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As part of the new Oregon High School Diploma, the State Board has asked ODE to develop "core 
standards" for all academic content areas.  This directive is, in part, a response to the widely held view 
that current content standards (both in Oregon and in the U.S. at large) are too numerous and mandate 
the creation of "mile wide, inch deep" curricula.  Based in part on the WestEd review of Oregon’s 
content standards, Oregon's Core Standards will be designed to: 
 

! Focus instruction by identifying the key ideas to be covered in each particular subject and 
grade.  This will allow teachers and students to concentrate on fewer key learning objectives 
each year, resulting greater depth of teaching and learning.  

! Incorporate other content standards in that in-depth understanding of each core standard will 
imply, and be supported by, understanding of the underlying content standards. 

! Carefully articulate clear grade level progression in both knowledge and skills. 
 

The revision of the mathematics content standards has developed three Core Standards at each grade 
from Kindergarten through 8th grade.  These Core Standards provide the major concepts that will be the 
primary focus of teaching and learning at each grade.  Underneath each of these Core Standards are 
from three to nine content standards, which provide the details necessary for curriculum and 
assessment. 
 
The adopted K-8 mathematics content standards have been attached (pp. 3-11), as has an alignment 
of the draft standards to the current math standards adopted in 2002, and an alignment to the 
standards of high achieving countries. 
 
National Trends
The National Council of Teachers for Mathematics (NCTM) has been a leader in standards 
development.  In 1989 they published what may be the first set of national content standards for any 
subject.  In 2000 the NCTM published “Principles and Standards for School Mathematics,”  which 
became the benchmark by which state standards are judged.  However, this document listed 
mathematics standards in grade bands of K-2, 3-5 and 6-8, leaving states to interpret the grade level 
placement of particular concepts.  The result is a set of state standards that have considerable variation 
in the sequencing and grade placement of their topics.  The lack of specificity also led to the creation of 
state math standards that have been characterized as a “mile wide and an inch deep” (W. Schmidt, the 
National Research Director of the Trends in International Math and Science Study). 
 
In response to this widespread view, the NCTM has published “Curriculum Focal Points for 
Prekindergarten through Grade 8 Mathematics: A Quest for Coherence.” Written by a core team of K-
12 and postsecondary educators, it was reviewed by at least seventy national experts, ranging from 
teachers, to teacher educators, mathematicians and researchers.  The result is a very well thought out 
document that clearly lays the ground for a K-8 mathematics curriculum that prepares students for 



 2

algebra by high school.  The publication of this document in September 2006 kicked off the Oregon 
review process. 
 
The Review Process
The Oregon review of the math standards began in October 2006 with the mathematics content panel 
performing an alignment study between the NCTM Focal Points and our current math standards, which 
were adopted in 2002.  While the breadth of the two sets of standards was very similar, there was some 
misalignment in grade level between the NCTM and Oregon standards. 
 
Starting in January 2007 the math panel began meeting to craft math standards that were aligned to the 
Focal Points.  The panel met again in March, May, July, August and September to consider feedback 
and produced revised drafts of the K-8 standards. The final draft being submitted here was crafted at 
the September meeting. 
 
In between these panel meetings, the various drafts were made available on ODE’s website at 
http://www.ode.state.or.us/search/page/?id=1148.  We also posted news announcements when each 
draft was available, sent out messages via the superintendent’s pipeline, the curriculum director’s list 
serv, and each draft was sent directly to between 600 and 800 teachers around the state.  In addition, 
various ODE representatives gave presentations on the math standards revision at conferences and 
board meetings around the state, including: the Oregon Association for Comprehensive Education, 
Closing the Achievement Gap, Oregon Math Leaders, Oregon Mathematics Education Council, 
Teachers of Teachers of Mathematics, the Oregon Council of Teachers of Mathematics, and 
presentations at various district and ESD meetings. 
 
Feedback was collated and then carefully reviewed by the panel prior to updating each draft.  Several 
of those providing feedback have commented that they were gratified that their input had been valued 
and had influenced future drafts.  Various drafts have also been aligned to our current standards, NAEP 
and to international standards (pp. 13-16). The ongoing WestEd review has also validated our 
approach. 
 
What has changed from the 2002 Math Standards
 
The 2002 math standards were organized according to six strands (Calculations & Estimations, 
Statistics & Probability, Algebraic Relationships, Measurement, Geometry, and Mathematical Problem 
Solving).  Each strand had several Common Curriculum Goals that were identical at all grade levels.  
The draft K-8 standards are organized around three “core standards” at each grade level.  These core 
standards are unique to each grade, and represent the three major mathematical targets for that year.  
Other features of the new standards include:  
 

! Approximately 20 content standards at each grade, which is a reduction from the current level of 
about 60 standards per grade. (pp 3-11) 

! The content standards are still the basis for curriculum and assessment. 
! The number of topics addressed at each grade has been reduced by an average of 50%. (p. 14) 
! The overall breadth of the K-12 standards remains largely intact (pp 13-14). 
! The developmental progression of the content standards is clearer than in the past (p. 12).  

 
There are a few shifts in emphasis in the standards: 
 

! Grades 1 to 5 have a heavier emphasis on number and operations 
! Grades 6 to 8 have a heavier emphasis on preparation for algebra 
! Most of the Data Analysis standards have been shifted to middle school 

 
In addition to the core standards and content standards, we will provide a list of “connections.”  The 
connections are grade-by-grade lists of knowledge and skills that do not appear in the core standards, 

http://www.ode.state.or.us/search/page/?id=1148
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but which are strongly tied to the core standards.  They can provide a richer mathematical experience 
for students, and help with differentiation of instruction.  An example is given on page 17. 
 
