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Good afternoon. My name is Tony Evers, and I am the State Superintendent of Public Instruction. With me today is
Emilie Amundson, director of the Department of Public Instruction’s Common Core State Standards Team. I would
like to thank the chairs and the committee for the opportunity to speak today on Wisconsin’s academic standards.

Just today, I received an email from a teacher in a small Northern Wisconsin school district. She said, “Thank you so
much for your strong stand on the Common Core. I see how our math classes have changed for the better — really
making students think! Keep up the good work.” To me it is really that simple.

Academic standards are a set of expectations for what all students in Wisconsin should know and be able to do in
kindergarten through 12th grade. Wisconsin has had academic standards in a variety of subject areas for decades,
and we have assessed children in the state on their attainment in reading, math, language arts, science, and social
studies since the 1990s.

In the two decades since we have had required standardized testing, the state has set the standards, and students
demonstrate their progress toward achieving the state’s academic standards through the state’s assessments. How
schools and districts teach that content — through instruction, curriculum, text book adoption, and more — are all
local decisions in our state.

As the independently elected constitutional officer twice entrusted by the people of this state with the authority to
supervise public instruction, I adopted the Common Core State Standards in English Language Arts and
Mathematics as our Wisconsin state standards in June 2010. T did so because the Common Core State Standards are
world class standards that will better prepare all of Wisconsin’s children to be ready for college and career.

The Common Core State Standards in English Language Arts and Mathematics:

e challenge students to learn at higher levels in the critical areas of reading, writing, and mathematics:
* arerigorous, clear, and deeper standards;

* are benchmarked to the highest U.S, state and international standards to ensure students are ready to
succeed in college and/or careers; and

* arealigned to the expectations of higher education and employers.

To those who are concerned that the Common Core represents too much “federal intrusion” into our state and local
decisions, let me say clearly that I was not coerced by the federal government to adopt the Common Core, and
didn’t adopt the Common Core in order to qualify for a Race to the Top grant,

On the contrary, Wisconsin’s road to adopting higher and better standards began as early as 2007 — long before
President Obama and Race to the Top came on the scene. We knew back then — and were consistently told by
business leaders, higher education leaders, educators, and even legislators — that the previous standards were not
getting the job done.,
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Our old ELA and math standards were only set at grades four, eight, and 12, leaving districts to fill in the gaps
between grades; often a costly process that took tons of staff time and resources. We heard from businesses that
students were not prepared with the knowledge and skills to succeed in the workplace and from higher education
leaders who felt students were not as prepared as they needed to be to succeed in college. And, we consistently
received low marks from national think tanks, like the Fordham Foundation, that compared the rigor of standards
across states.

As a result, years before the state-led common core initiative, DPI began the process of revising our state standards
in 2007.

e In 2007, Competitive Wisconsin and DPI held a summit for state business leaders, higher education,
educators, and legislators, to determine the kinds of knowledge and skills they felt were most
important for growing an educated and prepared Wisconsin workforce. As a result of that work, it was
clear that Wisconsin’s old standards would need to be replaced.

e  DPI then partnered with the American Diploma Project and Partnership for 21st Century Skills
to convene a task force focused on examining Wisconsin’s 1998 Model Academic Standards to assess
their college and career readiness. The task force, comprised of educators, legislators, parents, and
business representatives, found the 1998 standards outdated for the demands of today. After the work
of the Task Force, individual English Language Arts and Mathematics leadership teams began the
process of revising the standards in 2008.

e  Midway through Wisconsin’s standards revision process, the National Governors Association (NGA)
and the Council of Chief State School Officers (CCSSO) began a multi-state discussion about the
value of partnering across states to create a common set of college and career ready benchmarks for
math and English language arts. The argument was similar to the statewide discussion we were already
having — what are the fundamental knowledge and skills that all children should know and be able to
do in order to succeed in today’s global economy? As NGA and CCSSO began their work with
governors and state chiefs around the country, they were able to leverage the work already in progress
by states like Wisconsin.

In 2009, Wisconsin joined as a partner in this state-led process to create higher, clearer standards that were
internationally benchmarked, specific but not prescriptive, and most importantly, would prepare students for college
and careers.

Given that we were already well into our own standards revision process, we were ahead of the curve to be able to
analyze the Common Core and how it matched up with Wisconsin values. We had teams of educators and
stakeholders already engaged in conversations about what Wisconsin students should know and be able to do in
these two core subject areas. We were able to use these same teams to examine multiple draft versions of the
Common Core against our own Wisconsin blueprint, which previous critics of Wisconsin’s standards called
“intellectually demanding” and “well aligned” with college and career expectations.

