



OSPI Winter Conference

January 2004

Acknowledgements

Thank you to all of the people who have given considerable time and effort to this document. In particular, the following groups spent countless hours discussing, researching, and meeting in an attempt to get it right. This was not an easy task and certainly required great sacrifice and commitment. 


Drafting Team:

	Bob McIntosh
	former Mathematics Curriculum Specialist OSPI 

	Katy Absten
	Olympic ESD 114

	Debbie Blodgett
	Mt. Adams School District

	Rebecca Campeau
	Clover Park School District/St. Martin’s College

	Laura Carpino
	Zillah School District

	Kimberly Dennis
	Spokane School District

	Adrienne Donaldson
	Evergreen School District

	Darci Downs
	Highline School District

	Jeff Hanegan
	Cheney School District

	Trina Hendrickson
	North Thurston School District

	Patricia Herzig
	Bremerton School District

	Linda Krumins
	Seattle School District 

	Katherine Lum
	Camas School District

	Patricia Noble
	Mathematics Consultant

	Sue Seiber
	Issaquah School District

	Karen Strain
	White Salmon Valley School District

	Robin Washam
	Puget Sound ESD 121

	James (Stormy) Weathers
	Medical Lake School District

	Clayton Williams
	Peninsula School District



Consultants:

	Barbara Chamberlain
	OSPI consultant 

	Sandy Christy
	Yakima School District

	Karen Cockburn
	Spokane School District

	William Kring
	Evergreen School District

	Anita Lenges
	Seattle Public Schools

	Virginia Stimpson
	University of Washington

	John Dossey
	Former NCTM President

	Mary Lindquist
	Former NCTM President

	Steve DePaul
	Math Helping Corps OSPI

	Cathy Taylor
	Assessment Director OSPI

	Bev Neitzel
	Mathematics Assessment Manager OSPI

	Kathy Dornhecker
	Mathematics Assessment Specialist OSPI

	Robert Hodgman
	Mathematics Assessment Specialist OSPI

	Rick Jennings
	Mathematics Curriculum Specialist OSPI 

	Debbi Hardy
	Curriculum and Instruction Director OSPI


The Grade Level Expectations (GLEs) in Mathematics

Grade Level Expectations (GLEs) represent proficiency standards for students at each grade level. These expectations help define the Essential Academic Learning Requirements (EALRs). Each GLE contains: a statement of cognitive demand, the essential content or process to be learned and evidence of learning. The evidence of learning is a bulleted list of student demonstrations that provides the teacher with common illustrations of the learning. In the expectations there are a varied number of evidence bullets. Teachers are encouraged to seek additional demonstrations of student learning.

In the seventh grade example below, the single underline identifies the cognitive demand as understand and apply. The double underline identifies the essential content to be learned: the procedures for determining the probabilities of multiple trials. The number in the first column can be thought of as 3 separate numbers, separated by periods as in an outline. In this example, 1.4.2, the first number identifies the EALR (EALR1 - the concepts and procedures of mathematics). The second number identifies the component (1.5 – Statistics and Probability). The third number identifies the expectation number under the component (1.4.2- Understand and apply the procedures for determining the probabilities of multiple trials.). The identification of grade level is not included in the numbering system. In the example below, there are six evidence of learning statements, which follow in the bulleted list. Notice that the expectation is italicized. This signifies that this is an indicator that can be used to develop WASL items. If the evidence is italicized, it indicates that this is an indicator used to develop WASL items. For those Grade Level Expectations where WASL items have been developed, at the end of the bold GLE statement, there will be a W. The W means the expectation is WASL eligible.

	
	Grade 7

	1.4.2
	Understand and apply the procedures for determining the probabilities of multiple trials. W
 Calculate the probabilities of outcomes. [SP, RL]

 Calculate the probability of an event given the probability of its complement. [SP, RL]

 Identify or explain why certain outcomes are more (or less) likely to happen than others. [SP, RL, CU, MC]

 Determine, interpret, or express probabilities in the form of a fraction, decimal, or percent. [SP, RL, CU, MC]

 Predict the probability of outcomes of experiments and test the predictions. [SP, RL]

 Predict the probability of future events based on empirical data. [SP, RL]


The GLEs, however, are not intended to represent an entire mathematics curriculum for a given grade. There will be areas that will require earlier development so that proficiency at a given grade is possible. Further, once a concept or skill has been defined as an expectation, that concept or skill is expected to be reinforced in subsequent years. 

There can be no doubt that the mathematical processes (EALRs 2-5) are critical in the mathematical development of each child. In order to guarantee that students have experienced these processes, the GLEs from EALR 1 (commonly referred to as the content strands) include references to where the process standards might be included. Conversely, the GLEs for the mathematical processes in EALRs 2-5 include examples using the content strand GLEs from EALR 1. Either (content or process) used in isolation will not allow for the development of a mathematically proficient student. Many questions on the state-wide assessments (WASL) require a student to use the mathematical processes along with the content. It is the combination of these that give students mathematical power. Since both are what empower students, and since both are used in the assessment, teachers are expected to use instructional practices that provide opportunities for students to experience both on a regular basis.  

References and Notations within the Grade Level Expectations

In many instances, the EALR 1 Evidence of Learning statements contain a bracketed abbreviation at the end of the statement. This is to suggest where the process standards might be incorporated to allow students to learn and practice the processes of mathematics. (For example, 1.1.1 at grade 6 states: Represent and identify integers on a model (e.g., number line, fraction line, or decimal grid). [SR, CU] This suggests that this grade level expectation provides opportunity to incorporate both Solves Problems and Communicates Understanding. These abbreviations are:

	EALR
	Abbreviation
	Description

	2
	[SP]
	Solves problems

	3
	[RL]
	Reasons logically

	4
	[CU]
	Communicates Understanding

	5
	[MC]
	Makes Connections


Embedded in the GLEs of EALRs 2-5 are cross-references back to the GLEs of EALR 1. That is, if an Evidence of Learning statement from EALR 1 is included, it is referenced with the three-digit GLE number from EALR 1. In most cases, these statements are slightly revised to focus on the expectation for the specific process. In some cases, a particular example is carried through all the components of problem solving or reasoning. This is done to give teachers a sense of how they might use a type of problem to reinforce the processes. It is not meant to imply that these are the only ways that students would demonstrate the learning. They are provided as examples. 

	1.1 Understand and apply concepts and procedures from number sense.

	
	Grade 6
	Grade 7
	Grade 8

	Number and Numeration 

	1.1.1
	Understand the concept of integers as the set of natural numbers (1, 2, 3 …), their opposites (-1, -2, -3 …), and 0. W 

· Illustrate integer values using models and pictures (e.g., temperature, elevators, net worth/debt, riding a bus or subway). [CU]

· Represent and identify integers on a model (e.g., number line, fraction line, or decimal grid). [SP, RL, CU]

· Apply number theory concepts to rename a number quantity (e.g. Four, 4, 4.0, 8/2, 2x2, 6 – 2).

· Apply rules of divisibility to show if a quotient is an integer. [SP, RL]

· Explain the meaning of integers and give examples.
	Understand the concept of rational numbers (integers, decimals, fractions). W
· Demonstrate understanding of the concepts and symbolic representations of rational numbers including integers. 
· Create a model when given a symbolic representation of a rational number. [SP, RL, CU, MC]
· Write the rational number when given a model (e.g., number line, area model, situation, diagram, picture). [SP, RL, CU, MC]
· Identify and convert between equivalent forms of rational numbers (e.g., fractions to decimals, percents to fractions). [MC]
 Identify prime, square, or composite numbers. [CU]

 Explain the meaning of rational numbers and give examples.
	Understand the concept of rational numbers, including whole number powers and square roots of perfect squares. W
 Demonstrate understanding of the concepts and the symbolic representations of rational numbers including whole number powers and square roots of perfect squares.

 Explain the meaning of a whole number exponent. [CU]

 Read and use exponential notation to represent large numbers. [MC, SP, RL]

 Identify a square number and find its root.

 Identify different representations of rational numbers and select the best representation (e.g., percent for sales discount or sales tax, fraction for probability, and decimals for money, distance (4.35 kilometers), batting averages).

