Common Core State Standards

for Mathematics

Ensuring Our Students are College
and Career Ready




Outcomes
Explain the rationale for creating the Common Core S
Standards (CCSS)

Understand the structure of the CCSS
Understand the CCSS assessment system

Recognize the importance of implementing the format
assessment cycle




Agenda

- Welcome

- Overview

- Structure

- Assessment

- Formative Assessment Cycle
- Next Steps
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Why Common Core State
Standards?

Preparation: The standards are college- and career-ready. They will help
prepare students with the knowledge and skills they need to succeed in
education and training after high school.

Competition: The standards are internationally benchmarked. Common
standards will help ensure our students are globally competitive.

Equity: Expectations are consistentforalli and not dependent
zip code.

Clarity: The standards are focused, coherent, and clear. Clearer standards help
students (and parents and teachers) understand what is expected of them.

Collaboration: The standards create a foundation to work collaboratively across
states and districts, pooling resources and expertise, to create curricular tools,
professional development, common assessments and other materials.
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Common Core State Standards

Design

- Building on the strength of current state standards, the C
designed to be:

Focused, coherent, clear and rigorous
Internationally benchmarked

Anchored in college and career readiness

Ready for first-year credit-bearing, postsecondary coursework in mathematics and
English without the need for remediation.

Evidence and research based

*Ready for first-year credit-bearing, postsecondary coursework in mathematics and /
English without the need for remediation




e

Common Core State Standards

Evidence Base

- For example: Standards from individyzg tiagming
countries and provinces were used to inform content, struc
and language. Writing teams looked for examples of rigor,

coherence, and progression.
Mathematics

Belgium (Flemish)
Canada (Alberta)
China

Chinese Taipei
England

Finland

Hong Kong

India

Ireland

Japan

Korea

1

Singapore




Common Core State Standards for |
Mathematics

& GradeLevel Standards

A K-8 gradéygrade standards organized by domain
A 912 high school standards organized by conceptual categories

& Standards for Mathematical Practice

A Descri be mat hemati cal oOhabits of mli

A Standards for mathematical proficiency: reasoning, problem solving, modeling
decision making, and engagement

A Connect with content standards in each grade




Standards for Mathematical Practice
Mathematically proficient students:

1. Make sense of problems and persevere in solving them

éstart by explaining to themselves t
solution

2. Reason abstractly and guantitatively
émake sense of quantities and their

3. Construct viable arguments and critique the reasoning of others

é understand and use stated assumptions, definitions, and previously establisheq
constructing arguments

4. Model with mathematics

é can apply the mathematics they know to solve problems arising in everyday life

workplace

/




Standards for Mathematical-Practice
Mathematically proficientstudents:

5. Use appropriate tools strategically
é consider the available tools when solving a mathematical problem

6. Attend to precision
écal cul ate accurately and efficientl

7. Look for and make use of structure
é look closely to discern a pattern or structure

8. Look for and express regularity in repeated reasoning
énotice I f calculations are repeate
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K-8 Grade Section Overview Page

Grade 3 Overview

Operations and Algebraic Thinking

* Represent and solve problems involving multiplication and
division.

« Understand properties of multiplication and the relationship
between multiplication and division.

« Multiply and divide within 100.

+ Solve problems involving the four operations, and identify and
explain patterns in arithmetic.

Number and Operations in Base Ten

» Use place value understanding and properties of operations
to perform multi-digit arithmetic.

Number and Operations—Fractions

« Develop understanding of fractions as numbers.

Measurement and Data

Mathematical Practices

e

Make sense of problems and persevere
in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique
the reasoning of others.

Model with mathematics.
Use appropriate tools strategically.

Attend to precision.

. Look for and make use of structure.

Look for and express regularity in
repeated reasoning.

« Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses

of objects.
* Represent and interpret data.

» Geometric measurement: understand concepts of area and relate area to multiplication and to addition.

» Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between

linear and area measures.

Geometry
* Reason with shapes and their attributes.




How to read the grade level standards

define what students should understand and be able to do.

are groups of related standards. Note that standards from different clusters
may sometimes be closely related, because mathematics
is a connected subject.

are larger groups of related standards. Standards from different domains
may sometimes be closely related.

Number and Operations in Base Ten 3.NBT

Use place vaiue understanding and properties of operations to
perform multi-digit arithmetic.

1. Use place value understanding to round whole numbers to the nearest
10 or 100.

2. Fluently add and subtract within 1000 using strategies and algorithms
based on place value, properties of operations, and/or the relationship
between addition and subtraction.

