-digit numbers

· describes the meanings of fractions in terms of equal parts of a whole

· rounds fractions and decimals to the nearest whole number
	· reads, writes, and interprets different place value representations through hundred thousands

· multiplies three-digit numbers by two-digit numbers, and divides by single-digit numbers with remainders

· applies basic operations to solve routine problems

· identifies and determines equivalent fractions

· verifies the reasonableness of solutions in addition, subtraction, multiplication, and divisions problems by using estimations
	· uses understanding of numeration system to explain solutions to problems

· applies basic operations to solve non-routine problems and multi-step problems

· solves problems involving fractions, decimals, and mixed numbers

· uses and describes a variety of strategies for estimation (e.g., sampling, front-end grouping, rounding) 

	Patterns, Relations, and Algebra
	· identifies, describes, and explains simple numeric and geometric patterns
	· formulates rules and generalizations about number patterns
	· represents and explains mathematical relationships in a variety of ways (e.g., pictures, models, tables, graphs, words, number sentences, and using symbols)


(Grade 4 Page 2)

	Geometry and Measurement
	· draws two-dimensional shapes

· estimates measurements

· tells time to nearest minute using analog and digital clocks
	· identifies figures by their properties (e.g., number of right angles, symmetry, number of faces, two or three dimensions)

· finds the perimeter, area, and volume of shapes using diagrams, models, and manipulatives

· solves simple elapsed-time problems
	· identifies shapes and figures from different visual perspectives

· explains mathematical computation of perimeter, area, and volume of rectangles and rectangular solids

· solves complex elapsed-time problems 

	Data Analysis, Statistics, and Probability
	· reads data presented in charts, tables, and graphs

· determines the chance that an event will occur in situations where all events are equally likely

· identifies possible combinations through trial and error
	· organizes data and constructs displays (e.g., tables, charts, tallies, graphs)

· determines the chance that an event will occur in situations where events are not equally likely

· identifies all possible combinations with an organized strategy
	· chooses the best way to represent a given set of data based on its purpose

· explains the reasoning behind determining the chance of an event occurring

· explains the strategy used to generate all possible combinations


Mathematics:  Grade 5

Selected Descriptors of Student Performance by Performance Level

Student results on the grade 5 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· demonstrates an understanding of place value from thousandths to millions

· demonstrates an understanding of fractions as parts of whole units 

· identifies and determines common equivalent fractions (with denominators 2, 4, 5, and 10)

· adds, subtracts, multiplies, and divides (with single digit divisors) whole numbers; adds and subtracts positive decimals; adds and subtracts positive fractions; multiplies positive decimals; and multiplies positive fractions with whole numbers, with partial accuracy

· estimates sums, differences, and products of whole numbers
	· represents and compares positive numbers in various forms such as expanded notation without exponents

· demonstrates an understanding of fractions as ratios of whole numbers

· identifies and determines common equivalent fractions and mixed numbers (with denominators 2, 4, 5, and 10) and decimals

· finds common factors and common multiples and uses divisibility rules (for 2, 3, 5, and 10)

· adds, subtracts, multiplies, and divides whole numbers; adds and subtracts positive decimals; adds and subtracts positive fractions; multiplies positive decimals; and multiplies positive fractions with whole numbers, with few errors

· estimates sums and differences of positive fractions and positive decimals
	· applies understanding of numeration system and number theory concepts to the solution of problems

· compares and orders whole numbers, positive fractions, positive mixed numbers, and positive decimals

· adds, subtracts, multiplies, and divides whole numbers; adds and subtracts positive decimals; adds and subtracts positive fractions; multiplies positive decimals; and multiplies positive fractions with whole numbers, with a high level of accuracy

· selects and uses appropriate operations to solve non-routine and multi-step problems

· estimates products of positive decimals with whole numbers


(Grade 5 Page 2)

	Patterns, Relations, and Algebra
	· extends simple symbolic, arithmetic, and geometric patterns and progressions

· evaluates simple expressions when values are given for the variables

· represents simple mathematical relationships with concrete models and tables
	· explains the rules for extending a variety of patterns and progressions

· evaluates expressions when values are given for the variables

· represents simple mathematical relationships with graphs and rules

· solves simple problems involving proportional relationships
	· determines the rules for extending patterns and progressions and applies the rules to the solution of problems