	1.1.2
	Understand the relative values of integers and non-negative rational numbers. W
 Compare different representations of non-negative rational numbers by implementing strategies (e.g., like denominators, changing to the same form). [SP, RL, CU, MC]

 Identify equivalence between non-negative integers, fractions, percents and decimals. [MC]

 Compare and order integer values and explain which is greater and why (e.g., place the integers on a number line). [CU] 

 Locate integers on a number line.
	Understand the relative values of rational numbers. W
 Compare and order rational numbers using physical models or implementing strategies (e.g., like denominators, changing to the same form). [SP, RL, CU, MC]

 Locate symbolic representations of rational numbers including fractions, decimals, and percents on a physical model (e.g., a number line, fraction line, decimal grid, and circle graph. [MC]

 Explain the value of a given digit in a rational number (e.g., 2.3 is 2 ones and three tenths). [CU]
	Understand the relative values of rational numbers, including whole number powers and square roots of perfect squares. W
 Compare and order rational numbers using models or implementing strategies. [SP, RL]

 Order different representations of rational numbers. [SP, RL]

 Locate symbolic representations of rational numbers on a number line including whole number powers and square roots of square numbers. [SP, RL]


	1.1 Understand and apply concepts and procedures from number sense.

	
	Grade 6
	Grade 7
	Grade 8

	Number and Numeration 

	1.1.3
	Apply properties of addition and multiplication to non-negative rational numbers and understand the additive inverse property with integers. W
· Illustrate the additive inverse property using physical models and pictures (e.g., number line). [CU]
· Explain the additive inverse property and why it works. [CU]

· Identify the opposite of a given integer.

· Use the additive inverse property to solve problems. [SP, RL]


	Apply properties of addition and multiplication, including inverse properties, to the rational number system. W
· Use the inverse relationships of multiplication and division to simplify computations and solve problems. [SP, RL]

· Identify errors and explain correct procedures in the application of order of operations. [SP, RL, CU]

· Use the inverse properties of addition and multiplication to simplify computations with integers, fractions, and decimals. [SP, RL]

· Identify the inverse elements when using the additive inverse and the multiplicative inverse properties (e.g., 8 + -8 = 0; 2 x ½ = 1.)

· Explain the additive and multiplicative inverse properties.
	Apply properties of addition, multiplication, and the distributive property to the rational number system. W
· Illustrate and explain the distributive property of multiplication over addition (e.g., using an area model or picture). [CU, MC]

· Use the distributive property to simplify expressions, including those using integers. [SP, RL]

· Use the distributive property to factor expressions (e.g. 3▪9+3=3▪(9+1)). [SP, RL]

	1.1.4
	Understand the concepts of ratio and percent. W
 Write ratios in part/part and part/whole relationships using objects, pictures, and symbols (e.g., using /, :, or to as representations for ratios). [CU]
 Represent equivalent ratios or given percentages using objects, pictures, and symbols. [CU, MC]
 Identify percent as 100 equal size parts of a set (e.g., 1% of 200 items is 2 items). [SP, RL]

 Explain ratio and percents and give examples of each.


	Understand the concept of direct proportion. W
· Express proportional relationships using objects, pictures, and symbols. [CU, MC]

· Explain the meaning of a proportion. [CU]

· Represent a new relationship from a given ratio (e.g., part/part to part/whole; given a ratio of girls to boys, find the ratio of girls to class). [MC]
· Represent percentages less than 1% or greater than 100% using objects, pictures, and symbols. [CU, MC]

· Complete or write a proportion for a given situation. [CU, MC]


	Apply ratio, percent, and direct proportion in situations. W
· Solve problems involving ratio and proportion (e.g., similar figures, scale drawings, rates, find unit pricing, increase or decrease a recipe, find the portions for a group converting between different units of measure, or finding medicinal dosages). [SP, RL, CU, MC]
· Solve problems involving percentages (e.g., percent increase/decrease, tax, commission, discount). [SP, RL, CU, MC]
· Explain advantages and disadvantages of different representations in a given situation (e.g., using 1/3 versus 33 1/3 %). [CU]


	1.1 Understand and apply concepts and procedures from number sense.

	
	Grade 6
	Grade 7
	Grade 8

	Computation 

	1.1.5
	Understand the meaning of addition and subtraction on integers and the multiplication and division on non-negative rational numbers. W
 Explain the meaning of addition and subtraction of integers using real world models (e.g., reducing debt, temperature increase or decrease, yards gained and lost, movement of a hot-air balloon). [CU]

 Explain the meaning of multiplying and dividing non-negative fractions and decimals using visual and physical models (e.g., sharing a restaurant bill, cutting a board into equal-sized pieces, drawing a picture of an equation or situation). [CU]
	Understand the meaning of multiplication and division on integers. W
 Explain the meaning of multiplication and division of integers using visual and physical models. [CU]

· Create a problem situation involving multiplication or division of integers. [SP, RL, CU, MC]
· Demonstrate understanding of solutions received when non-negative rational numbers are divided by fractions. [SP, RL]
	Understand the meaning of operations on rational numbers (including square roots of perfect squares and whole number powers). W
· Compare and contrast operations on rational numbers using pictures and symbols. [CU]

· Create a problem situation to match a given rational number equation. [SP, RL, CU, MC]
· Identify a rational number equation to match a given situation. [CU, MC]
 Explain the meaning of negative and zero exponents. [CU]



	1.1.6
	Apply computational procedures with fluency for addition and subtraction on non-negative rational numbers. W
· Find the sums or differences of non-negative fractions or decimals.

· Write and solve real-world problem situations to find sums or differences of decimals or fractions. [SP, RL, CU, MC]

· Use the least common multiple and the greatest common factor of whole numbers to solve problems with fractions (e.g., to find a common denominator to add two fractions or to find the simplified form for a fraction).
	Apply computational procedures with fluency for addition and subtraction on integers, multiplication and division on non-negative rational numbers. W
· Find the sum, difference, product, or quotient using non-negative decimals and fractions with unlike denominators.

· Find the sums and differences using integers.

· Apply percentages in a variety of situations (e.g. taxes, discounts, interest). [SP, RL, MC]

· Use addition, subtraction, multiplication, and division to solve real-world problems involving non-negative rational numbers and integers.  [SP, RL, CU, MC]
	Apply computational procedures on rational numbers (including whole number powers and square roots of perfect squares). W
· Compute with rational numbers using order of operations.
· Compute fluently with rational numbers in all forms except exponential.

· Write and solve problems that involve computation with rational numbers. [SP, RL, CU, MC]




	1.1 Understand and apply concepts and procedures from number sense.

	
	Grade 6
	Grade 7
	Grade 8

	Computation 

	1.1.7
	Understand and apply strategies and tools as appropriate to tasks involving addition and subtraction on non-negative rational numbers.

 Select and justify appropriate strategies and tools from among mental computation, estimation, calculators, and paper and pencil to compute in a problem situation. [SP, RL]

 Describe strategies for mentally solving problems involving fractions and decimals. [CU]
	Understand and apply strategies and tools as appropriate to tasks involving the four basic operations on integers and non-negative rational numbers.

 Select and justify appropriate strategies and tools from among mental computation, estimation, calculators, and paper and pencil to compute in a problem situation. [SP, RL]

 Convert between fractions, decimals, whole numbers, and percents mentally, on paper, or with a calculator. [MC]
	Understand and apply strategies and tools as appropriate to tasks involving computation on rational numbers.

· Select and justify appropriate strategies and tools from among mental computation, estimation, calculators, and paper and pencil to compute in a problem situation. [SP, RL]
· Describe strategies for mentally solving problems involving integers and exponents. [CU]

	Estimation 

	1.1.8
	Apply estimation strategies to determine the reasonableness of answers in situations involving addition and subtraction on non-negative rational numbers. W
· Identify when an approximation is appropriate
· Use estimation to determine the reasonableness of answers
· Apply estimation strategies prior to computation of whole numbers, decimals, and fractions to determine reasonableness of answers. [SP, RL]

· Use estimation to predict or to verify the reasonableness of calculated results.

· Identify appropriate estimated answers for a given situation.

· Articulate various strategies used during estimation involving fractions and decimals. [CU]
	Apply estimation strategies to determine the reasonableness of answers in situations involving the four basic operations on integers and non-negative rational numbers. W
 Identify when an approximation is appropriate in situations 
 Use estimation to determine the reasonableness of answers.

 Apply estimation strategies prior to computing addition and subtraction of integers and operations on non-negative rational numbers to determine reasonableness of answers. [SP, RL]

 Justify why estimation would be used rather than an exact computation. [CU]

· Describe a situation where estimation is sufficient in real life contexts. [CU, MC]

· Use estimation to predict or to verify the reasonableness of calculated results.
	Apply estimation strategies to determine the reasonableness of answers in situations involving computation on rational numbers, including whole number powers and square roots of perfect squares. W
 Identify when an approximation is appropriate
 Use estimation to determine the reasonableness of answers in situations.
 Explain situations involving real numbers where estimates are sufficient and others for which exact value is required. [CU]

 Justify why an estimate would be used rather than an exact answer in a given situation. [CU]

· Articulate various strategies used during estimation involving integers. [CU]

· Use estimation to predict or to verify the reasonableness of calculated results


	1.2 Understand and apply concepts and procedures from measurement.

	
	Grade 6
	Grade 7 
	Grade 8

	Attributes, Units and Systems

	1.2.1
	Understand the concepts of volume and extend the concept of area to surface area of rectangular prisms. W
· Compare the relative capacity of two containers (e.g., paper cylinders formed horizontally and vertically and filled with popcorn). [SP, RL, CU, MC]

· Represent the volume for given rectangular prisms using pictures or models. [CU]

· Compare the surface area of two different rectangular prisms.