3. Multiply one-digit whole numbers by multiples of 10 in the range 10-
90 (eg., 9 *x 80, 5 = 60) using strategies based on place value and
properties of operations.




Grade 2 Example

Grade 2

Operations and Algebraic Thinking 2.0A
Represent and solve problems involving addition and subtraction.

1. Use addition and subtraction within 100 to solve one- and two-step word problems involving situations
of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions,
e.g., by using drawings and equations with a symbol for the unknown number to represent the
problem.

Add and subtract within 20.

2. Fluently add and subtract within 20 using mental strategies.2 By end of Grade 2, know from memory all
sums of two one-digit numbers.

Work with equal groups of objects to gain foundations for multiplication.

3. Determine whether a group of objects (up to 20) has an odd or even number of members, e.g., by
pairing objects or counting them by 2s; write an equation to express an even number as a sum of two
equal addends.

4. Use addition to find the total number of objects arranged in rectangular arrays with up to 5 rows and up
to 5 columns; write an equation to express the total as a sum of equal addends.

4.1 Use repeated addition, and countinqg by multiples to demonstrate multiplication.
4.2 Use repeated subtraction and equal group sharing to demonstrate division.




Domains K-5

Counting and Cardinality K only
Operations and Algebraic Thinking K-5
Numbeand Operations in Base Ten K-5
Measuremeamd Data K-5
Geometry K-5

Numbeand Operations in Fractions 35




Middle Grade Domains

Raticand Proportional Relationships 6-7
TheNumber System 6-8
Expressioasd Equations 6-8
Functions 8
Geometry 6-8

Statisticand Probability 6-8
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California Comparison

Common Core State Standards California St a
for CA DOMAINS Grades K- 7 STRANDS

K-5 A Number Sense

ACounting and Cardinality (K only) A Algebra and Functions

KOperations and Algebraic Thinking

ANumber and Operations in Base 10 A Measurement and

ANumber and Operations - Fractions Geometry
Avleasurement and Data A Statistics, Data Analysis
AGeometry and Probability

6 g A Mathematical Reasoning
ARatio and Proportional Relationships

(grade 6 - 7)

AThe Number System

A xpressions and Equations
Aunctions (Grade 8)
AGeometry

AStatistics and probability
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Some comparison examples

Grade California Standard

Kindergarten  Use concrete objects to
determine the answers to
addition and subtraction
problems (for two numbers
that are each less than 10).

First Count, read, and write whole
numbers to 100.

Third Memorize to automaticity
the multiplication table for
numbers between 1 and 10.

Common Core

Solve addition and subtraction word
problems, and add and subtract within
10, e.g., by using objects or drawings to
represent the problem.

Count to 120, starting at any number
less than 120. In this range, read and
write numerals and represent a number
of objects with a written numeral.

Fluently multiply and divide within 100,
using strategies such as the relationship
between multiplication and division and
the properties of operations.
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Some comparison examples

Grade
Fifth

Sixth

Seventh

California Standard

Understand the concept of
multiplication and division of
fractions.

Interpret and use ratios in different
contexts (e.g., batting averages, miles
per hour) to show the relative sizes of
two quantities, using appropriate
notations ( a/b, ato b, a:b).

Use variables and appropriate
operations to write an expression, an
equation, an inequality, or a system
of equations or inequalities that
represents a verbal description (e.qg.,
three is less than a number, half as
large as area A).

Common Core

Apply and extend previous understandings of
multiplication to multiply a fraction or whole
number by a fraction.

Apply and extend previous understandings of
division to divide unit fractions by whole
numbers and whole numbers by unit
fractions.

Understand the concept of a ratio and use
ratio language to describe a ratio relationship
between two quantities.

Use variables to represent quantities in real
world or mathematical problems and
construct simple equations and inequalities to
solve problems by reasoning about the
guantities




California Grade 8 Options

Goal for8grade students is Algebra 1
Not all students have the necessary prerequisite skills for Algebra 1

Two sets of standards for grade 8
Each set will prepare students for college and career
Standards for Algebra 1

Taken fromf&yrade Common Core, high school Algebra content cluster and CA
Algebra standards

8hgrade Common Core

Goal of grade 8 Common Core is to finalize preparation for students in
high school

K-7 standards as augmented prepare students for either set of standards

/
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California Algebra 1

Number and Quantity

The Real Number System

Extend the properties of exponents to rational exponents.