A few topics in the old standards have less emphasis than in the past, but will be  included in the 
connections.  These include: transformations (reflections, rotations); data analysis in grades 2-6; 
number theory; error and precision; weight and temperature. 
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Kindergarten 

It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 
communication, making connections, and designing and analyzing representations. 

K.1 Number and Operations and Algebra: Represent, compare, and order whole numbers, 
and join and separate sets. 

K.1.1 Read and write whole numbers to 10. 
K.1.2 Connect numbers, including written numerals, to the quantities they represent, using various 

physical models and representations. 
K.1.3 Count forward by ones beginning with any number less than 30; count backward by ones 

beginning with any number 10 or less. 
K.1.4 Recognize the number of objects in a small set (such as the arrangements of dots on a number 

cube) without counting. 
K.1.5 Count objects in a set using one-to-one correspondence and produce sets of given sizes. 
K.1.6 Compare and order sets or numerals by using both cardinal and ordinal meanings. 
K.1.7 Model simple joining and separating situations and represent them with objects, pictures, and/or 

numerals. 
K.1.8 Choose, combine, and apply effective strategies for solving joining and separating problems. 
K.1.9 Identify, duplicate, and extend simple number patterns and sequential and growing patterns 

(e.g., patterns made with shapes). 
 
K.2 Geometry:  Describe shapes and space. 
K.2.1 Identify, name, and describe basic two-dimensional shapes (e.g., square, circle, triangle, 

rectangle, regular hexagon) presented in a variety of ways (e.g., with different sizes or 
orientations). 

K.2.2 Identify, name, and describe basic three-dimensional shapes (e.g., sphere, cube, and cylinder). 
K.2.3 Use basic shapes and spatial reasoning to describe and model objects in their environment, and 

to construct more complex shapes. 
 
K.3 Measurement:  Compare and order objects by attributes. 
K.3.1 Identify the measurable attributes (e.g., length, weight) and non-measurable attributes (e.g., 

color) of an object. 
K.3.2 Compare, sort, and order objects according to measurable (e.g., longest to shortest, lightest to 

heaviest) and non-measurable (e.g., color, texture) attributes.  
K.3.3 Compare the lengths of two objects both directly (by comparing them with each other) and 

indirectly (by comparing both with a third object). 
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Grade 1 
It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 

communication, making connections, and designing and analyzing representations. 

1.1 Number and Operations:  Develop an understanding of whole number relationships, 
including grouping in tens and ones. 

1.1.1 Compare and order whole numbers to 100. 
1.1.2 Represent whole numbers on a number line, demonstrating an understanding of the sequential 

order of the counting numbers and their relative magnitudes. 
1.1.3 Count and group objects in tens and ones. 
1.1.4 Identify the number of tens and ones in whole numbers between 10 and 100, especially 

recognizing the numbers 10 to 19 as 1 group of ten and a particular number of ones. 
1.1.5 Determine the value of collections of pennies, nickels, and dimes. 
 
1.2 Number and Operations and Algebra: Develop understandings of addition and 

subtraction and strategies for basic addition facts and related subtraction facts. 
1.2.1 Model “part-whole,” “adding to,” “taking away from,” and “comparing” situations to develop an 

understanding of the meanings of addition and subtraction. 
1.2.2 Develop and use efficient strategies for adding and subtracting whole numbers using a variety 

of models, including discrete objects, length-based models (e.g., lengths of connecting cubes) 
and number lines. 

1.2.3 Apply with fluency sums to 10 and related subtraction facts.  
1.2.4 Use the concept of commutative [4 + 2 = 2 + 4], associative [(4 + 3) + 7 = 4 + (3 + 7)], and 

identity [0 + 3 = 3] properties of addition to solve problems involving basic facts. 
1.2.5 Relate addition and subtraction as inverse operations.  
1.2.6 Identify, create, extend, and supply a missing element in number patterns involving addition or 

subtraction by a single-digit number. 
 
1.3 Geometry:  Compose and decompose two- and three-dimensional geometric shapes. 
1.3.1 Describe geometric attributes of shapes (e.g., round, corners, sides) to determine how they are 

alike and different. 
1.3.2 Recognize and create shapes that are congruent or have symmetry.  
1.3.3 Compose and decompose shapes (e.g., cut a square into two right triangles and put two cubes 

together to make a rectangular prism), thus building an understanding of part-whole 
relationships as well as the properties of the original and composite shapes. 

1.3.4 Recognize shapes when viewed from different perspectives and orientations.  
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Grade 2 
It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 

communication, making connections, and designing and analyzing representations. 

2.1 Number and Operations:  Develop an understanding of the base-ten numeration 
system and place-value concepts. 

2.1.1 Write, compare, and order whole numbers to 1000. 
2.1.2 Understand and apply base-ten numeration, and count in multiples of one, two, five, ten, and 

one hundred.  
2.1.3 Compose and decompose whole numbers less than one thousand by place value (e.g., 426 as 

4 hundreds + 2 tens + 6 ones and 400 + 20 + 6). 
2.1.4 Use place value and properties of operations to find and use equivalent representations of 

numbers (such as 35 represented by 35 ones, 3 tens and 5 ones, or 2 tens and 15 ones). 
 