In March of 2010, the DPI held a summit with representatives from higher education, administration, school boards,
teachers, and parents focused on providing feedback on the final draft of the Common Core standards. In addition,
public comment periods were held, where any stakeholder, from parents, to educators, to community members, had
full access to the entire draft Common Core Standards document, and invitations to provide feedback were sent
through many channels. Wisconsinites responded, and comments were largely positive and focused more on
specifics, many changes of which were incorporated into the final draft, released in late spring of 2010.

All of this work made my decision around the Common Core State Standards a no brainer. The Common Core State
Standards were — and still are — the right move for our children and for our state. To date, 45 states, the District of
Columbia, and four territories have agreed. In addition to the broad support among K-12 educational organizations,
numerous state, national, military, higher education, and parent organizations have offered their support as well,
including:
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¢ The U.S. Chamber of Commerce

e  The Business Roundtable

e The Partnership for 21st Century Skills

e  The Business-Higher Education Forum

® The Association of American Colleges and Universities
¢  The Military Child Coalition

¢  The United States Army and

®  The National PTA, to name just a few.

Since 2010, hundreds of thousands of students and parents have been working to reach this new, tougher bar, and
tens of thousands of educators are using the Common Core State Standards in classrooms across the state. Schools
and districts have been working with the new standards to plan curriculum and instruction that is both meaningful
for the local community, and for the students they serve. They have been publically available for all citizens for over
three years.

Also, you, the Legislature, and the governor have supported the implementation of the Common Core in various
ways since 2010,

e While I have the constitutional and statutory authority to adopt standards, in 2011 Wisconsin Act 32,
the Legislature and governor explicitly required me to adopt the Common Core Standards. The act
directed the Department of Public Instruction to replace the Wisconsin Knowledge and Concepts
Examination, which measured the old 1998-era standards, with new pupil assessments that shall
“measure mastery of the common core standards.”

* 2013 Wisconsin Act 20, this year’s biennial budget bill, fully funds the Smarter Balanced Assessments
aligned to the Common Core. These new assessments are being piloted across the state this spring, and
will be fully implemented next year.

®  The Governor’s Read to Lead Task Force, which included bipartisan legislative representation,
affirmed support for the Common Core State Standards in English Language Arts and considered them
to be the underpinning to improving reading outcomes in our state. That report specifically
recommended that DPI review and update Wisconsin’s Model Early Learning Standards to align with
the Common Core.

* 2011 Wisconsin Act 166 established a new state law on educator effectiveness which requires the use
of the new, Common Core-aligned assessments for teacher evaluations, and they are a basis of our
work with teacher education programs.

* The new state school accountability system, based on the work of the School and District
Accountability Design Team that was quad-chaired by the governor, Legislature’s education chairs,
and me, created report cards for school and districts that will have the new assessments as a key
component.

* The Common Core State Standards were a point of discussion during the work of the Governor’s
Council on College and Workforce Readiness, which included bipartisan legislative representation.
The report of the chair of that group, Tim Sullivan, affirmed the importance of the standards, noting
their goal of “deeper understanding” of key topics.

The Common Core State Standards are a serious step forward for Wisconsin. They are the foundation of many other
transformative efforts to improve student achievement, and our schools. Without strong standards at the foundation,
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all of our other efforts — around assessment, accountability, educator effectiveness, early reading — will all fall
apart.

Wisconsin’s Common Core State Standards are world class, and set a much higher bar for all kids in the state to
reach. And we owe it to them to stay the course.

Thank you and 1 am free to take a few questions.

wHH

Tony Evers is Wisconsin's elected state superintendent of public instruction. An electronic copy of this testimony can
be found online at hitp://commoncore. dpi.wi. gov/ﬁ!es/commoncore/CCSS#common—core—state-xtandards-
testimony.pdyf.
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Top 5 Reasons to Support
the Common Core State Standards

Wisconsin's Voice

» Wisconsin educators, parents, community leaders, and the public provided input into
the development of the standards before the state adopted them in 2010. Local
schools decide how the standards should be taught and which resources to be used
in curriculum.

Great for Students

The CCSS are more rigorous than Wisconsin's previous standards and are on par with
what is taught in leading countries around the world. They promote creative and
critical thinking over rote memorization. They prepare students with the skills they
need to succeed in a globally competitive workforce.

Great for Schools

« The CCSS are rigorous, clear, and specific at each grade level. Teachers are able to
collaborate within and across disciplines to create new, innovative, and more
- effective ways to actively engage students in learning.