· Describe and provide examples for surface area measurement (e.g. gift wrapping, painting a room, amount of material needed to build a box).
	Understand how a change in a linear dimension affects other linear measurements, (perimeter, circumference) and area measurements. W 

· Figures used are rectangles, triangles, and circles.
· Describe the relationships among linear dimensions (e.g. radius of a circle, length of a side or base) and area of the figure (e.g., change the radius or length of a side, and check the change in area – describe that change). [CU]

· Explain and give examples of changing one, two, or 3 dimensions in a rectangular prism and how it affects the surface area and volume.



	Understand how a change in a linear dimension affects volume and surface area of rectangular prisms and right cylinders. W
 Figures used are rectangular prisms and right cylinders.
 Compare the impact that a change in one dimension has on volume and surface area in right cylinders and rectangular prisms. [SP, RL]

 Describe the relationships among linear dimensions, volume, and surface area (e.g., changing the length of a side affects the surface area and volume). [CU]

	1.2.2
	Understand the differences between square and cubic units. W
 Identify cubic units to measure volume (e.g., linking cubes, cubic centimeter).

 Identify and read incremental units for capacity (e.g., milliliters, cups, ounces).

 Use the appropriate units when describing a situation (e.g., 5 square meters of carpet, 5 cubic meters of water).

 Describe and compare the use of area and volume (e.g. covering and filling). [CU]

 Explain why volume measurement is labeled as cubed. [CU], [MC]
 Explain and give examples of how the area and surface area are related (e.g., surface area is the sums of the areas of all the sides of a rectangular prism).
	
	Understand derived units of measurement. W
 Explain the concept of a rate. [CU]

 Explain how division of measurements produces a derived unit of measurement (e.g., miles traveled divided by hours traveled yields the derived unit [miles per hour]). [CU]

 Find a rate of change in a real world situation. [SP, RL, MC]

· Use dimensional analysis to find equivalent rates (e.g., mph to ft/sec).




	1.2 Understand and apply concepts and procedures from measurement.

	
	Grade 6
	Grade 7
	Grade 8

	Attributes, Units and Systems

	1.2.3
	
	Understand how the unit of measure selection affects the precision of measurement.  W
 Select the appropriate measurement tool to match the precision needed (e.g., if needing a very precise measurement, a tool is needed that uses units that will give that precision).
	Understand why different situations require different levels of precision. W
 Explain the relationships among units within both the customary and metric system (kilograms to grams, feet to inches) 

 Justify the use of a unit of measure (e.g., meters or kilometers, inches or feet). [CU]



	Procedures and Estimation

	1.2.4
	Understand and apply systematic procedures to measure volume and capacity for solid shapes. W
 Compare the appropriateness of standard to nonstandard units in measuring volume or capacity. [CU]

 Choose the appropriate standard unit for measuring volume or capacity (e.g., cubic inches vs. cubic feet, cups vs. gallons). [SP, RL]

 Use a variety of methods to explain procedures for finding volume. [SP, RL, CU]

 Use volume and capacity to describe and compare figures (e.g., fill containers with cubes to find which has a greater volume) [SP, RL, CU]

 Measure volume of rectangular prisms and label appropriately. [SP, RL, CU]

 Measure the capacity of containers using appropriate tools and label (e.g., graduated cylinders, measuring cups, tablespoons). [SP, RL, CU]
	
	


	1.2 Understand and apply concepts and procedures from measurement.

	
	Grade 6
	Grade 7
	Grade 8

	Procedures and Estimation

	1.2.5
	
	Apply formulas to find measurements of circles, triangles and rectangular prisms.  W
· Apply formulas to determine missing measurements for circles, rectangular prisms and triangles.

· Explain how to use a formula for finding the area and circumference of a circle. [CU]

· Find and compare rectangular prisms that have a given volume (e.g., if two rectangular prisms have the same volume, and one has twice the height of the other, determine how the areas of their bases compare). [SP, RL]

· Justify the standard formula for finding the area of a right triangle (e.g., 1/2 of a rectangle). [CU], [MC]

· Explain why linear units are used to find the circumference of a circle. [CU]

· Use given dimensions to determine surface area and volume.
	Understand and apply formulas, including the Pythagorean Theorem, to right prisms, right cylinders, and triangles. W
 Apply formulas, including the Pythagorean Theorem, to determine missing measurements for right prisms and right cylinders and triangles.
 Explain how to use a formula for finding the surface area and volume of a solid. [CU]

 Find missing sides or area of right triangles (e.g., use the Pythagorean Theorem to find any of the missing values]

 Calculate measures of objects for which no direct information is given (e.g., similar figures, ratio, proportion, scale). [SP, RL, MC]

 Compare material costs of various right cylinder and right prism containers with a given volume. [SP, RL, MC]

	1.2.6
	Understand and apply strategies to obtain reasonable estimates of volume and capacity. W
 Identify situations in which estimated measures are sufficient; estimate volume or capacity 

 Identify situations when approximate measurements are sufficient.

 Use estimation to justify reasonableness of a volume of a rectangular prism. [CU]

 Estimate a measurement of volume or capacity using standard or nonstandard units (e.g., estimate the capacity of a bowl in cups and handfuls). [SP, RL]

 Apply a process that can be used to find a reasonable estimate of volume and capacity (e.g., fill a container with rice or popcorn). [SP, RL, CU]
	Understand and apply strategies to obtain reasonable estimates of: circle measurements; triangles; and surface area for a rectangular solid or area of a parallelogram. W
 Identify situations in which estimated measures are sufficient; estimate circle and triangle measurements.
 Justify the reasonableness of an estimate. [SP, RL]

 Apply common approximations of pi (3.14; 22/7) to calculate the approximate circumference and the area of circles. [SP, RL, CU]

· Apply a process that can be used to find a reasonable estimate of circle measurements (e.g., wrap a string around it). [SP, RL, CU]
	Apply strategies to obtain reasonable estimates of: volume and surface area measurements for right cylinders; right prisms; and of the lengths of sides of right triangles W
 Identify situations in which estimated measures are sufficient; estimate volume and surface area for right cylinders, right prisms, and the lengths of sides of right triangles.
 Approximate distance or height in a problem situation using similar triangles or Pythagorean relationships (e.g., height of a flagpole using proportional reasoning, distance across a lake using Pythagorean relationship). [MC,CU,SP, RL]


	1.3 Understand and apply concepts and procedures from geometric sense.

	
	Grade 6
	Grade 7
	Grade 8

	Properties and Relationships

	1.3.1
	Understand the characteristics of 3-dimensional figures and the relationships among 2-dimensional and 3-dimensional figures. W
· Name and sort 2-dimensional and 3-dimensional shapes and objects according to their attributes (faces, edges, vertices, base, parallel faces). [SP, RL, CU]

· Combine polygons to create given 2-dimensional figures and represent them on grid paper (e.g., use all pieces of tangrams to create a square). [SP, RL, CU]

· Create 3-dimensional shapes from 2-dimensional figures (e.g., cylinder from two circles and a rectangle) and explain the relationship. [MC]

 Create a 3-dimensional shape given its net and draw the net of a given 3-dimensional shape. [CU, MC]
	Understand concept of similarity. W
 Identify corresponding sides and angles of two similar figures

 Determine and justify if two figures are similar using the definition of similarity. [CU]

 Differentiate between similar and congruent figures, either geometric figures or real-world objects, and justify the conclusion. [SP, RL, MC, CU]

 Use and analyze properties of 2-dimensional figures to compare and contrast similar 2-dimensional figures and shapes. [SP, RL, CU, MC]

 Compare properties of similar 2-dimensional figures.
	Apply understanding of characteristics and relationships among 1-dimensional, 2-dimensional, and 3-dimensionals shapes to solve problems. W
 Identify and label rays, lines, end points, line segments, vertices, and angles. [CU]

 Complete a picture or design given the line of symmetry.

 Find the missing measure of an angle using the properties of parallel lines, perpendicular lines, vertical and corresponding angles. 