· applies properties of equality to the solution of problems

· represents mathematical relationships with tables, graphs, and rules

· applies proportional reasoning to the solution of problems

· interprets graphs that represent the relationship between two variables

	Geometry and Measurement
	· identifies special types of triangles (isosceles, equilateral, right) and quadrilaterals based on properties of their sides

· identifies relationships among lines (e.g., parallel, perpendicular, and intersecting)

· graphs points and finds coordinates of points using whole numbers

· describes simple transformations on two-dimensional shapes

· identifies and describes line symmetry in two-dimensional shapes

· calculates the perimeter of triangles and the perimeter and area of rectangles

· calculates volume of rectangular prisms

· classifies and draws various angles
	· compares special types of triangles (isosceles, equilateral, right) and quadrilaterals

· identifies and describes cubes and prisms based on properties of faces

· describes paths on the Cartesian coordinate plane

· performs simple transformations on two-dimensional shapes

· identifies and describes multiple lines of symmetry in two-dimensional shapes

· calculates the area of triangles

· calculates surface area of rectangular prisms

· finds the sum of the measures of interior angles of triangles
	· recognizes and describes relationships among special types of triangles (isosceles, equilateral, right) and quadrilaterals

· identifies and describes cubes and prisms based on number of edges; identifies and describes pyramids based on properties of faces and number of edges

· uses manipulatives to predict and explain the results of taking apart and combining shapes

· applies concepts of perimeter, area, volume, and surface area to the solution of problems 
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	Data Analysis, Statistics, and Probability
	· identifies mode, maximum, and minimum for a given set of data

· constructs and interprets bar graphs


	· identifies mean, median, and range for a given set of data

· constructs and interprets line graphs and line plots; interprets circle graphs

· computes the probability of outcomes of simple experiments 
	· applies concepts of central tendency and spread to the solution of problems

· applies concepts of probability to the solution of problems


Mathematics:  Grade 6

Selected Descriptors of Student Performance by Performance Level

Student results on the grade 6 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· demonstrates an understanding of place value from thousandths to billions

· demonstrates understanding of exponents in simple cases (e.g., 
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)

· demonstrates an understanding of fractions as parts of a unit wholes

· identifies and determines common equivalent fractions

· factors whole numbers (e.g., 
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×

25

=

75

)

· adds, subtracts, multiplies, and divides (with single digit divisors) whole numbers and positive decimals, fractions and mixed numbers with partial accuracy

· selects and uses appropriate operations to solve simple, one-step problems
	· represents and compares positive numbers in various forms such as expanded notation and positive integer exponents

· demonstrates understanding of fractions as a ratio of whole numbers

· identifies and determines common equivalent fractions, mixed numbers, and decimals

· finds prime factorizations, greatest common factors, and least common multiples and uses divisibility rules

· adds, subtracts, multiplies and divides (with double-digit divisors) whole numbers and positive decimals, fractions and mixed numbers with few errors

· selects and uses appropriate operations to solve multi-step problems
	· applies knowledge of number theory concepts to the solution of problems

· identifies equivalent fractions, mixed numbers, decimals, and percents

· orders integers, fractions, mixed numbers, and decimals

· adds, subtracts, multiplies and divides (with double-digit divisors) whole numbers and positive decimals, fractions and mixed numbers with a high level of accuracy

· selects and uses appropriate operations to solve multi-step problems in unfamiliar situations


(Grade 6 Page 2)

	Patterns, Relations, and Algebra
	· extends simple symbolic, arithmetic, and geometric patterns and progressions

· evaluates simple expressions when values are given for the variables (e.g., if 
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· solves linear equations requiring one step where solutions are whole numbers (e.g., 
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)

· identifies simple relationships between two variables from graphs, models, tables, and linear equations

· identifies relationships between two variables in simple situations
	· explains the rules for extending a variety of patterns and progressions

· evaluates expressions when values are given for the variables

· simplifies a variety of equations and expressions

· solves linear equations involving two steps, where solutions are integers

· identifies and describes the relationship between two variables with a constant rate of change
	· determines the rules for extending patterns and progressions that are difficult and applies the rules to the solutions of problems