Great for Parents

« Because the CCSS are aligned with college and career expectations, students are
better prepared for the demands they face after high school. College costs are
reduced because there is less need for expensive, remedial, non-credit bearing
courses. Students enter the workforce better equipped to earn a livable wage.

5 Great for the Economy

These higher standards prepare students, our future workforce, with the skills that
the workplace demands. A better prepared, more highly skilled workforce attracts
new businesses to the state and allows current businesses to hire employees that are
ready to work.

To learn more about the CCSS, visit http://standards.dpi.wi.gov/ccss-community/ccss-comunity .
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Wisconsin Standards for English Language Arts
From Model Academic Standards (1998) to Common Core State Standards

World Class Standards

Common Core State Standards demand mfbre from students. With
Wisconsin Model Academic Standards (1898), students were
expected to simply “respond” while reagding. Common Core State
Standards expect students to “analyze Jdelineate, integrate, and
interpret” while reading. /

¥

Clearer Standards';

Comimon Core State Standards are clearer than the Wisconsin
Model Academic Standards (1998). Wisconsin Model Academic
Stapidards (1998) had only six broad standards for what students
negded to know and be able to do. This approach often led to
hfusion about what to teach and when. Common Core State
Standards provide over forty standards that clearly state what it is
gtudents need to know and be able to do at each grade level,

More Specific Standards

Common Core State Standards are more specific than the Wisconsin
Model Academic Standards (1998). Old Wisconsin Standards had

| identical standards for fourth graders, eighth graders, and twelfth
graders while the Common Core State Standards provide grade-level
standards that define the exact skills and understandings that
students must demonstrate at each grade level,
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1998 Rehding Content Standard

Wisconsin (same standard K-12th grade)

Model Read and respond to a wide range

of writing to build an
Standards ~ understanding of written materials,
for ELA of themselves, and of others

Academic

One (of 26 total) READING standards from Common Core State Standards for ELA
Reading Foundational Skills: Focus on Phonics and Word Recognition (RF 3)

*Notice how phonics skills build on one another from kindergarten through 5™ grade.
Grade )

K Know and apply grade-level phonics and word analysis skills in decoding words.

e Demonstrate basic knowledge of one-to-one letter-sound correspondences by producing the primary
sound or many of the most frequent sounds for each consanant.

e Associate the long and short sounds with the commaon spellings (graphemes) for the five major vowels.

e Read common high-frequency words by sight (e.g., the, of, to, you, she, my, is, are, do, does).

e Distinguish between similarly spelled words by identifying the sounds of the letters that differ.

1 Know and apply grade-level phonics and word analysis skills in decoding words.

o Know the spelling-sound correspondences for common consonant digraphs.

e Decode regularly spelled one-syllable words.

e Know final -e and common vowel team conventions for representing long vowel sounds.

e Use knowledge that every syllable must have a vowel sound to determine the number of syllablesina
printed word. '

e Decode two-syllable words following basic patterns by breaking the words into syllables.

e Read words with inflectional endings.

e Recognize and read grade-appropriate irregularly spelled words.

2 Know and apply grade-level phonics and word analysis skills in decoding words.

e Distinguish long and short vowels when reading regularly spelled one-syllable words.
o Know spelling-sound correspondences for additional common vowel teams.

e Decode regularly spelled two-syllable words with long vowels.

e Decode words with common prefixes and suffixes.

e Identify words with inconsistent but common spelling-sound correspondences.

e Recognize and read grade-appropriate irregularly spelled words.

3 Know and apply grade-level phonics and word analysis skills in decoding words.

e |dentify and know the meaning of the most common prefixes and derivational suffixes.
e Decode words with common Latin suffixes.

e Decode multi-syllable words.

e Read grade-appropriate irregularly spelled words.

4 Know and apply grade-level phonics and word analysis skills in decoding words.
e Use combined knowledge of all letter-sound correspondences, syllabication patterns, and morphology
(e.g., roots and affixes) to read accurately unfamiliar multisyllabic words in context and out of context.

5 Know and apply grade-level phonics and word analysis skills in decoding words.
e Use combined knowledge of all letter-sound correspondences, syllabication patterns, and morphology
(e.g., roots and affixes) to read accurately unfamiliar multi-syllabic words in context and out of context.
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Wisconsin Standards for Mathematics
From Model Academic Standards (1998) to Common Core State Standards

World Class Standards

Learning mathematics with understanding is a focus of the Common
Core State Standards. Many of the Common Core State Standards
begin with the verb "understand.”" Students understand a
mathematical concept if they can use mathematical reasoning along
with a variety of representations, explain the concept to someone else,
and apply the concept to another situation. The old Wisconsin
standards have less emphasis on these higher order skills.