2.2 Number and Operations and Algebra:  Develop fluency with addition facts and related 

subtraction facts, and with multi-digit addition and subtraction. 
2.2.1 Apply, with fluency, sums to 20 and related subtraction facts. 
2.2.2 Solve multi-digit whole number problems by applying various meanings (e.g., taking away, and 

comparing) and models (e.g., combining or separating sets, using number lines, and hundreds 
charts) of addition and subtraction. 

2.2.3 Develop fluency with efficient procedures for adding and subtracting multi-digit whole numbers 
and understand why the procedures work on the basis of place value and number properties.  

2.2.4 Select and apply efficient methods to estimate sums and differences or calculate them mentally 
depending on the numbers and context involved.   

2.2.5 Determine the value of mixed collections of coins to $1.00.  
 
2.3 Measurement: Develop an understanding of linear measurement and facility in 

measuring. 
2.3.1 Determine length by finding the total number of equal-length units that are placed end-to-end 

without gaps or overlaps. 
2.3.2 Apply concepts of partitioning (the mental activity of slicing the length of an object into equal-

sized units) and transitivity (e.g., if object A is longer than object B and object B is longer than 
object C, then object A is longer than object C). 

2.3.3 Demonstrate an understanding that using different measurement units will result in different 
numerical measurements for the same object.  

2.3.4 Explain the need for equal length units and the use of standard units of measure. 
2.3.5 Use rulers and other measurement tools to estimate and measure length in common units (e.g., 

centimeter and inch).   
2.3.6 Use the measurement process:  choose an appropriate measurement unit, compare that unit to 

the object, and report the number of units.   
2.3.7 Demonstrate an understanding of time and use of time relationships (e.g., how many minutes in 

an hour, days in a week, and months in a year). 
2.3.8 Tell time in increments of five minutes using analog and digital clocks. 
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Grade 3 

It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 
communication, making connections, and designing and analyzing representations. 

3.1 Number and Operations: Develop an understanding of fractions and fraction 
equivalence. 

3.1.1 Represent common fractions (e.g., halves, thirds, fourths, tenths) as equal parts of a whole, 
parts of a set, or points or distances on a number line. 

3.1.2 Recognize and demonstrate that sizes of fractional parts are relative to the size of the whole.  
3.1.3 Use fractions to represent numbers that are equal to, less than, or greater than one. 
3.1.4 Solve problems that involve comparing and ordering fractions by using models, benchmarks (0, 

½, 1), or common numerators or denominators. 
3.1.5 Identify equivalent fractions using models, including the number line. 
3.1.6 Add common fractions with like denominators.  
 
3.2 Number and Operations, Algebra, and Data Analysis: Develop understandings of 

multiplication and division, and strategies for basic multiplication facts and 
related division facts. 

3.2.1 Represent and apply the concept of multiplication as repeated addition.  
3.2.2 Represent and apply the concept of division as repeated subtraction and forming equal groups.  
3.2.3 Apply models of multiplication (e.g., equal-sized groups, arrays, area models, equal “jumps” on 

number lines and hundreds charts) and division (e.g., repeated subtraction, partitioning, and 
sharing) to solve problems. 

3.2.4 Apply increasingly sophisticated strategies based on the number properties (e.g., place value, 
commutative, associative, distributive, identity, and zero) to solve multiplication and division 
problems involving basic facts.  

3.2.5 Apply the inverse relationship between multiplication and division (e.g., 5 x 6 = 30, 30 ÷ 6 = 5) 
and the relationship between multiples and factors. 

3.2.6 Represent, analyze and extend number patterns using rules that involve multiplication and/or 
addition (e.g., {3, 6, 9, 12, …},  .{1, 2, 4, 8, …} ). 

3.2.7 Analyze frequency tables, bar graphs, picture graphs, and line plots; and use them to solve 
problems involving addition, subtraction, multiplication, and division. 

 
3.3 Geometry and Measurement: Describe and analyze properties of two-dimensional 

shapes, including perimeters. 
3.3.1 Identify right angles in two-dimensional shapes and determine if angles are greater than or less 

than a right angle (obtuse and acute). 
3.3.2 Identify, describe, compare, analyze, and informally classify triangles by their sides and angles. 
3.3.3 Identify, describe, compare, analyze, and classify quadrilaterals (square, rectangle, 

parallelogram, rhombus, and trapezoid) by their sides and angles. 
3.3.4 Identify, describe, and compare pentagons, hexagons, and octagons by the number of sides or 

angles. 
3.3.5 Investigate and describe the results of decomposing, combining, and transforming polygons to 

make other polygons.  
3.3.6 Build, draw, and analyze two-dimensional shapes to understand attributes and properties of 

two-dimensional space. 
3.3.7 Determine an appropriate unit, tool, or strategy to find the perimeter of polygons.  
3.3.8 Use attributes and properties of two-dimensional shapes to solve problems including 

applications involving parallel and perpendicular lines, congruence, symmetry, and perimeter. 
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Grade 4 

It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 
communication, making connections, and designing and analyzing representations. 

4.1 Number and Operations: Develop an understanding of decimals, including the 
connections between fractions and decimals. 

4.1.1 Extend the base-ten system to read, write, and represent decimal numbers (to the hundredths) 
between 0 and 1, between 1 and 2, etc. 