· applies properties of equality to the solution of problems

· solves linear equations involving multiple steps where solutions are integers and mixed numbers

· identifies and describes the relationship between two variables where the rate of change is not constant

	Geometry and Measurement
	· identifies common two- and three-dimensional shapes based on properties of their sides

· identifies simple relationships among points and lines (e.g., intersecting, perpendicular, and parallel)

· graphs points and finds coordinates of points using whole numbers

· performs simple transformations on two-dimensional shapes

· calculates perimeter and area of triangles and parallelograms

· calculates volume and surface area of rectangular prisms
	· identifies two- and three-dimensional shapes based on properties of their sides, angles, and faces

· identifies simple relationships among points and lines, including collinear points

· graphs points and finds coordinates of points using integers

· performs transformations on two-dimensional shapes including translation, rotation, and reflection

· identifies, measures, and describes circles and the relationships of the radius, diameter, circumference, and area

· solves simple problems involving proportional relationships
	· applies properties of two- and three-dimensional shapes to solve problems

· identifies relationships among points, lines, and planes

· graphs points and finds coordinates of points using any rational number

· explains or applies mathematical computations of perimeter, circumference, area, surface area, and volume

· solves non-routine (unfamiliar) problems involving proportional relationships and scale models


(Grade 6 Page 3)

	Data Analysis, Statistics, and Probability
	· computes mean, median, and mode in simple data sets

· compares data sets using concepts of maximum, minimum, and range

· finds simple combinations

· computes the probability of outcomes of simple experiments with one event
	· describes data sets using concepts of mean, median, and mode

· organizes data and constructs displays (stem-and-leaf plots, line plots, circle graphs)

· uses tree diagrams and identifies all possible combinations and probabilities of outcomes with an organized strategy
	· compares data sets using concepts of mean

· chooses the best way to describe and represent a given set of data based on its purpose

· uses concepts of probability to solve problems

· explains strategy used to generate all possible combinations and the associated probability of outcomes


Mathematics:  Grade 7

Selected Descriptors of Student Performance by Performance Level
Student results on the grade 7 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· represents and compares integers, fractions, mixed numbers, decimals, and percents

· selects and uses appropriate operations to solve simple, one-step problems with rational numbers

· estimates with whole numbers, fractions, and decimals


	· demonstrates an understanding of scientific notation (positive powers of ten only), absolute value, and positive integer exponents

· performs computations with ratios and solves proportions

· selects and uses appropriate operations to solve multi-step problems with rational numbers

· estimates with integers and percents


	· solves problems using scientific notation, absolute value, and positive integer exponents
· applies the concepts of ratio, proportions, and percent to solve problems

· selects and uses appropriate operations  to solve multi-step problems with rational numbers in unfamiliar situations

· uses a combination of estimation procedures to check the reasonableness of multi-step problems 

	Patterns, Relations, and Algebra
	· determines the value of an algebraic expression by substituting variables with given values; solves linear equations requiring one step

· identifies numeric and/or geometric patterns
	· solves linear equations with one variable

· generates rules to describe numeric and geometric patterns
	· represents situations involving mathematical and real-world contexts using equations and solves problems graphically and algebraically

· analyzes and generalizes a variety of patterns


(Grade 7 Page 2)

	Geometry and Measurement
	· performs transformations on two-dimensional shapes

· computes perimeter, circumference, and area of geometric figures

· performs simple conversions within a system of measurement
	· identifies congruence and similarity relationships; performs reflections and translations in the coordinate plane

· demonstrates an understanding of the relationship of angles formed by two parallel lines cut by a transversal

· computes surface area and volume of cylinders

· performs simple conversions from one system to another
	· applies concepts of congruence, similarity, and geometric relationships to the solution of problems

· demonstrates an understanding of the relationships of angles in more complex diagrams and in problem solving situations

· applies computations of surface area and volume to the solution of problems

· performs conversions of square and/or cubic units

	Data Analysis, Statistics, and Probability
	· computes mean, median, and mode for a given data set

· organizes data and constructs simple data displays

· computes the probability of outcomes of simple experiments with one event
	· describes a data set using a measure of central tendency or spread

· displays and interprets data using circle graphs, Venn diagrams, and stem-and-leaf plots