Clearer Standards

Common Core State Standards are clearer than the Wisconsin Model
Academic Standards (1998) and provide a specific staircase of skills

\ that build,,.i.lpon one another. Wisconsin Model Academic Standards

i (1998) were written only for fourth, eighth and twelfth grades. This

| made it/difficult to know what students should master at specific
grade Jevels. For example, the old Wisconsin standards stated that
studehts should be able to "use numbers effectively for various
purposes.” The student's development of mathematical operations

A@number sense is never specified.

More Specific Standards

} Common Core State Standards provide grade-level priorities not found in

| the Wisconsin Model Academic Standards (1998). Wisconsin Model

| Academic Standards (1998) have only six total standards and rely instead
on a handful of performance indicators that are broad, optional, and

appear only at three grade levels (4, 8, and 12).
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umber Operations & Relationships i
MOdeI_ Content Standard %
Academic (same standard K-12th grade) '

Standards for

. Use numbers effectively for various purposes,
Mathemtics such as counting, measuring, estimating, and

(1998) problem solving.

One (of over 20) Common Core State Standard for Mathematics:

Operations and Algebraic Thinking to Algebra

*Notice how mathematics skills build on one another to college and career readiness.

Grade

K Understand addition as putting together and adding to, and understand subtraction as
taking apart and taking from.

1 Understand and apply properties of operations and the relationship between addition and
subtraction.

2 Represent and solve problems involving addition and subtraction.

3 Understand properties of multiplication and the relationship between multiplication and
division. :

4 Use the four operations with whole numbers to solve problems.

5 Write and interpret numerical expressions.

6 Apply and extend previous understandings of arithmetic to algebraic expressions.

7 Solve real-life and mathematical problems using numerical and algebraic expressions and
equations.

8 Analyze and solve linear equations and pairs of simultaneous linear equations.

HS Understand solving equations as a process of reasoning and explain the reasoning.
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Wisconsin' and the Common Core State Standards for English Language
Arts and Mathematics:
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What are the Common Core State Standards?

Since 2010, 45 states and the District of Columbia have adopted the Common Core State Standards
(CCSS), a set of consistent English language arts and mathematics expectations for what students should
know and be able to do in kindergarten through 12" grade. Each state made its local decision to adopt
after opportunities to review drafts and voice feedback. Wisconsin was well poised to adopt the CCSS in
June of 2010, leveraging the involvement of statewide English language arts and mathematics educator
leadership teams in the review process, and gaining statewide support through multiple stakeholder
events held in the spring of 2010.

The CCSS are rigorous, internationaIlv;benchmarked English language arts and mathematics standards
that are designed to ensure that students leave school with the knowledge and skills needed to succeed
in college and careers. The CCSS are NOT a national or state curriculum nor are they federally
mandated. They were developed by a team of experts, educators and stakeholders in a process led by
the National Governors Assaciation and the Council of Chief State School Officers. Since 2010, the CCSS
have garnered support from business, professional, advocacy, and policy stakeholders, and alsa have the

support of national parent organizations.

How will Wisconsin assess the Common Core State Standards?

States will select an aligned assessment to the CCSS where scores will be available sooner than ever
before, providing parents and teachers the ability to intervene quickly and support struggling students.
Wisconsin's selected state assessment must match the academic demahds of the CCSS, reflect the
instructional shifts evident in the CCSS, and measure college and career readiness. To that end,
Wisconsin is committed to an assessment system aligned to the CCSS in both letter and spirit, which will
also include a college entrance assessment such as the ACT. Wisconsin will continue to work with
Smarter Balanced Assessment Consortium to develop a system of multiple assessments at grades 3-11,
including formative, interim, and summative tools, as well as resources that will assist with further CCSS

implementation.

Why share standards across states?

In 2010, the National Governors Association (NGA) and the Council of State School Officers (CCSSO)
recognized the oppartunity to clearly define the knowledge and skills that will prepare students for the
21* century workplace and will ensure students are truly college and career ready. Leveraging the

expertise and experience of educators across 48 states was crucial to developing strong standards that

Last Updated: 8-6-2013
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meet the needs of all students. Working with state partners on the implementation of the CCSS also

helps us to learn from one another, share free and available resources, and support students as they

move from state to state.