4.1.2 Use models to connect and compare equivalent fractions and decimals. 
4.1.3 Determine decimal equivalents or approximations of common fractions. 
4.1.4 Compare and order fractions and decimals. 
4.1.5 Estimate decimal or fractional amounts in problem solving. 
4.1.6 Represent money amounts to $10.00 in dollars and cents, and apply to situations involving 

purchasing ability and making change.  
 
4.2 Number and Operations and Algebra: Develop fluency with multiplication facts and 

related division facts, and with multi-digit whole number multiplication. 
4.2.1 Apply with fluency multiplication facts to 10 times 10 and related division facts. 
4.2.2 Apply understanding of models for multiplication (e.g., equal-sized groups, arrays, area models, 

equal intervals on the number line), place value, and properties of operations (commutative, 
associative, and distributive). 

4.2.3 Select and use appropriate estimation strategies for multiplication (e.g., use benchmarks, 
overestimate, underestimate, round) to calculate mentally based on the problem situation when 
computing with whole numbers. 

4.2.4 Develop and use accurate, efficient, and generalizable methods to multiply multi-digit whole 
numbers.   

4.2.5 Develop fluency with efficient procedures for multiplying multi-digit whole numbers and justify 
why the procedures work on the basis of place value and number properties.  

 
 
4.3 Measurement: Develop an understanding of area and determine the areas of two-

dimensional shapes. 
4.3.1 Recognize area as an attribute of two-dimensional regions.  
4.3.2 Determine area by finding the total number of same-sized units of area that cover a shape 

without gaps or overlaps. 
4.3.3 Recognize a square that is one unit on a side as the standard unit for measuring area. 
4.3.4 Determine the appropriate units, strategies, and tools to solving problems that involve 

estimating or measuring area. 
4.3.5 Connect area measure to the area model used to represent multiplication and use this to justify 

the formula for area of a rectangle. 
4.3.6 Find the areas of complex shapes that can be subdivided into rectangles. 
4.3.7 Solve problems involving perimeters and areas of rectangles and squares. 
4.3.8 Recognize that rectangles with the same area can have different perimeters and that rectangles 

with the same perimeter can have different areas. 
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Grade 5 
It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 

communication, making connections, and designing and analyzing representations. 

5.1 Number and Operations and Data Analysis:  Develop an understanding of and fluency 
with addition and subtraction of fractions and decimals. 

5.1.1 Use fraction models to represent the addition and subtraction of fractions with unlike 
denominators. 

5.1.2 Use decimal models, place value, and number properties to add and subtract decimals (to the 
thousandths). 

5.1.3 Select and use appropriate strategies to estimate fraction and decimal sums and differences. 
5.1.4 Develop fluency with efficient procedures for adding and subtracting fractions and decimals and 

justify why the procedures work. 
5.1.5 Solve problems involving the addition and subtraction of fractions and decimals. 
5.1.6 Use ordered pairs on coordinate graphs to specify locations and describe paths. 
5.1.7 Construct and analyze double bar, line, and circle graphs to solve problems involving fractions 

and decimals. 

5.2 Number and Operations and Algebra: Develop an understanding of and fluency with 
division of whole numbers. 

5.2.1 Apply understanding of models for division (e.g., equal-sized groups, arrays, area models, equal 
intervals on the number line) and the relationship of division to multiplication to solve problems. 

5.2.2 Apply concepts of place value and the properties of operations to solve problems involving 
division. 

5.2.3 Select and use appropriate estimation strategies for division (e.g., use benchmarks, 
overestimate, underestimate, round) to calculate mentally based on the problem situation when 
computing with whole numbers.  

5.2.4 Develop and use accurate, efficient, and generalizable methods to find quotients for multi-digit 
division problems. 

5.2.5 Develop fluency with efficient procedures for dividing whole numbers and justify why the 
procedures work on the basis of place value and number properties.  

5.2.6 Determine the most appropriate form of the quotient and interpret the remainder in a problem 
situation. 

5.3 Geometry, Measurement, and Algebra:  Describe and relate two-dimensional shapes 
to three-dimensional shapes and analyze their properties, including volume and 
surface area. 

5.3.1 Identify and classify triangles by their angles (acute, right, obtuse) and sides (scalene, 
isosceles, equilateral). 

5.3.2 Find and justify relationships among the formulas for the areas of triangles and parallelograms. 
5.3.3 Describe three-dimensional shapes (triangular and- rectangular prisms, cube, triangular- and 

square-based pyramids, cylinder, cone, and sphere) by the number of edges, faces, and/or 
vertices as well as types of faces.  

5.3.4 Recognize volume as an attribute of three-dimensional space.  
5.3.5 Determine volume by finding the total number of same-sized units of volume that fill a three-

dimensional shape without gaps or overlaps. 
5.3.6 Recognize a cube that is one unit on an edge as the standard unit for measuring volume. 
5.3.7 Determine the appropriate units, strategies, and tools for solving problems that involve 

estimating or measuring volume. 
5.3.8 Decompose three-dimensional shapes and find surface areas and volumes of triangular and 

rectangular prisms.  
5.3.9 Identify and measure necessary attributes of shapes to use area , surface area, and volume 

formulas to solve problems (e.g., to find which of two gift boxes needs the most wrapping paper 
or has the greater volume?). 
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Grade 6 
It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 

communication, making connections, and designing and analyzing representations. 

6.1 Number and Operations: Develop an understanding of and fluency with multiplication 
and division of fractions and decimals. 