1. Explain how the definition of the meaning of rational exponents follows from extending the
properties of integer exponents to those values, allowing for a notation for radicals in terms of
rational exponents. For example, we define 5" to be the cube root of 5 because we want (5"°)° =
5" to hold, so (5"")° must equal 5. (Common Core Standard N-RN-1)

2. Rewrite expressions involving radicals and rational exponents using the properties of exponents.
(Common Core Standard N-RN-2)

Use properties of rational and irrational numbers.

3. Understand informally that the sum or product of two rational numbers is rational; that the sum of a
rational number and an irrational number is irrational; and that the product of a nonzero rational
number and an irrational number is irrational. (Common Core Standard N-RN-3)

Quantities*
4. Define appropriate quantities for the purpose of descriptive modeling. (Common Core Standard N-

Q-1)
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Mathematics Standards for High School

Specify the math that all students should study to be college and career re

|dentify additional math standards that students should learn in order to tal
courses such as calculus, advanced statistics, or discrete mathematics. Th
indicated by (+).
Include the addition of two courses from California:
Calculus
Advanced Statistics and Probability
Development of suggested course descriptions will be done by CDE as pa
longrange implementation plan

Traditional vs. Integrated




Mathematics Standards for High School

Arranged by conceptual cluster (  NOT by course ):
ANumber and Quantity AModeling
AAlgebra AGeometry

AFunctions A Statistics and
Probability




Mathematics Standards for High School
Modeling Cluster

Modeling with Geometry G-MG

Apply geometric concepts in modeling situations
1.

2.

3.

™

Not a collection of topics but viewed in relationto  other standards

A Standard of Mathematical Practice

Specific modeling standards appear throughout the high school standar

are indicated by a star symbol (

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk
or a human torso as a cylinder.*

Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile,
BTUs per cubic foot).*

Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical
constraints or minimize cost; working with typographic grid systems based on ratios).*
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High School Example-Geometry Content Cluster

Expressing Geometric Properties with Equations G-GPE
Translate between the geometric description and the equation for a conic section

T

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the
square to find the center and radius of a circle given by an equation.

2. Derive the equation of a parabola given a focus and directrix.

3. (+) Derive the equations of ellipses and hyperbolas given the foci, using the fact that the sum or difference
of distances from the foci is constant.

3.1 _Demonstrate and explain how the geometry of the graph of a conic section (e.q., asymptotes, foci,
eccentricity) depends on the coefficients of the quadratic equation representing it. (CA Standard
Algebra Il — 16.0)

2 2

3.2 Given a quadratic equation of the form ax + by + cx + dy + e =0, use the method for completing the
square to put the equation into standard form and recognize whether the graph of the equation is a
circle, ellipse, parabola, or hyperbola. Then graph the equation. (CA Standard Algebra Il — 17.0)

3.3 Be familiar with conic sections, both analytically and geometrically. (CA Standard Math Analysis — 5.0)

Use coordinates to prove simple geometric theorems algebraically

4.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a
figure defined by four given points in the coordinate plane is a rectangle; prove or disprove that the point (1,
\3) lies on the circle centered at the origin and containing the point (0, 2).

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g.,
find the equation of a line parallel or perpendicular to a given line that passes through a given point).

Find the point on a directed line segment between two given points that partitions the segment in a given
ratio.

Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the
distance formula.*
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Some comparison examples

Grade/ California Standard Common Core

Course

Algebra Algebra 1: Algebra Content Cluster:
Solve multistep problems, including Solve linear equations and inequalities
word problems, involving linear in one variable, including equations
equations and linear inequalities in with coefficients represented by
one variable and provide letters.

justification for each step.

Geometry Geometry: Geometry Content Cluster:
Use trigonometric functions to solve Use trigonometric ratios and the
for an unknown length of a side of Pythagorean Theorem to solve right
a right triangle, given an angle and triangles in applied problems.

a length of a side.
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CCSS Assessment




Comprehensive Assessment System

Application:
Competitive grants to consortia to develop assessments

to common standards designed to prepare students for ¢
and careers by the time they graduate from high school.

Grant:

Develop common assessments aligned with common stg
and develop common policies, procedures, and definitior
administration, item release, test security, accommodatio
definition of English learners) to be fully implemented by
201415 school year.
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Comprehensive Assessment
System Grant Overview

. One or two awards of about $160 million each

- Summative assessments for gBaaad Gnce in high
school

. Assessments alignhed with a common set-afrabllege
careeready standards in ELA and mathematics

. Assessment system must produce data to inform:
Evaluation of school effectiveness
Evaluation of principal and teacher effectiveness

Determinations of principal and teacher professional develo
support needs

Teaching, learning, and program improvement
- Assessment system must be comprehensive

[