The CCSS provide this guidance and support, while still maintaining the local control so important to
districts throughout the state. Since 2010, Wisconsin has begun to link this system of CCSS, instruction
and assessment to school accountability measures, educator effectiveness, and accountability for pre-
service educator preparation programs. The CCSS provide the foundation for all of these important
systems statewide. Additionally, the CCSS provide a framework to Wisconsin educators far research-
based instructional practices that will truly transform student learning. This is a significant opportunity

for our state.

Example English language arts and mathematics standards:

Academic standards are expectations for what students should know and be able to do in kindergarten
through 12" grade. The Common Core State Standards articulate this knowledge and skills in the areas

of English language arts and mathematics.

Example English language arts CCSS from grade 3: Determine the main idea of a text; recount the key
details and explain how they support the main idea (Informational Reading, 3.2)

Example mathematics CCSS from grade 6: Fluently add, subtract, multiply, and divide multi-digit
decimals using the standard algorithm for each operation. (Number System, 6.3)

Where can I find the CCSS?
There are two places to view and download the CCSS.

Council of Chief State School Officers and National Governors Association sponsored website:
www.corestandards.org

Wisconsin Department of Public Instruction Common Core State Standards website:

http://commoncore.dpi.wi.gov/

For up to date Wisconsin CCSS news, resources and opportunities, follow us on Twitter @WisDPICCSS

Last Updated: 8-6-2013
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Myth: The CCSS are not challenging enough.

Fact: The CCSS have dramatically improved the rigor of Wisconsin standards. A 2008 task force of
educators, parents, higher education faculty, and business leaders were charged by former-
Superintendent Burmaster to examine existing Wisconsin math and English standards and to make
recommendations for improving them. This process was facilitated by the American Diploma Project, a
non-profit organization responsible for assisting over 30 states examine their state standards for
evidence of college and career readiness. At the end of this process in 2008, the task force
recommended a complete revision of standards to ensure college and career readiness for all Wisconsin
students and submitted a number of key features that should be required of any Wisconsin college and
career ready standards. The CCSS meet all of them; a conclusion verified through our own state
consideration of the drafts of the CCSS, which included stakeholder meetings and a period of open
comment on the draft standards. The Thomas B. Fordham Foundation, a national conservative-leaning
education think tank, estimates that Wisconsin experienced one of the highest jumps in rigor from old
to new standards when we adopted the CCSS.

Myth: The CCSS only include skills and do not address the importance of content knowledge.
Fact: The CCSS re'cognize that both content and skills are important.

In English language arts, the CCSS require certain critical content for all students, including: classic fables
and stories from around the world, America’s Founding Documents, American literature, and
Shakespeare. Appropriately, the crucial decisions about what content should be taught are left to local
determination.

In mathematics, the CCSS lay a solid foundation in the four operations of addition, subtraction,
multiplication, and division of whole numbers, fractions, and decimals. Taken together, these elements
support a student’s ability to learn and apply more demanding mathematics concepts and procedures.
The middle school and high school CCSS call on students to practice applying mathematical ways of
thinking to real world issues and challenges; they prepare students to think and reason mathematically.
The CCSS set a rigorous definition of college and career readiness, not by piling topic upon topic, but by
demanding that students develop a depth of understanding and ability to apply mathematics to new
situations, as college students and employees regularly do.

In addition to English language arts and mathematics; the CCSS require that students systematically
acquire knowledge in other disciplines through more reading, writing, speaking, and listening than ever
before. To assist with this expectation, Wisconsin’s adoption of the CCSS includes the CCSS for Literacy
in All Subject Areas. The literacy standards assist content area teachers in teaching deeper and richer
content knowledge in all subjects. These standards acknowledge the important role of reading, writing,
speaking, listening, and language in developing and communicating content knowledge in ways that
deepen understanding. For example, the way a student writes a science lab report is very different than
the writing necessary to craft a historical essay with support, or a business letter to a prospective
employer. Students need to learn the reading, writing, speaking, and listening skills most relevant to

Last Updated: 8-6-2013
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communicating and understanding in each content area, which will lead to better mastery of content
across the curriculum.
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Myth: The CCSS are not internationally benchmarked.

Fact: International benchmarking played a significant role in the development of the CCSS. In fact, the
CCSS include an appendix listing the evidence that was consulted in drafting the CCSS and the
international data consulted in the benchmarking process is included in the appendix.

Myth: Other states have repealed the CCSS.

Fact: At the date of publication (Aug 6, 2013) none of the 45 states who have fully adopted the CCSS
have repealed or plan to repeal or replace the CCSS. Though several states are participating in a review
of the CCSS, no state has taken the step to “undo” the CCSS. :

Myths About Implementation

Myth: The cost of implementing the CCSS represents a huge burden for Wisconsin citizens.