 Match or draw 3-dimensional objects from different perspectives using the same properties and relationships (e.g., match to the correct net, draw the top view). [SP, RL]

 Draw, and label with names and symbols, nets of prisms and cylinders. [SP, RL]

	1.3.2
	Understand characteristics of 3-dimensional shapes and the relationships among 2-dimensional and 3-dimensional shapes. W
 Use the characteristics of 3-dimensional figures and the relationships among 2-dimensional and 3-dimensinal figures to describe and compare objects.

 Identify geometric figures and concepts in nature and art (e.g., triangle in architecture, rhombus in beadwork). [MC]

 Given two solids, explain how they are alike and different in terms of their attributes (e.g., using a Venn diagram). [CU, MC]
	Understand the characteristics of polygons and circles. W
 Identify, describe, compare, and sort figures. 

 Given all but one of the angles of a polygon, find the missing angle. [SP, RL]

 Draw polygons and circles with specified properties (e.g., circumference of 18 cm. a quadrilateral having equal sides but no right angles, a triangle with no equal sides). [CU]

 Use the properties of polygons and circles to solve real world problems (e.g., find the amount of fencing needed for a pasture). [SP, RL, MC]

 Draw and label, with names and symbols, triangles and 2-dimensional figures based on angle classifications.
	Apply understanding of similarity to polygons, circles and solids.  W
 Draw, describe and compare 2-dimensional figures. 
 Given two similar figures find the length of a missing side, or the measure of a missing angle of one of the figures. [SP, RL]

 Create symmetrical, congruent, or similar figures using a variety of tools (e.g., ruler, pattern blocks, geoboards). [SP, RL]

 Given a shape draw a similar shape. [SP, RL]

 Use properties of circles, cylinders, and figures with rotational symmetry to compare figures. [SP, RL]


	1.3 Understand and apply concepts and procedures from geometric sense.

	
	Grade 6
	Grade 7
	Grade 8

	Locations and Transformations

	1.3.3
	Understand the relative location of integers on a number line. W
· Show the order of a given set of integers on a number line with both positive and negative numbers. [CU]

 Given directions for movement on a number line, including positive and negative numbers (vertical and horizontal), identify the point of final destination (e.g., temperature variation at different times of the day, bank accounts, gain and loss of weight). [MC]

 Determine the distance between any two integers on a number line. [SP, RL]

 Describe relative location of points and objects on a number line with both positive and negative numbers. [CU]
	Understand the location of points on a coordinate grid in any of the four quadrants. W
 Given three points, identify the coordinates of the fourth point to make a rectangle. [SP, RL]

 Plot and label ordered pairs in any of the four quadrants. [CU]

 Identify the coordinates of a given point in any of the four quadrants. [CU]

 Identify objects or the location of objects on a coordinate grid using coordinates or labels. [CU]

 Describe locations of points on coordinate grids in any of the four quadrants. [CU]
	Understand and apply procedures to find distance between points in two-dimensional representations. W
 Given the coordinates of the vertices of a regular polygon, locate a missing vertex. [SP, RL]

 Apply the Pythagorean Theorem to find the length of a side of a right triangle or distance between two points.

 Explain a method for finding the missing side of a triangle in a real world setting (e.g., the height of a totem pole). [SP, RL, MC]

 Describe the relationship of any two or more points on a coordinate grid. [CU]

 Find the distance between two points on a coordinate grid, including lines that are non-parallel with either axis (oblique). [SP, RL]

	1.3.4
	Apply understanding of rotations (turns) to 2-dimensional figures.  W
 Apply rotations (turns) of 90 or 180 to a simple 2-dimensional figure about the center of the figure.

 Create a design using (90, 180, 270, 360) rotations (turns) of a shape around the center of a shape. [SP, RL, MC]

 Show how a shape has been rotated by 90 degrees or 180 degrees around the center of a shape. [CU]
	Understand and apply combinations of translations (slides) and reflections (flips) to 2-dimensional figures. W
 Use transformations to create congruent figures and shapes in multiple orientations. [SP, RL]

 Given a shape on a coordinate grid, find the coordinate pairs for a translation or a reflection across an axis. [CU]

 Match a shape with its image following one or two transformations (sliding or flipping). [SP, RL]

 Identify and explain whether a shape has been translated (slid) or reflected (flipped) with or without a grid. [CU]

 Use combinations of translations and reflections to draw congruent figures. [SP, RL]
	Understand and apply transformations to shapes. W
 Use transformations (rotations, reflections, and translations) to draw or locate congruent 2-dimensional figures.
 Use transformations to draw congruent 2-dimensional figures. [SP, RL]

 Find the image of a given shape after a combination of transformations. [SP, RL]

 Tessellate a plane by using transformations. [SP, RL, MC]

 Identify and explain how a shape has been translated (slid) reflected (flipped), or rotated (turned) with or without a grid. [CU]


	1.4 Understand and apply concepts and procedures from probability and statistics.

	
	Grade 6
	Grade 7
	Grade 8

	Probability

	1.4.1
	Understand probability as a ratio between and including 0 and 1. W
 Determine if a real-life event has a zero probability, 50% probability, or 100% probability of occurring. [CU, MC]

 Express probabilities as fractions or decimals between 0 and 1, and percents between 0 and 100. [CU]


	Understand the concepts of complementary and mutually exclusive events. W
 Determine and explain when events are mutually exclusive (e.g., your grade on a test is an A, B, or C). [SP, RL, MC]

 Determine and explain when events are complementary (e.g., a person awake or asleep, you pass or fail a test, coin throw – heads or tails). [SP, RL, MC]

 Identify events that are complementary or mutually exclusive or neither (spinning a 4 or a 5, but with the possibility of spinning 1, 2, 3, or 6) and explain. [CU, MC]
	Understand the concept of compound events. W
 Determine and explain when events are compound. [CU]

 Explain the difference between compound events involving ‘and’ and ‘or’ (e.g., rolling a six and rolling an odd number vs. rolling a six or rolling an odd number). [CU]

	1.4.2
	Understand various ways to determine outcomes of experiments or situations. W
 Determine and use the probabilities of the outcome of a single trial  

 Represent and interpret all possible outcomes of experiments (e.g., an organized list, a table, a tree diagram, or a sample space). [SP, RL, CU]

 Calculate probability for an event (e.g., pulling colored balls from a bag, drawing a card, rolling a 6 on a number cube, spinning a spinner, etc.). [SP, RL]

 Determine all possible outcomes of an experiment or event (e.g., all different choices a person has to wear one top and one skirt from 3 different tops and two different skirts).


	Understand and apply the procedures for determining the probabilities of multiple trials. W
 Calculate the probabilities of outcomes. [SP, RL]

 Calculate the probability of an event given the probability of its complement. [SP, RL]

 Identify or explain why certain outcomes are more (or less) likely to happen than others. [SP, RL, CU, MC]

 Determine, interpret, or express probabilities in the form of a fraction, decimal, or percent. [SP, RL, CU, MC]

 Predict the probability of outcomes of experiments and test the predictions. [SP, RL]

 Predict the probability of future events based on empirical data. [SP, RL]
	Understand and apply the procedures for comparing theoretical probability and empirical results for independent or compound events. W
 Calculate the probability of two independent events occurring simultaneously using various methods (e.g., organized list, tree diagram, counting procedures, and area model). [SP, RL]

 Explain the relationship between theoretical and empirical probability of compound events. [CU]

 Predict the probability of outcomes of experiments and compare the predictions to empirical results. [SP, RL]

· Design or create a situation that would produce a given probability (e.g., how many of each colored marble would it take to have a given probability of selecting one particular color?)[SP, RL]


	1.4 Understand and apply concepts and procedures from probability and statistics.

	
	Grade 6
	Grade 7
	Grade 8

	Statistics

	1.4.3
	Understand how data collection methods may affect the data collected. W
· Evaluate how a question or data collection method may affect the data 
· Compare data collection methods for a given situation to determine fairness of the method (e.g., compare a phone survey, a web survey, and a personal interview survey). [MC]
· Analyze a data collection method to consider limitations that could affect interpretations (e.g., to examine battery life, compare how long batteries last in a flashlight vs. a portable CD player). [SP, RL, MC]
· Identify different ways of selecting a sample (e.g., convenience sampling, response to a survey, random sampling) and explain which method makes a sample more representative for a population. [SP, RL, MC]
	Understand and apply data collection processes to display or answer questions.  W
· Formulate a question and collect data from a population, describing how the questions, collection method, and sample population affect the results.