6.1.1 Select and use appropriate strategies to estimate fraction and decimal products and quotients. 
6.1.2 Use and analyze a variety of strategies, including models, for solving problems with 

multiplication and division of fractions.   
6.1.3 Use and analyze a variety of strategies, including models, for solving problems with 

multiplication and division of decimals.   
6.1.4 Develop fluency with efficient procedures for multiplying and dividing fractions and decimals and 

justify why the procedures work. 
6.1.5 Apply the inverse relationship between multiplication and division to make sense of procedures 

for multiplying and dividing fractions and justify why they work. 
6.1.6 Apply the properties of operations to simplify calculations. 
6.1.7 Use the relationship between common decimals and fractions to solve problems including 

problems involving measurement. 
 
6.2 Number and Operations and Probability: Connect ratio, rate, and percent to 

multiplication and division. 
6.2.1 Develop, analyze, and apply the meaning of ratio, rate, and percent to solve problems. 
6.2.2 Determine decimal and percent equivalents for common fractions, including approximations. 
6.2.3 Understand the meaning of probability and represent probabilities as ratios, decimals, and 

percents.  
6.2.4 Determine simple probabilities, both experimental and theoretical. 
6.2.5 Develop the concept of ! as the ratio of the circumference of a circle to its diameter. 
 
6.3 Algebra: Write, interpret, and use mathematical expressions and equations. 
6.3.1 Use order of operations to simplify expressions that may include exponents and grouping 

symbols. 
6.3.2 Develop the meanings and uses of variables.  
6.3.3 Write, evaluate, and use expressions and formulas to solve problems. 
6.3.4 Identify and represent equivalent expressions (e.g., different ways to see a pattern). 
6.3.5 Represent, analyze, and determine relationships and patterns using tables, graphs, words and 

when possible, symbols. 
6.3.6 Recognize that the solutions of an equation are the values of the variables that make the 

equation true. 
6.3.7 Solve one-step equations by using number sense, properties of operations, and the idea of 

maintaining equality on both sides of an equation. 
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Grade 7 

It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 
communication, making connections, and designing and analyzing representations. 

7.1 Number and Operations and Algebra: Develop an understanding of operations on all 
rational numbers and solving linear equations. 

7.1.1 Develop, analyze, and apply models (including everyday contexts), strategies, and procedures 
to compute with integers, with an emphasis on negative integers. 

7.1.2 Extend knowledge of integers and positive rational numbers to solve problems involving 
negative rational numbers. 

7.1.3 Develop and use strategies to estimate the result of rational number computations and justify 
the reasonableness of results. 

7.1.4 Apply properties of rational numbers and algebra to write and solve linear equations in one 
variable. 

 
7.2 Number and Operations, Algebra and Geometry: Develop an understanding of and 

apply proportionality, including similarity. 
7.2.1 Represent proportional relationships with coordinate graphs and tables, and identify unit rate as 

the slope of the related line. 
7.2.2 Apply ratio and proportionality to solve problems, including percent and simple probability.  
7.2.3 Use coordinate graphs, tables, and equations to distinguish proportional relationships from other 

relationships, including inverse proportionality. 
7.2.4 Develop and use scale factors and proportional relationships to solve problems, including 

similarity and congruence. 
7.2.5 Convert among different units of measurement to solve problems, including rates. 
7.2.6 Apply scale factor to analyze how the change in one measure (e.g., length, area, volume) 

affects another.   
 
7.3 Measurement and Geometry: Develop an understanding of and use formulas to 

determine surface area and volume. 
7.3.1 Use models to explain the reasonableness of formulas for the circumference and area of circles. 
7.3.2 Know common estimates of ! and use these values to estimate and calculate the circumference 

and area of a circle. 
7.3.3 Solve problems involving areas and circumferences of circles. 
7.3.4 Use models to explain the reasonableness of formulas for the surface area of pyramids and 

cylinders, and volume of pyramids, cylinders, and cones. 
7.3.5 Find and justify relationships among the formulas for the areas of different polygons when 

determining surface area. 
7.3.6 Solve problems involving surface areas of pyramids and cylinders and volumes of pyramids, 

cylinders, and cones. 
7.3.7 Estimate and compute the area and volume of complex or irregular shapes by dividing them into 

basic shapes. 
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Grade 8 
It is essential that these standards be addressed in contexts that promote problem solving, reasoning, 

communication, making connections, and designing and analyzing representations. 

8.1 Algebra: Analyze and represent linear functions, and solve linear equations and 
systems of linear equations. 

8.1.1 Translate among contextual, verbal, tabular, graphical, and algebraic representations of linear 
functions. 

8.1.2 Determine the slope of a line and understand that it is a constant rate of change. 
8.1.3 Identify and interpret the properties (i.e. slope, intercepts, continuity, and discreteness) of linear 

relationships as they are shown in the different representations and recognize proportional 
relationships ( y/x = k or y = kx ) as a special case. 

8.1.4 Use linear functions and equations to represent, analyze and solve problems, and to make 
predictions and inferences. 

8.1.5 Relate systems of two linear equations in two variables and their solutions to pairs of lines that 
are intersecting, parallel, or the same line. 

8.1.6 Use informal strategies (e.g., graphs or tables) to solve problems involving systems of linear 
equations in two variables. 