Fact: The cost of implementing the CCSS is no different than the cost of implementing any set of
standards. DPI has not requested any additional funding for CCSS implementation in either the 2011-13
or 2013-15 state budgets. The costs of CCSS-aligned assessments are in line with previous state WKCE
assessments required by federal NCLB legislation, and this cost was supported throughout the 2013-15
state budget process. Locally, each Wisconsin district selects instructional materials aligned to
standards, and this process is a constantly ongoing cycle. The adoption of the CCSS has been worked
into this curriculum adoption cycle locally, just like any other state standards adoption in the past.

Myth: The CCSS tell teachers what to teach.

Fact: The best understanding of what works in the classroom comes from the teachers who are in the
classroom. That’s why these standards establish what students need to learn, but they do not dictate
how teachers should teach. Instead, individual states, local schools and teachers decide how best to help
students reach the CCSS.

Myth: The CCSS amount to a national curriculum for our schools.
Fact: The CCSS are not a curriculum. They are a clear set of expectations for what knowledge and skills
will help our students succeed. Local teachers, principals, superintendents and others decide how the

CCSS are to be met. Teachers continue to devise lesson plans and tailor instruction to the individual
needs of the students in their classrooms.

Last Updated: 8-6-2013
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Myth: The CCSS eliminate competition among textbook publishers and criculum developers, forcing
private and home-school children to use CCSS curriculum.

Fact: In Wisconsin, all public and private schools as well as home-schooled students have complete
freedom to select the high quality instructional materials that best meet the needs of their students. The
CCSS are simply a set of standards for what students should know and be able to do. There are
countless textbook series and curriculum approaches dedicated to meeting these standards, as well as
other sets of standards used in the US. This approach is unchanged from past years.

Myth: The federal government will take over ownership of the Common Core State Standards Initiative.

Fact: The federal government does not govern the Common Core State Standards Initiative. The
Initiative was and remains a state-led effort supported through the National Governors Association
Council of Chief State School Officers. In Wisconsin, all decisions about curriculum and content are
made at the local level.

Myth: Implementation of the CCSS will lead to government collection and sharing of private personal
and family information via an electronic database.

Fact: Student data are highly protected and our efforts around student data systems fully comply with
the law by adopting data privacy and security protections that meet the highest industry standards,
exceed federal (Family Educational Rights and Privacy Act or FERPA) requirements, and are designed to
ensure that student data are used only for agreed-upon education purposes and not further disclosed.
In no case would data never be sold to anyone - ever. The data are owned by the districts, and the DPI
will protect it according to federal and state laws. No new data collection is required as part of the
Comman Core State Standards initiative.

Myths About Process

Myth: The CCSS has not been adequately field tested.

Fact: Standards are not field-tested; rather they are revised at appropriate intervals. There are
countless materials designed to teach standards through strategies, curriculum, textbooks etc, and any
attempt to “field test” a set of standards would hot test the standards as much as the resources used to
teach the standards. The CCSS adoption and revision approach is no different than approaches taken by
the majority of states (including Wisconsin under Governor Thompson) in designing and adopting
standards. As the CCSS are fully implemented and we begin to analyze the college and career readiness
of students in Wisconsin, we will continue to make necessary adjustments and revisions to the
standards. Assessments are often field-tested, and currently, Wisconsin is participating in field-testing
and piloting the SMARTER assessment aligned to the CCSS.

Myth: No teachers were involved in writing the CCSS.

Last Updated: 8-6-2013
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Fact: The standards drafting process relied on teachers and standards experts from across the country.
Wisconsin teachers played an important role in the reviewing and release of the standards.

Myth: The CCSS are not research or evidence based.

Fact: The CCSS have made careful use of a large and growing body of evidence. The evidence base
includes scholarly research; surveys on what skills are required of students entering college and
workforce training programs; assessment data identifying college-and career-ready performance; and
comparisons to standards from high-performing states and nations.

In English language arts, the CCS5 build on the firm foundation of the National Assessment of
Educational Progress (NAEP) frameworks in Reading and Writing, which draw on extensive scholarly
research and evidence. Additionally, the National Reading Panel Report provided guidance to the CCSS,
particularly on the Reading Foundations section. '

In mathematics, the CCSS draw on recommendations from Trends in International Mathematics and
Science Study (TIMSS) and other studies of high-performing countries that the traditional mathematics
curriculum must become substantially more coherent and focused to improve student achievement,
addressing the problem of a curriculum that is “3 mile wide and an inch deep.”