· Present collected data to support an opinion to inform or persuade an identified audience. [CU, MC


	Understand how different samples of a population may affect the data. W
 Identify sources of sampling bias, given a situation (e.g., interviewing only girls, only a certain age group, or too few people). [MC, CU, SP, RL]

 Describe a procedure for selecting an unbiased sample. [CU, MC]

 Compare the results of a survey given two different sample groups. [CU]



	1.4.4
	Apply measures of central tendency to interpret a set of data. W
 Determine when it is appropriate to use mean, median, or mode and why a specific measure provides the most useful information in a given context. [SP, RL]

 Use mean, median, and mode to explain familiar situations (e.g., the heights of students in the class, the hair color of students in the class). [CU, MC]

 Given a mean for a data set with a missing element, find the missing number. [SP, RL]

 Find the range of a set of data.
	Understand how variations in data may affect the choice of data analysis techniques used. W
· Determine and use range and measures of central tendency to describe a set of data.
· Describe the effects of extreme values on means in a population. [CU, MC]
· Explain the use of median or mean as a measure of central tendency in a given situation (e.g., when an extreme value skews the mean). [SP, RL, CU, MC]
 Describe how additional data added to data sets may affect the result of measures of central tendency. [SP, RL, CU]

· 
	Understand how variations in data may affect the measures of central tendency.  W
· Identify clusters and outliers and determine how clusters or outliers may affect measures of central tendency.

· Alter a set of data so that the median is a more reasonable measure than the mean.



	1.4 Understand and apply concepts and procedures from probability and statistics.

	
	Grade 6
	Grade 7
	Grade 8

	Statistics

	1.4.5
	Understand how to organize, display and interpret data in text from single line graphs and scatter plots. W
 Interpret data presented in bar graphs, line graphs, and tables.
 Justify a choice of a given graph type for a given situation. [CU, MC]

· Read and interpret data from single line graphs and scatter plots and determine when the use of these graphs is appropriate. [SP, RL, CU]
· Use an appropriate representation to display data (e.g., table, graphs) given a particular situation and audience.
	Understand and apply various data display techniques, including box-and-whisker plots. W
 Read and interpret various data display; determine the appropriate representation for given data.
 Construct bar graphs, circle graphs, line graphs, box-and-whisker, and scatter plots from collected data. [CU, MC]

 Use scatter plots to describe trends and interpret relationships. [SP, RL]

 Read and interpret data from box-and-whisker plots and determine when using these graphs is appropriate. [SP, RL, CU]

 Read a box-and-whisker graph to develop a conclusion about a sample population or describe population characteristics from the graph. [CU]

 Compare different graphical representations of the same data.
	Understand and apply data techniques to interpret bivariate data. W
 Interpret graphic and tabular representations of bivariate data

 Use a line of best fit to predict a future value of a variable. [SP, RL]

 Use a line of best fit to interpolate between existing data values. [SP, RL]]

 Draw trend lines with or without technology and make predictions about real-world situations. [CU, MC, SP, RL]

 Examine data in a two column table to interpolate or extrapolate additional values.

	1.4.6
	Understand how data can be used to support a point of view. W
· Analyze the distribution of data (e.g., given unlabeled graphs and data sets, match the appropriate data to a graph). [SP, RL]

· Make inferences based on a set of data. [SP, RL]

· Judge the appropriateness of inferences made from a set of data and support the judgment. [CU, MC]

· Identify claims based on statistical data and evaluate the validity of the claims. [CU, SP, RL]


	Analyze and evaluate the use of data and data displays for univariate data. W
· Explain how different representations of the same set of data can support different points of view.
· Make and justify an inference drawn from a sample. [CU, MC]
· Evaluate and explain conclusions drawn from data (e.g., from newspapers, web sites, opinion polls). [MC, SP, RL]

· Determine the accuracy and completeness of the data in a table or graph. [SP, RL]

· Explain how different representations of the same set of data can support different points of view. [SP, RL, CU]
	Analyze and evaluate the use of data and data displays for bivariate data. W
 Explain how statistics and graphic displays can be used to support different points of view.

 Use observations about differences between two or more samples to make conjectures about the populations from which the samples were taken (e.g., age groups, regions of the U.S., genders, racial/ethnic distribution). [SP, RL, MC, CU]

 Evaluate conclusions drawn from a set of data and support with evidence (e.g., from newspapers, web sites, opinion polls). [MC, SP, RL]

 Determine whether a prediction is reasonable based on a trend line and explain the rationale.


	1.5 Understand and apply concepts and procedures from algebraic sense.

	
	Grade 6
	Grade 7
	Grade 8

	Patterns, functions and other relations

	1.5.1
	Apply rules for number patterns based on two arithmetic operations. W
 Recognize or extend patterns and sequences using different operations that alternate between terms 

 Create, explain, or extend number patterns involving two related sets of numbers and two operations, including addition, subtraction, multiplication, or division. [CU]

 Use rules for generating number patterns (e.g., Fibonacci sequence, bouncing ball) to model real-life situations. [MC]

 Predict a future element in a numerical relation (e.g., find the fifteenth term of a sequence). [SP, RL]

 Identify or extend patterns and sequences using different operations that alternate between terms
	Apply understanding of linear relationships to patterns, sequences, and situations W
 Recognize, extend, or represent linear patterns and sequences using tables 

 Identify patterns that are linear functions and provide missing terms. [SP, RL]

 Describe the relationship between the terms in a sequence and their positions in the sequence. [CU]

 Identify, extend, or represent patterns and sequences using tables. [SP, RL, MC]
	Apply understanding of linear and non-linear relationships to patterns, sequences, and situations W
 Extend, represent, or create linear and nonlinear patterns and sequences using tables and graphs 

 Explain the difference between linear and non-linear relationships. [CU]

 Predict an outcome given a linear relationship (e.g., from a graph of profit projections, predict the profit.) [SP, RL]

 Use words or algebraic symbols to describe a rule for a linear relationship between two sets of numbers (e.g., given a table, describe a rule). [CU]

· Develop recursive equations that describe linear relations in terms of current and previous values (e.g., start = 7; Current = Previous + 5 would give a set of values (1,7),(2,12), (3,17) …)

	1.5.2
	Apply understanding of patterns involving two arithmetic operations to develop a rule. W
 Describe the rule for a pattern with combinations of two arithmetic operations in the rule 

 Identify patterns involving combinations of operations in the rule, including exponents (e.g., 2, 5, 11, 23). [SP, RL]

 Describe the rule for a pattern with combinations of two arithmetic operations in the rule. [CU]

 Represent a real world situation with a rule involving a single operation (e.g., presidential elections occur every 4 years, when will the next 3 elections occur after a given year?) [SP, RL, CU]
	Apply understanding of linear patterns in a table, graph, or situation to develop a rule. W
 Describe the rule and/or construct a table to represent a pattern with combinations of two arithmetic operations in the rule.
 Write an expression or equation with a single variable representing a situation or real-world problem. [CU]

 Describe a pattern or relationship from a graph or table. [CU]

 Write a story about a situation that represents a given linear equation, expression, or graph. [SP, RL, MC]

 Describe the rule or construct a table to represent a pattern with combinations of two arithmetic operations in the rule. [SP, RL, CU]
	Analyze a pattern, table, graph, or situation to develop a rule. W
 Develop a table or graph from an iterative definition (e.g., the number of cells doubles every hour starting with one cell at noon). [MC]

 Identify an expression or equation with two variables that represents a given linear situation. [MC]

 Write an expression, equation, or inequality with a single variable representing a situation or real-world problem. [SP, RL, MC]

 Explain the nature of changes in quantities in linear relationships using graphs. [MC]




	1.5 Understand and apply concepts and procedures from algebraic sense.

	
	Grade 6
	Grade 7
	Grade 8

	Symbols and representations

	1.5.3
	 Apply understanding of  equalities and inequalities to interpret and represent relationships between quantities. W
 Express relationships between quantities using =, ≠, <, >, ≤, and ≥.
 Match a given situation to the correct inequality or equality.

· decimals, percents, and integers. [CU]
· Express relationships between non-negative rational numbers using symbols.
· Write an inequality with a single variable to match a particular situation. [SP, RL]
	Understand relationships between quantities using squares and square roots. W
 Represent relationships between quantities using exponents (squares) and radicals (roots).
 Simplify square roots of square numbers (e.g. the square root of 9 is 3). [SP, RL]

 Demonstrate understanding of square roots with physical models and examples. [CU]

 Use exponents (squares) and radicals (square roots) to represent relationships
	Understand relationships between quantities including whole number exponents, square roots, and absolute value W
· Represent relationships between quantities using exponents (squares) and radicals (roots).
· Explain the placement of numbers including square roots and exponents on a number line. [CU]

· Model or describe a real-life situation, using absolute value. [CU, MC].