 
8.2 Data Analysis and Algebra: Analyze and summarize data sets. 
8.2.1 Organize and display data (e.g., histograms, box-and-whisker plots, scatter plots) to pose and 

answer questions; and justify the reasonableness of the choice of display. 
8.2.2 Use measures of center and spread to summarize and compare data sets. 
8.2.3 Interpret and analyze displays of data and descriptive statistics. 
8.2.4 Compare descriptive statistics and evaluate how changes in data affect those statistics. 
8.2.5 Describe the strengths and limitations of a particular statistical measure, and justify or critique 

its use in a given situation.  
8.2.6 Use sample data to make predictions regarding a population. 
8.2.7 Identify claims based on statistical data and evaluate the reasonableness of those claims. 
8.2.8 Use data to estimate the likelihood of future events and evaluate the reasonableness of 

predictions.  
 
8.3 Geometry and Measurement: Analyze two- and three-dimensional spaces and figures 

by using distance and angle. 
8.3.1 Use properties of parallel lines, transversals, and angles to find missing sides and angles, and 

to solve problems including determining similarity or congruence of triangles. 
8.3.2 Use models to show that the sum of the angles of any triangle is 180 degrees and apply this fact 

to find unknown angles. 
8.3.3 Use models and logical arguments to show that the sum of the angles of any quadrilateral is 

360 degrees, and apply this fact to find unknown angles. 
8.3.4 Use models to explore the validity of the Pythagorean Theorem, and use it to find missing 

lengths. 
8.3.5 Apply the Pythagorean Theorem to find distances in a variety of 2- and 3-dimensional contexts, 

including distances on coordinate graphs. 
8.3.6 Use models and referents to explore and estimate square roots. 
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Vertical Articulation of the Core Standards 
 

This chart shows the grade-by-grade progression in the core standards.  It outlines a coherent 
progression in knowledge and skills from Kindergarten through Grade 8.  The high school core 
standards will continue this progression. 

 
 

Number and Algebra  Geometry  Measurement 
K Compare and order numbers  Describe shapes and space  

Compare and order objects by 
attributes 

            
Number  Number and Algebra  Geometry 

1 Develop an understanding of 
whole number relationships  

Develop an understanding of 
addition and subtraction  

Compose and decompose 
shapes 

            
Number  Number and Algebra  Measurement 

2 Develop an understanding of 
base-ten and place-value  

Fluency with addition and 
subtraction of whole numbers  Develop  linear measurement 

            

Number  
Number, Algebra  
and Data Analysis  

Geometry and 
Measurement 3 

Develop an understanding  
of fractions  

Develop understanding o 
multiplication and division  

Analyze 2-dimensional 
shapes, including perimeter 

            
Number  Number and Algebra  Measurement 

4 Develop an understanding  
of Decimals  

Fluency with multiplication of 
whole numbers  Area 

            
Number and  

Data Analysis  Number and Algebra  
Geometry, Algebra,  
and Measurement 5 

Fluency with addition/sub of 
fractions and decimals  

Fluency with division of whole 
numbers  

Analyze 3-D shapes, including 
volume and surface area 

            
Number  Number and Probability  Algebra 

6 Fluency with multiplication 
and division of  fractions and 

decimals  
Rate, ratio and probability 

 

Writing and using 
mathematical expressions 

and equations 

            

Number and Algebra  
Number, Algebra and 

Geometry  
Measurement  and 

Geometry 7 
Rational numbers and linear 

equations  Proportionality and similarity  
Develop and use formulas for 

surface area and volume 

            

Algebra  
Data Analysis and 

Algebra  
Geometry and 
Measurement 8 

Linear functions and 
equations  Analyze and summarize data  

Angles and the Pythagorean 
Theorem 

            



 14

Scope and Sequence of the K-8 Math Standards 
 

Shading indicates coverage in the current (2002) math standards while numbers indicate coverage (by 
Core Standard) in the draft K-8 standards.  

 
 Topic Grade 

Number Sense K 1 2 3 4 5 6 7 8 
  Counting Whole Numbers 1 1               

  Whole Number Meaning and Place Value 1 1 1 2 1,2 1,2      

  Properties of Operations  2 2 2 2 1,2 1,3     

  Rounding and Significant Figures         2         

  Fractions     1 1 1 1,2    

  Decimals      1 1 1    

  Percentages and Ratios         2 2   

  Negative Numbers and Integers               1   

  Rational Numbers           1   

  Exponents         3     

  Multiples and Factors, LCM, GCD     2   2 1     

  Primes, Composites                   

  Scientific Notation              

  Roots and Absolute Value           3 

  Irrational Numbers             

  Real Numbers                   

Computations K 1 2 3 4 5 6 7 8 
  Add and Sub of Whole Numbers 1 2 2             

  Estimation and Mental Arithmetic    2   1,2 1,2  1 1   

  Mult and Div of Whole Numbers       2 2,3 2       

  Add and Sub of Fractions and Decimals     1   1      

  Mult and Div of Fraction and Decimals         1     

  Operations with Integers and Rationals               1   

  Percentages, Ratios and Proportions         2 2   

  Order of Operations         3     

  Estimation and Error               1 3 

Algebra and Functions K 1 2 3 4 5 6 7 8 
  Numeric  or Geometric Patterns 1 2   2           

  Number Sentences and Expressions  2 1 2         

  Variables and Formulas       3 3 3 3 3 

  Equations and Inequalities             3 1 1 

  Relations and Functions           3 2 1 

  Coordinates and Graphs        1 3 2 1,3 

  Direct Variation and Slope               1,2 1 

  Linear Functions             1 

  Systems of Equations           1 

  Non-linear Equations                   
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Topic Grade 