Myths About Content and Quality: ELA/Literacy

Myth: The CCSS in English Language Arts are just vague descriptions of skills; they don’tinclude a
reading list or any other similar reference to content.

Fact: The CCSS provide specific descriptions and qualities of the sufficiently complex texts educators
should be using in each grade level. The CC55 provide guidance for teachers, schools, and districts in
making decisions about what texts to use. To meet this goal, the CCSS include excerpted sample texts
(Appendix B) that demonstrate the level of text complexity appropriate for grade bands. Teachers,
schools, and districts understand the learning demands set out in the CCSS, examine the exemplars for
text complexity, and make decisions about what texts will best meet the needs of students. Wisconsin
has developed high quality materials and processes educators can use to help select complex texts in
line with the text complexity outlined in Appendix B. These resources can be found at
http://CCSS.dpi.wi.gov/stn ela-tchingandirng

Myth: The CCSS do not emphasize fiction/literature. The standards ask English teachers to teach other
subject-area texts.

Fact: The CCSS require certain critical content for all students, including: classic fables and staries from
around the world, America’s Founding Documents, American literature, and Shakespeare.
Appropriately, the remaining crucial decisions about what content should be taught are left to local
determination. All reading lists and other content decisions are made at the local level in Wisconsin. In

Last Updated: 8-6-2013
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Much of the reading done in high school, college and the workforce is informational text. To meet this
demand, the CCSS call for students to read increasing amounts of informational text as they move
toward college and career readiness. This increased amount of nonfiction reading happens through the
texts read in all subject areas, including science, social studies, history, and technical subjects to gain
critical content knowledge. Fiction/literature remains a critical part of what is studied in English
classrooms. Wisconsin has become a national leader in efforts to ensure all subject areas include
reading, writing, speaking and listening activities that are relevant to that subject. For more information
on this effort, called Disciplinary Literacy in Wisconsin, please visit
http://standards.dpi.wi.gov/stn_disciplinaryliterac

Myths About Content and Quality: Mathematics

Myth: The CCSS for mathematics do not prepare or require students to learn Algebra in the 8™ grade, as
many states’ current standards do.

Fact: When fully implemented, the CCSS prepare students for Algebra 1 in 8" grade by including the
prerequisites for this course in grades K-7. Students who master the K-7 material with sufficient
understanding will be able to take Algebra 1 in 8" grade. At the same time, grade 8 standards are also
included; these include rigorous algebra and will transition students effectively into a full Algebra 1
course.

The K-7 standards build a strong foundation where students are actively engaged in learning and
understanding the prerequisite skills for a successful transition to higher levels of mathematics.
Students who have completed 7" grade and mastered the content and skills throughout the 7" grade
will be well prepared for algebra in grade 8. Together, the middle school CCSS are robust and provide a
coherent and rich preparation for high school mathematics. Fifteen presidents of the professional
societies that make up the Conference Board of the Mathematical Sciences have recently signed

a statement of “strong support” for the Common Core State Standards for Mathematics (Aug 6, 2013).
The statement calls the Common Core State Standards “an auspicious advance in mathematics
education.”

Myth: Key mathematics topics are missing or appear in the wrong grade.

Fact: The mathematical progressions presented in the CCSS are coherent and based on evidence.

Part of the problem with having 50 different sets of state standards is that today, different states cover
different topics at different grade levels. Coming to consensus guarantees that from the viewpoint of
any given state, topics will move up or down in the grade level sequence. This is unavoidable. What is

important to keep in mind is that the progression in the CCSS is mathematically coherent and leads to
college and career readiness at an internationally competitive level.

Last Updated: 8-6-2013



‘COMMON CORE

biatic G
INSTRUCT ].ON SJAIT E ,S:Té NNDSA P'. DNS

Myth: The CCSS for mathematics do not require students to learn basic math facts.

Fact: The CCSS specify grade levels by which students are expected to be fluent with basic facts. The
CCSS set a rigorous definition for a richer acquisition of mathematical content by asking students to
apply the mathematics at a deeper level, gain a conceptual understanding of the mathematics while at

the same time obtain the speed and fluency of knowing mathematics facts and algorithms (solve for x).

Last Updated: 8-6-2013
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND.TECHNICAL SUBJECTS

Introduction

The Commeon Core State Standards for English Language Arts & Literacy in
History/Social Studies, Science, and Technical Subjects (“the Standards”) are
the culmination of an extended, broad-based effort to fulfill the charge issued
by the states to create the next generation of K-12 standards in order to help
ensure that all students are college and career ready in literacy no later than the
end of high school.