· Use =, ≠, <, >, ≤, or ≥ to express relationships between integers and between rational numbers including percents, square roots, absolute value and exponents. [CU]

	1.5.4
	Apply understanding of tables, graphs, expressions or equations to represent situations involving two arithmetic operations. W
· Translate a situation involving multiple arithmetic operations into algebraic form using equations, tables, and graphs. [SP, RL, CU, MC]

· Identify or describe a situation which may be modeled by a graph. [CU, SP, RL]

· Identify or describe a situation involving two arithmetic operations that matches a given graph. [CU, MC]

· Represent an equation or expression using a variable in place of an unknown number.

· Represent and evaluate algebraic expressions involving a single variable.
	Apply understanding of equations, tables, and graphs to represent situations involving linear relationships. W 

· Demonstrate comprehension of (read) or represent linear relationships, through expressions, equations, tables and graphs of situations involving integers and non-negative rational  numbers 

· Graph data to demonstrate relationships in familiar concepts (e.g., conversions, perimeter, area, volume, and scaling.) [CU]

· Develop a situation that corresponds to a given equation or expression. [SP, RL]

· Given a description of or an equation for a situation involving a linear relationship, create a table or graph. [CU, MC]

· Describe a situation involving a linear or non-linear relationship that matches a given graph (e.g., time-distance, time-height). [CU, MC] 
	Apply understanding of concepts of algebra to represent situations involving single-variable inequalities. W
· Demonstrate comprehension of (read) or represent variable quantities, through expressions, linear equations, inequalities, tables and graphs of situations involving rational numbers.
· Identify and use variables to read and write inequalities involving rational numbers.

· Given a description or a situation involving an inequality, model the relationship with a graph or table. [CU, MC]

· Describe a situation involving an inequality that matches a given graph. [CU, MC]
· Given a description of or an equation for a situation involving a linear, or non-linear,  relationship create a table or graph. [CU, MC]


	1.5 Understand and apply concepts and procedures from algebraic sense.

	
	Grade 6
	Grade 7
	Grade 8

	Evaluating and solving

	1.5.5
	Understand and apply procedures to evaluate expressions and formulas. W
 Evaluate simple expressions and formulas using pictures and/or symbols 

 Represent and evaluate algebraic expressions involving a single variable. [SP, RL, CU]

 Represent an equation or expression using a variable in place of an unknown number. [SP, RL, CU]

 Evaluate an expression by substituting non-negative values for variables (e.g., 3y + 2, for y=3). [SP, RL]

 Evaluate expressions and formulas using pictures or symbols. [SP, RL]
	Understand and apply procedures to evaluate expressions and formulas considering order of operations. W
 Substitute non-negative rational values for variables in order to evaluate expressions and formulas (e.g., L x W when L=3 and W=4). [SP, RL]

 Justify the simplification of expressions and equations using order of operations. [CU]

 Evaluate expressions and formulas considering order of operations. [SP, RL]


	Understand and apply the procedures for simplifying single-variable expressions. W
 Simplify expressions.
 Simplify expressions and evaluate formulas involving integers. [SP, RL]

 Match expressions to equivalent simplified expressions

 Justify a simplification of an expression involving integers. [CU]

 Simplify expressions by combining like terms. [SP, RL]

 Simplify expressions using mathematical properties (distributive, commutative, associative, etc.). [SP, RL]



	1.5.6
	Understand and apply a variety of strategies to solve one-step equations. W
 Solve one-step equations using pictures and symbols.
 Solve one-step single variable equations using any strategy (e.g., what number goes in the mystery box?) [SP, RL]

 Solve real world situations involving single variable equations. [SP, RL, CU].

 Explain a strategy for solving a single variable equation. [SP, RL, CU]
	Understand and apply a variety of strategies to solve two-step equations with one variable. W
 Evaluate expressions and formulas considering order of operations.
 Solve real-world situations involving single variable equations. [SP, RL, CU]

 Explain and justify the solution to a problem in a given context. [CU, MC]

 Solve two-step equations with one variable on only one side of the equal sign. (e.g., 2x + 4 = 12) [SP, RL]


	Understand and apply a variety of strategies to solve multi-step equations and one-step inequalities with one variable. W
 Solve multi-step equations and one-step inequalities with one variable.
 Solve single variable equations involving parentheses, like terms, or variables on both sides of the equal sign. [SP, RL]

 Solve one-step single variable inequalities (e.g., 2x<6, x+4>10).

 Solve real-world situations involving single variable equations and proportional relationships and interpret the solution. [SP, RL, CU]


	2.1 Investigate Situations

	
	Grade 6

Problem Solving example: A gardener, living in Yakima, has 100 ft. of fencing material. Find the dimensions of the largest rectangular area that he could enclose using all of the fencing material.
	Grade 7

Problem Solving example: On the playground, Juan made 13 free throws out of 18 tries. If Bonita shoots 25 free throws, what is the lowest number she has to make in order to have a better free throw percentage than Juan?
	Grade 8

Problem Solving example: The following information was provided to a group of students. They were asked to interpret this information for someone that has a speed of 19 ft./sec and also for someone who takes 5 steps per second. How would you answer these questions?

Speed (ft/s)

Steps per second

15.86

3.05

16.88

3.12

17.50

3.17

18.62

3.25

19.97

3.36

21.06

3.46

22.11

3.55


	2.1.1


	Understand information presented in a situation. 
· Summarize the problem (e.g., There is 100 feet of fencing and we want to enclose as much land, in the shape of a rectangle, as possible).


	Understand information presented in a situation. 
· Summarize the problem (e.g., Two people are shooting free throws, one shot 18, the other 25. We are trying to find the percentage made for each).


	Understand information presented in a situation. 
· Summarize the problem (e.g., We have information about the relationship between the number of steps per second and the speed in feet per second. We wish to find approximate speed or stride rates).

· Identify missing information that is relevant to solving a problem (e.g., Find the measurement for the width of an item when the dimensions are missing). 

· Distinguish the information needed for finding a solution (e.g., Find the height of a 10 year old Blue Spruce evergreen tree when the measurement of a comparable figure is given). [1.2.4] 




	2.2 Define Problems

	
	Grade 6

Problem Solving example: A gardener, living in Yakima, has 100 ft. of fencing material. Find the dimensions of the largest rectangular area that he could enclose using all of the fencing material.
	Grade 7

Problem Solving example: On the playground, Juan made 13 free throws out of 18 tries. If Bonita shoots 25 free throws, what is the lowest number she has to make in order to have a better free throw percentage than Juan?
	Grade 8

Problem Solving example: The following information was provided to a group of students. They were asked to interpret this information for someone that has a speed of 19 ft./sec and also for someone who takes 5 steps per second. How would you answer these questions?

Speed (ft/s)

Steps per second

15.86

3.05

16.88

3.12

17.50

3.17

18.62

3.25

19.97

3.36

21.06

3.46

22.11

3.55


	2.2.1


	Analyze a situation to define a problem. 

· Use strategies to become informed about the situation (e.g., listing information, asking questions). 
· Determine if enough information is given to find a solution (e.g., List what is needed to find the area of a rectangle and compare to the list of known things).

· Determine if information is missing or extraneous (e.g., compare the list of known things to the list of needed things to see if there are things that are not needed).
· Define the problem (e.g., Find the rectangle with largest area with a perimeter of 100 ft.)
· Pose questions about every day situations (e.g., What day of the week do students eat hot lunch the most?)  
· Find the unknown number when given a situation (e.g., On his vacation, Jeremy used 4 rolls of 36-print film. Of these, he discarded 9 prints. How many prints did he keep?). [1.5.6] 
	Analyze a situation to define a problem.

· Use strategies to become informed about the situation (e.g., listing information, asking questions). 
· Determine if enough information is given to find a solution (e.g., List what is needed to find the percentage of free throws made).

· Determine if information is missing or extraneous (e.g., compare the list of known things to the list of needed things to see if there are things that are not needed – names, location).
· Define the problem (e.g., Find the smallest number of free throws Bonita needs to make out of 25 attempts in order to top Juan’s percentage).
· Identify missing information that is relevant to solving a problem (e.g., Find the cost per pound of an item when the price is missing).
	Analyze a situation to define a problem.

· Use strategies to become informed about the situation (e.g., listing information, asking questions). 
· Determine if enough information is given to find a solution (e.g., List what is needed to find the relationship between stride rate and speed, list known and unknown information).

· Determine if information is missing or extraneous (e.g., compare the list of known things to the list of needed things to see if there are things that are not needed – names, location).
· Define the problem (e.g., Find the relationship between the steps per second and speed). 

· Propose questions about every day situations (e.g., What day of the week has the lowest attendance rate?) 
· Determine the important facts and the question when defining a problem in new or unfamiliar situations. 