Geometry K 1 2 3 4 5 6 7 8 
  Identifying and Classifying Shapes 2 3   3           
  Composing and Decomposing Shapes 2 3   3 3 3   3   
  Congruence and Similarity  3   3       2 3 
  Symmetry   3   3           
  Lines and Angles     3         3 
  Triangles and Polygons     3 3 3   3 3 
  Circle and Spheres         2 3   
  3-Dimensional Object Classification           3   3   
  Transformations     3          
  Constructions     3          
  Distance and Pythagorean Theorem            3 
  Trigonometry                   

Measurement K 1 2 3 4 5 6 7 8 
  Non-standard units and measurement 3   3             
  Time     3           
  Money   1 2   1       

  Standard units     3   3 3       

  Measurement Tools   3 3 3 3      

  Length and Perimeter   3 3 3   2 2,3 3 
  Area       3 3   2,3   
  Volume         3   2,3   
  Weight and Temperature                   
  Unit Conversions             2   
  Estimation      3 3   3   
  Precision and Error               
  Scale               2   

Data Analysis and Probability K 1 2 3 4 5 6 7 8 
  Graphs and Tables       2   1     2 
  Measures of Center              2 
  Measures of Spread             2 
  Predictions and Inferences                 2 

  Experimental Design and Sampling              2 

  Scatterplots and Line of Best Fit             

  Normal Distributions                   

  Simple Theoretical Probability          2 2   
  Experimental Probability          2   2 
  Compound Probability                   
 Topic Totals K 1 2 3 4 5 6 7 8 
 Final Draft 7 11 11 19 16 19 18 24 20 
                    2002 Standards 10 13 31 27 35 36 43 40 37 
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Draft K-8 Standards Compared to top-Achieving TIMSS Countries 

 
Shading indicates coverage by at least two-thirds of the top performing countries in the Trends in 
International Math and Science Study (TIMSS).  Number indicate coverage (by Core Standard) in the 
draft K-8 standards.  

 
 

Grade 
Mathematical Topic 1 2 3 4 5 6 7 8 
Whole Numbers: Meaning 1 1 2 1         
Whole Numbers: Operations 2 2 2 2 2      
Measurement: Units   3   3 3       
Common Fractions     1 1         
Equations & Formulas       3 3 3 1,3 1,2,3
Data Representation & Analysis     2   1    2 
2-D Geometry: Basics 3   3 3 3 2 3 3 
2-D Geometry: Polygons & Circles       3 3 2 3 3 
Perimeter, Area & Volume   3 3 3 3 2 2,3   
Rounding & Significant Figures      2        
Estimating Computations   2  1,2 1,2 1 1   
Properties of Whole NumberOperations 2 2 2 2 1,2 1,3     
Estimating Quantity & Size       3 3       
Decimal Fractions      1 1 1    
Relationships of Common & Decimal Fractions      1   2    
Properties of Common & Decimal Fractions         1 1,2     
Percentages           2 2   
Proportionality Concepts         2 1,2,3 1 
Proportionality Problems         2 2   
2-D Coordinate Geometry         1 3 2 3 
Transformations     3       2   
Negative Numbers, Integers & Their Properties          1   
Number Theory       2       
Exponents, Roots & Radicals           3 2 3 
Exponents & Orders of Magnitude                 
Estimation & Errors          1 3 
Constructions w/ Straightedge & Compass              
3-D Geometry         3   3   
Congruence & Similarity 3   3     2 3 
Rational Numbers & Their Properties          1   
Patterns, Relations & Functions 2   2   3 2 1 
Slope & Trigonometry             2 1,3 

Totals Draft 5 6 6 10 14 15 15 18 11 
Totals TIMSS 3 3 6 15 20 17 16 18 

 



 17

 
 

Summary of NAEP Alignment 
 

The draft K-8 standards were aligned to the 2009 NAEP assessment framework.  This framework 
provides specifications for assessments at grade 4 and at grade 8.  This framework more closely 
resembles the 2000 NCTM Principles and Standards document than it does the 2006 NCTM Focal 
Points.  
 
8th Grade Alignment
  
Overall, the draft standards are in good to strong alignment with NAEP.  This confirms our judgment 
that the overall breadth of the K-8 standards is strong. 
 
4th Grade Alignment
  
This alignment is good to strong, with the exception of Statistics and Probability.  The NAEP framework 
more closely resembles to 2000 NCTM document, and so tends to include all strands at each grade 
level.  In the draft Oregon standards, and in the 2006 NCTM Focal Points, a deliberate decision was 
made to move most of the Statistics content to 8th grade.  As a result, this lack of alignment with the 
NAEP Statistics strand is to be expected.   
 
The table that follows provides a slightly more detailed summary of the alignment. 
  
NAEP Strand 4th Grade Alignment 8th Grade Alignment 
Number Properties 
and Operations 

Good, except even/odd, division, ratio 
and error estimates. 

Good, except scientific notation, 
absolute value, primes and composite 
numbers.  

Measurement Strong except accuracy Strong, except accuracy 
Geometry Good, except paths, faces of 3-D 

objects, and coordinate constructions 
Good, except nets and intersections of 
2-d objects 

Statistics and 
Probability 

Weak: missing measures of center, and 
probability (core in grade 8) 

Good, except sampling, sample 
spaces, and compound probability 

Algebra Good, except proportionality, 
representations, coordinate graphs, 
variables  (core in grades 6-8) 

Strong. 