· computes compound probabilities from given tree diagrams and organized lists
	· uses measures of central tendency and spread to analyze and compare sets of data

· constructs circle graphs using calculated angle measures

· computes compound probabilities for independent events


Mathematics:  Grade 8

Selected Descriptors of Student Performance by Performance Level

Student results on the grade 8 MCAS tests are reported according to four performance levels:  Warning, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Warning performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· computes with whole numbers, fractions, and decimals

· uses rounding strategies to estimate computations of whole numbers
	· computes ratios, proportions, and percents

· uses relationships operations to estimate computations
	· applies the concepts of ratio, proportions, and percent to solve problems

· uses a combination of estimation procedures to check the reasonableness of multi-step problems

	Patterns, Relations, and Algebra
	· determines the value of an algebraic expression by substituting variables with given values

· identifies numeric and/or geometric patterns
	· solves linear equations with one variable

· generates rules of general terms to describe numeric and geometric patterns
	· represents theoretical and practical situations using equations and solves the problems graphically and algebraically

	Geometry and Measurement
	· identifies, describes, compares, and classifies geometric figures

· computes perimeters, areas, and volumes of geometric figures


	· uses geometric formulas and characteristics of geometric figures to find unknown values (e.g., lengths, angles)

· applies the formulas for perimeter, area, and volume to solve problems
	· applies the Pythagorean relationship and the concept of “
[image: image8.wmf]p

” to solve problems

· uses indirect measurement to solve problems


(Grade 8 Page 2)

	Data Analysis, Statistics, and Probability
	· computes means

· determines possible combinations of event outcomes
	· explains why and how much a change in a score will change the mean of a set of scores

· determines theoretical probabilities in given situations
	· uses the mean, median, and mode to analyze and describe sets of data

· makes predictions and draws conclusions based on counting procedures and probability


Mathematics:  Grade 10

Selected Descriptors of Student Performance by Performance Level

Student results on the grade 10 MCAS tests are reported according to four performance levels:  Failing, Needs Improvement, Proficient, and Advanced.  The selected descriptors below illustrate the kinds of knowledge and skills students demonstrate on MCAS at each level.  Knowledge and skills are cumulative at each level.  No descriptors are provided for the Failing performance level because student work at this level, by definition, does not meet the criteria of the Needs Improvement level.

Mathematics Curriculum Framework Core Concept:  Students develop mathematical power through problem solving, communication, reasoning, and connections.

	
	Needs Improvement

On MCAS, a student at this level:
	Proficient

On MCAS, a student at this level:
	Advanced

On MCAS, a student at this level:

	Number Sense and Operations
	· distinguishes among whole numbers, integers, and rational numbers

· recognizes suitable representations for the display of specific data
	· explains the hierarchy of subsets of the real numbers (e.g., whole numbers, integers, rational numbers)

· interprets data represented in tree diagrams, Venn diagrams, and traceable paths
	· applies properties of real numbers (e.g., inverse, closure, identity)

· uses finite graphs to represent data and interprets those graphs

	Patterns, Relations, and Algebra
	· plots the data points corresponding to a linear relationship and interpolates or extrapolates information from the resulting line graph

· recognizes the pattern in a number sequence more complex than a simple repeated sum or product
	· determines the equation corresponding to the graph of a line

· determines the values of missing terms in a number sequence
	· applies an understanding of the slope and y-intercept of the graph of a linear relationship to its context

· determines the formula for the nth term in a sequence

	Geometry and Measurement
	· compares and contrasts the properties of various geometric figures

· identifies graphic examples of various transformations (e.g., translations, reflections, rotations) and describes those transformations
	· uses the properties of geometric shapes to solve problems

· determines coordinates of figures translated in the coordinate plane
	· uses logical processes to justify or prove conclusions about properties of geometric figures

· uses coordinates of vertices to determine the properties of figures
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	Data Analysis, Statistics, and Probability
	· analyzes data by preparing and comparing data displays

· determines simple probabilities 
	· analyzes data by comparing statistics of groups

· uses diagrams, organized lists, and geometric models to determine possible outcomes and probabilities
	· analyzes data to identify and select appropriate measures of central tendency

· computes probabilities by determining combinations and permutations mathematically
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