	2.3 Construct Solutions

	
	Grade 6

Problem Solving example: A gardener, living in Yakima, has 100 ft. of fencing material. Find the dimensions of the largest rectangular area that he could enclose using all of the fencing material.
	Grade 7

Problem Solving example: On the playground, Juan made 13 free throws out of 18 tries. If Bonita shoots 25 free throws, what is the lowest number she has to make in order to have a better free throw percentage than Juan?
	Grade 8

Problem Solving example: The following information was provided to a group of students. They were asked to interpret this information for someone that has a speed of 19 ft./sec and also for someone who takes 5 steps per second. How would you answer these questions?

Speed (ft/s)

Steps per second

15.86

3.05

16.88

3.12

17.50

3.17

18.62

3.25

19.97

3.36

21.06

3.46

22.11

3.55


	2.3.1
	Understand how to devise a plan to solve a problem. 

· Organize relevant information from multiple sources (e.g., create a list of known and unknown information, create a table of values for length, width, and area of rectangles with perimeter of 100,).

· Understand how to select and apply appropriate mathematical tools for a situation. (e.g., guess and check, creating tables of values [with or without technology], examine relationships between sides of a rectangle and area).

· Read and interpret data from single line graphs and scatter plots and determine when the use of these graphs is appropriate. [1.4.5]
	Understand how to devise a plan to solve a problem. 

· Organize relevant information from multiple sources. (e.g., describe how to calculate percents, set limits on the number that Bonita could make).

· Understand how to select and apply appropriate mathematical tools for a situation. (e.g., guess and check, calculate Juan’s percentage and create a table of values [with or without technology] for Bonita’s).

· Organize relevant data received from multiple sources (e.g., Represent the sales of a popular game during a specific time frame using an appropriate representation (e.g., graph, table, or list) using the newspaper, web site, or the television as a source to describe the trend of sales). [1.4.5]   
	Understand how to devise a plan to solve a problem. 

· Organize relevant information from multiple sources 

· Understand how to select and apply appropriate mathematical tools for a situation. (e.g., e.g., plot steps per second vs. speed, check to see if model is linear; calculate successive differences or quotients  to see if a patter emerges; Find an equation for a line that approximates the relationship or extend the pattern to approximate the speed at 5 steps per second, 

· Organize relevant data received from multiple sources (e.g., Represent the sales of a popular game during a specific time frame using an appropriate graph using magazines, newspapers, web site, surveys, or television as a source to describe the trend of sales).  [1.4.6]  


	2.3 Construct Solutions

	
	Grade 6

Problem Solving example: A gardener, living in Yakima, has 100 ft. of fencing material. Find the dimensions of the largest rectangular area that he could enclose using all of the fencing material.
	Grade 7

Problem Solving example: On the playground, Juan made 13 free throws out of 18 tries. If Bonita shoots 25 free throws, what is the lowest number she has to make in order to have a better free throw percentage than Juan?
	Grade 8

Problem Solving example: The following information was provided to a group of students. They were asked to interpret this information for someone that has a speed of 19 ft./sec and also for someone who takes 5 steps per second. How would you answer these questions?

Speed (ft/s)

Steps per second

15.86

3.05

16.88

3.12

17.50

3.17

18.62

3.25

19.97

3.36

21.06

3.46

22.11

3.55


	2.3.2
	Apply strategies, concepts and procedures to solve a problem.

· Implement the plan devised to solve the problem (e.g., in a table of values of lengths, widths, and areas, find the one that shows the largest area, check smaller increments to see if this is the largest that works). 

· Use mathematics to solve the problem.

· Check the solution to see if it works (e.g., if the solution gives a perimeter that is not 100, it makes no sense in the given problem.) 

· Understand when an approach is unproductive and modify or try a new approach e.g., while guess and check, may give some sense of a neighborhood of values, it is less efficient than a more organized method)


	Apply strategies, concepts and procedures to solve a problem.

· Implement the plan devised to solve the problem or answer the question posed (e.g., in a table of values of percentages for Bonita’s possible results and percentages). Find the range of values that yield a percentage larger than Juan’s, find the smallest of those and use that number).
· Use mathematics to solve the problem.

· Check the solution to see if it works (e.g., if the solution is larger than 25 it makes no sense in the given problem.) 

· Understand when an approach is unproductive and modify or try a new approach (e.g., if a result is larger than 25, return to see if the percentage computation is accurate and if it computed correctly)


	Apply strategies, concepts and procedures to solve a problem.

· Implement the plan devised to solve the problem or answer the question posed (e.g., in a table of values of lengths, widths, and areas, find the one that shows the largest area, check smaller increments to see if this is the largest that works). 

· Use mathematics to solve the problem. 

· Check the solution to see if it works (e.g., if the solution for a speed of 19 ft/sec is 5 steps per second, perhaps the assumption of linearity was incorrect).

· Understand when an approach is unproductive and modify or try a new approach (e.g., if an additive model didn’t work, try a multiplicative model).




	3.1 Analyze Information

	
	Grade 6
	Grade 7
	Grade 8

	3.1.1
	Understand how to interpret and compare information from a variety of sources.

· Identify claims based on statistical data and evaluate the validity of the claims [1.4.5].

· Read and interpret data from single line graphs and scatter plots and determine when the use of these graphs is appropriate [1.4.5].

· Use volume and capacity to describe and compare figures (e.g., fill containers with cubes to find which has a greater volume). [1.2.4] 
	Understand how to interpret and compare information from a variety of sources.

· Evaluate and explain conclusions drawn from data (e.g., from newspapers, web sits, opinions polls) [1.4.6]. 

· Use graphs to describe trends, compare, and interpret relationships from data (e.g., from newspapers, web sits, opinions polls).  [1.4.5] 
	Understand how to interpret and compare information from a variety of sources.

· Predict the probability of outcomes of experiments and compare the predication to empirical results. [1.4.2]


	3.2 Make Predictions, Inferences, and Conjectures

	
	Grade 6
	Grade 7
	Grade 8

	3.2.1
	Understand how to make or evaluate conjectures using evidence.

· Identify claims based on statistical data and evaluate the validity of the claims. [1.4.5]
	Understand how to make or evaluate conjectures using evidence.

· Predict the probability of future events based on empirical data. [1.4.2] 


	Understand how to make or evaluate conjectures using evidence.

· Use observations about differences between two or more samples to make conjectures about the populations from which the samples were taken (e.g., age groups, regions of the U.S., genders, racial/ethnic distribution). [1.4.6]



	3.2.2
	Understand how to draw conclusions and support them using evidence.

· Predict a future element in a relation (e.g., find the fifteenth term in a pattern) .  [1.5.1] 
	Understand how to draw conclusions and support them using evidence.

· Predict the probability of outcomes of experiments and test the predictions.  [1.4.2]
	Evaluate conclusions and support the evaluation using evidence. 

· Evaluate conclusions drawn from a set of data and support with evidence (e.g., from magazines, newspapers, web sites, opinion polls).  [1.4.6]



	3.2.3
	Analyze procedures and results in various situations.

· Represent and interpret all possible outcomes of experiments (e.g., an organized list, a table, a tree diagram, or a sample space).  [1.4.2] 
	Analyze procedures and results in various situations.

· Describe how additional data added to data sets may affect the computations of measures of central tendency in various situations. [1.4.4]
	Analyze procedures and results in various situations.

· Predict an outcome given a linear relationship and a particular input (e.g., from a graph of profit projections, predict he profit in 2005). [1.5.1]


	3.3 Draw Conclusions and Verify results

	
	Grade 6
	Grade 7
	Grade 8

	3.3.1


	Understand how to justify results using evidence.

· Find and compare rectangular prisms that have a given volume (e.g., if two rectangular prisms have the same volume, and one has twice the height of the other, determine how the areas of their bases compare). [1.2.5] 

· Apply estimation strategies prior to computation of whole numbers, decimals, and fractions to determine reasonableness of answers [1.1.8] .

· Identify different ways of selecting a sample (e.g., convenience sampling, response to a survey, random sampling) and which method makes a sample more representative for a population. [1.4.3] 
	Understand how to justify results using evidence.

· Justify the reasonableness of an estimate [1.2.6] .

· Apply a process that can be used to find a reasonable estimate of circle measurements (e.g., wrap a string around the circle). [1.2.6] 

· Apply estimation strategies prior to computing addition and subtraction of integers and operations on non-negative rational numbers to determine reasonableness of answers. [1.1.8] 
	Understand how to justify results using evidence.