 
The full alignment document is available.   
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Sample Grade 8 Cover Page 

Grade 8 
Oregon has organized its standards in each grade from kindergarten through grade 8 around three Core 
Standards, which represent three major areas of concentration for that grade. Each core standard has a number 
of content standards that serve as the basis for curriculum and for statewide assessments.   

Core Standards in Grade 8: 

8.1 Algebra
Students will translate between different representations of linear functions, understand slope, and distinguish 
linear relationships from other relationships.  They use linear functions to represent and solve problems, including 
pairs of linear functions. 

8.2 Data Analysis and Algebra
Students organize and display data in a variety of formats and use descriptive statistics to analyze data.  They 
analyze the strengths and limitations of particular statistical measures and use sample data to make and evaluate 
predictions. 

8.3 Geometry and Measurement
Students use properties of parallel lines and angles to solve problems, including those involving similar or 
congruent triangles.  They develop and apply angle sums for triangles and quadrilaterals. They use the 
Pythagorean Theorem to find distances and solve problems, using this opportunity to understand and estimate 
square roots. 

As part of their instruction and assessment, students should also develop the following learning skills that are 
woven throughout the mathematics standards: 

Problem Solving 
Problem solving means engaging in a task for which the solution method is not known in advance.  In order to find 
a solution, students must draw on their knowledge, and through this process, they will often develop new 
mathematical understandings.  Students should have frequent opportunities to formula, grapple with, and solve 
complex problems that require a significant amount of effort and should then be encouraged to reflect on their 
thinking. 

Reasoning and Proof  
Mathematics is developed by using known ideas and concepts to develop others. Extending patterns, finding 
even numbers, developing formulas, and proving the Pythagorean Theorem are all examples of mathematical 
reasoning. Students should learn to observe, generalize, make assumptions from known information, and test 
their assumptions.  

Communication  
The ability to read, write, listen, ask questions, think, and communicate about math will develop and deepen 
students’ understanding of mathematical concepts. Students should read text, data, tables, and graphs with 
comprehension and understanding. Their writing should be detailed and coherent, and they should use correct 
mathematical vocabulary. Students should write to explain answers, justify mathematical reasoning, and describe 
problem-solving strategies. 

Connections 
Connecting mathematical concepts includes linking new ideas to related ideas learned previously, helping 
students to see mathematics as a unified body of knowledge whose concepts build upon each other. Major 
emphasis should be given to ideas and concepts across mathematical content areas that help students see that 
mathematics is a web of closely connected ideas. Mathematics is also the common language of many disciplines 
and students should learn mathematical concepts used in those disciplines and to connect their mathematical 
learning to appropriate real-world contexts. 

Representation  
The language of mathematics is expressed in words, symbols, formulas, equations, graphs, and data displays. 
Higher-level mathematics involves the use of powerful representations: exponents, logarithms, !, unknowns, 
statistical representation, algebraic and geometric expressions. Representations are dynamic tools for solving 
problems, and communicating and expressing mathematical ideas and concepts. 



Sample of the Core Standards together with Connections 
 

This is a sample page of a more detailed curriculum document that is under development.  The core standards and content standards are 
indicated by number.  In the right  column are the “connections.”  These provide additional mathematical topics that can reinforce earlier focal 
points, enhance understanding of the current focal point, or provide introductions to later focal points.   
 

Grade 4 
Core Standard 4.3: Measurement:  
Develop an understanding of area and determine the areas of two-dimensional shapes. 

Draft Standards 
It is essential that these standards be addressed in contexts that promote problem solving, 

reasoning, communication, making connections, and designing and analyzing representations. 

Connections to the Core Standard 
Connections introduce, extend, or reinforce standards at 

prior, current, or later grades. 

4.3.1 Recognize area as an attribute of two-dimensional regions.  
4.3.2 Determine area by finding the total number of same-sized units of area that 

cover a shape without gaps or overlaps. 
4.3.3 Recognize a square that is one unit on a side as the standard unit for measuring 

area. 
4.3.4 Determine the appropriate units, strategies, and tools to solving problems that 

involve estimating or measuring area. 
4.3.5 Connect area measure to the area model used to represent multiplication and 

use this to justify the formula for area of a rectangle. 
4.3.6 Find the areas of complex shapes that can be subdivided into rectangles. 
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4.3.7 Solve problems involving perimeters and areas of rectangles and squares. 
4.3.8 Recognize that rectangles with the same area can have different perimeters and 

that rectangles with the same perimeter can have different areas. 

Measurement:  As part of understanding two-
dimensional shapes, students measure and classify 
angles. 
 
Geometry: 
Students build on their earlier work with symmetry 
and congruence in grade 3 to encompass 
transformations (translations, reflections, rotations), 
including those that produce line and rotational 
symmetry.  By using transformations to design and 
analyze simple tilings and tessellations, students 
deepen their understanding of two-dimensional 
space. 

In earlier grades students have: 
! Used rulers and other measurement tools to estimate and measure length in common units (e.g., centimeter and inch).  
! Determined an appropriate unit, tool, or strategy to find the perimeter of polygons. 
! Investigated and described the results of decomposing, combining, and transforming polygons to make other polygons. 

In grades 5 and beyond, students will: 
! Find and justify relationships among the formulas for the areas of triangles and parallelograms. 
! Decompose three-dimensional shapes and find surface areas and volumes of triangular and rectangular prisms.  
! Apply scale factor to analyze how the change in one measure (e.g., length, area, volume) affects another.   