· Explain a method for finding the missing side of a triangle in a real world setting (e.g., the height of a totem pole). [1.3.3] 

· Use estimation to predict or to verify the reasonableness of calculated results. [1.1.8]

	3.3.2
	Analyze thinking and mathematical ideas using models, known facts, patterns, relationships, or counter examples.  

· Identify claims based on statistical data and evaluate the validity of the claims. [1.4.5] 
	Analyze thinking and mathematical ideas using models, known facts, patterns, relationships, or counter examples. 

· Explain how different representations of the same set of data can support different points of view. [1.4.6]
	Analyze thinking and mathematical ideas using models, known facts, patterns, relationships, or counter examples.

· Explain why a given rational number is greater than or less than another rational number. [1.1.2]


	4.1 Gather Information

	
	Grade 6
	Grade 7
	Grade 8

	4.1.1
	Apply a planning process to collect information for a given purpose.

· Use mean, median, and mode to explain familiar situations (e.g., the heights of students in the class, the hair color of students in the class). [1.4.4] 

· Decide on information needed to create a report on a mathematical topic (e.g., compare the predicted rainfall in a given period with the actual rainfall).
	Apply a planning process to collect information for a given purpose.

· Formulate a question and collect data from a population, considering how the questions, collection method, and sample population affect the results. [1.4.3]


	· Apply a planning process to collect information for a given purpose.
· Describe a procedure for selecting an unbiased sample. [1.4.3]

	4.1.2
	Understand how to extract information from multiple sources using reading, listening, and observation.

· Use mean, median, and mode to explain situations (e.g., the heights of students in the class, hair color of students in the class, favorite movie of students in the class, most watched movie in a specific time frame). [1.1.4]
	Understand how to extract information from multiple sources using reading, listening, and observation.

· Create a table or graph given a description of or an equation for a situation involving a linear or non-linear relationship. [1.5.4]
	Understand how to extract information from multiple sources using reading, listening, and observation.

· Compare the results of a survey given two different sample groups [1.4.3]
· Model the relationship with a table or graph given a description of or an equation for a situation involving an inequality or linear relationship. [1.5.4]


	4.2 Organize, Represent, and Share Information

	
	Grade 6
	Grade 7
	Grade 8

	4.2.1
	Understand how to organize information for a given purpose.

· Show the order of the set of integers on a number line with both positive and negative numbers (e.g., Organize the given birth years of the following Arabic kings on a number line). [1.3.3]  
	Understand how to organize information for a given purpose.

· Identify, determine, interpret or express probabilities in the form of a fraction, decimal, or percent. [1.4.2]


	Understand how to organize information for a given purpose.

· Design and conduct a simulation, with and without technology, to determine the probability of an event occurring. [1.4.2]

	4.2.2
	Understand how to clearly and effectively express or present ideas and situations using mathematical language or notation.

· Articulate various strategies used during estimation involving fractions and decimals. [1.1.8]  

· Clearly explain, describe, or represent mathematical information in a pictorial, tabular, graphical, 2- or 3-dimensional drawing, or other form as appropriate for the mathematical information (e.g., time, distance, categories), audience and/or purpose, such as to perform or persuade, with notation and labels as needed. 

· Use an appropriate representation to display data (e.g., table, graphs) given a particular situation and audience. [1.4.5] 
	Understand how to clearly and effectively express or present ideas and situations using mathematical language or notation.

· Identify data that may represent sampling errors and explain why the sample (and the display) might be biased. [1.4.4]

· Justify why estimation would be used rather than an exact computation. [1.1.8]

· Clearly explain, describe, or represent mathematical information in a pictorial, tabular, graphical, 2- or 3-dimensional drawing, or other form as appropriate for the mathematical information (e.g., time, distance, categories), audience and/or purpose, such as to perform or persuade, with notation and labels as needed.
	Understand how to clearly and effectively express or present ideas and situations using mathematical language or notation.

· Articulate various strategies used during estimation involving integers. [1.1.8] 

· Clearly explain, describe, or represent mathematical information in a pictorial, tabular, graphical, 2- or 3-dimensional drawing, or other form as appropriate for the mathematical information (e.g., time, distance, categories), audience and/or purpose, such as to perform or persuade, with notation and labels as needed 

· Explain situations involving real numbers where estimates are sufficient and others for which exact value is required. [1.1.8]


	5.1 Relate Concepts and Procedures within Mathematics

	
	Grade 6
	Grade 7
	Grade 8

	5.1.1
	Apply concepts and procedures from a variety of mathematical areas in a given problem or situation.

· Translate a situation involving multiple arithmetic operations into algebraic form using equation, table, and graphs. [1.5.4]


	Apply concepts and procedures from a variety of mathematical areas in a given problem or situation.
· Write the rational number when given a model (e.g., number line, area model, situation, diagram, picture). [1.1.1]
	Apply concepts and procedures from a variety of mathematical areas in a given problem or situation.
· Solve problems involving ratio and proportion (e.g., similar figures, scale drawings, rates, find unit pricing increase or decrease a recipe, find the portions for a group converting between different units of measure, or finding medicinal dosages). [1.1.4]

	5.1.2
	Apply different mathematical models and representations to the same situation.

· Represent equivalent ratios or given percentages using objects, pictures, and symbols. [1.1.4]
	Apply different mathematical models and representations to the same situation.

· Explain how different representations of the same set of data can support different points of view. [1.4.6]
	Apply different mathematical models and representations to the same situation.

· Create a problem situation to match a given rational number equation. [1.1.5]


	5.2 Relate Mathematical Concepts Procedures to Other Disciplines

	
	Grade 6
	Grade 7
	Grade 8

	5.2.1
	Analyze mathematical patterns and ideas to extend mathematical thinking and modeling to other disciplines. 

· Identify geometric figures and concepts in nature and art (e.g., triangle in architecture, rhombus in beadwork) [1.3.2] .

· Show the order of the set of integers on a number line with both positive and negative numbers (e.g., Organize and graph on a number line the given birth years of the given Arabic kings). [1.3.3]  
	Analyze mathematical patterns and ideas to extend mathematical thinking and modeling to other disciplines. 

· Evaluate and explain conclusions of plant growth drawn from data (e.g., from magazines, newspapers, web sites)  [1.4.6] .

· Write a story about a situation that represents a given linear equation, expression, or graph. [1.5.2]
	Analyze mathematical patterns and ideas to extend mathematical thinking and modeling to other disciplines. 

· Use observations about differences between two or more samples to make conjectures about the populations from which the samples were taken (e.g., age groups, regions of the U.S., genders, racial/ethnic distribution). [1.4.6]



	5.2.2
	Know examples of contributions to the development of mathematics such as the contributions of women, men, and people from a variety of cultures.

· Complete a mathematically based project that researches examples of contributions to the development of mathematics, such as the contributions of women, men, and people from a variety of cultures. 
	Know examples of contributions to the development of mathematics such as the contributions of women, men, and people from a variety of cultures.

· Complete a mathematically based project that researches examples of contributions to the development of mathematics, such as the contributions of women, men, and people from a variety of cultures.
	Know examples of contributions to the development of mathematics such as the contributions of women, men, and people from a variety of cultures.

· Complete a mathematically based project that researches examples of contributions to the development of mathematics, such as the contributions of women, men, and people from a variety of cultures.


	5.3 Relate Mathematical Concepts and Procedures to Real-World Situations

	
	Grade 6
	Grade 7
	Grade 8

	5.3.1
	Understand that mathematics is used in daily life and extensively outside the classroom.

· Write and solve real-world problem situations to find sums or differences of decimals or fractions (e.g., Explain how to find the change received from a $50.00 bill when a given amount of CD’s and tapes with prices are bought). [1.1.6]


	Understand that mathematics is used in daily life and extensively outside the classroom.

· Describe a situation where estimation is sufficient in real life contexts [1.1.8]

· Use properties of polygons and circles to solve real world problems (e.g., find the amount of fencing needed for a pasture). [1.3.2] 


	Understand that mathematics is used in daily life and extensively outside the classroom.

· Use estimation to predict or to verify the reasonableness of calculated results. [1.1.8]

· Evaluate conclusions drawn from a set of data and support with evidence (e.g., from newspapers, web sites, opinion polls). [1.4.6]



	5.3.2
	Understand that mathematics is used within many occupations or careers.

· Complete a mathematically based project that researches how mathematics is used in careers or occupations of interest. 

· Identify where, in a particular career, mathematics is used (e.g., police work – looking for patterns in fingerprints or crimes)..
	Understand that mathematics is used within many occupations or careers.

· Complete a mathematically based project that researches how mathematics is used in careers or occupations of interest.
	Understand that mathematics is used within many occupations or careers.

· Complete a mathematically based project that researches how mathematics is used in careers or occupations of interest.
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