The present work, led by the Council of Chief State School Officers (CCSS0)
and the National Governors Association (NGA), builds on the foundation laid by
states in their decades-long work on crafting high-quality education standards.
The Standards also draw on the most important international models as well

as research and input from numerous sources, including state departments

of education, scholars, assessment developers, professional organizations,
educators from kindergarten through college, and parents, students, and other
members of the public. In their design and content, refined through successive
drafts and numerous rounds of feedback, the Standards represent a synthesis of
the best elements of standards-related work to date and an important advance
over that previous work.

As specified by CCSSO and NGA, the Standards are (1) research and evidence
based, (2) aligned with college and work expectations, (3) rigorous, and

(4) internationally benchmarked. A particular standard was included in the
document only when the best available evidence indicated that its mastery was
essential for college and career readiness in a twenty-first-century, globally
competitive society. The Standards are intended to be a living work: as new and
better evidence emerges, the Standards will be revised accordingly.

The Standards are an extension of a prior initiative led by CCSSO and NGA to
develop College and Career Readiness (CCR) standards in reading, writing,
speaking, listening, and language as well as in mathematics. The CCR Reacling,
Writing, and Speaking and Listening Standards, released in draft form in
September 2009, serve, in revised form, as the backbone for the present
document. Grade-specific K-12 standards in reading, writing, speaking, listening,
and language translate the broad (and, for the earliest grades, seemingly
distant) aims of the CCR standards into age- and attainment-appropriate terms.

The Standards set requirements not only for English language arts (ELA)
but also for literacy in history/social studies, science, and technical subjects.
Just as students must-learn to read, write, speak, listen, and use language
effectively in a variety of content areas, so too must the Standards specify
the literacy skills and understandings required for college and career
readiness in multiple disciplines. Literacy standards for grade 6 and above
are predicated on teachers of ELA, history/social studies, science, and
technical subjects using their content area expertise to help students meet
the particular challenges of reading, writing, speaking, listening, and language
in their respective fields. It is important to note that the 6-12 literacy )
standards in history/social studies, science, and technical subjects are not
meant to replace content standards in those areas but rather to supplement
them. States may incorporate these standards into their standards for those
subjects or adopt them as content area literacy standards.

As a natural outgrowth of meeting the charge to define college and career
readiness, the Standards also lay out a vision of what it means to be a literate
person in the twenty-first century. indeed, the skills and understandings
students are expected to demonstrate have wide applicability outside the
classroom or workplace. Students who meet the Standards readily undertake
the close, attentive reading that is at the heart of understanding and enjoying
complex works of literature, They habitually perform the critical reading
necessary to pick carefully through the staggering amount of information
available today in print and digitally. They actively seek the wide, deep, and
thoughtful engagement with high-quality literary and informational texts

that builds knowledge, enlarges experience, and broadens worldviews.

They reflexively demonstrate the cogent reasoning and use of evidence

that is essential to both private deliberation and responsible citizenship in a
democratic republic. In short, students who meet the Standards develop the
skills in reading, writing, speaking, and listening that are the foundation for any
creative and purposeful expression in language.

June 2, 2010
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Distribution of Literary and Informational Passages by Grade in
the 2009 NAEP Reading Framework

Distribution of Communicative Purposes by Grade
in the 2011 NAEP Writing Framework

Literary Informational To Persuade To Explain To Convey Experience
4 50% 50% 4 30% b 35% 35%
8 - , : 45% . 55% 8 i TBEDe . 35% L 30%
12 30% 70% ’ 12 40% 40% 20%

Source: National Assessment Governing Board. (2008). Reading framework for'the 2009 National Assess-
ment of Educational Progress. Washington, DC: U.S. Government Printing Office.

The Standards aim to align instruction with this framework so that many more
students than at present can meet the requirements of college and career
readiness, In K-5, the Standards follow NAEP’s lead in balancing the reading
of literature with the reading of informational texts, including texts in history/
social studies, science, and technical subjects, In accord with NAEP's growing
emphasis on informational texts in the higher grades, the Standards demand
that a significant amount of reading of informational texts take place in and
outside the ELA classroom. Fulfilling the Standards for 6-12 ELA requires
much greater attention to a specific category of informational text—literary
nonfiction—than has been traditional. Because the ELA classroom must focus
on literature (stories, drama, and poetry) as well as literary nonfiction, a great
deal of informational reading in grades 6-12 must take place in other classes if
the NAEP assessment framework is to be matched instructionally! To measure
students’ growth toward college and career readiness, assessments aligned with
the Standards should adhere to the distribution of texts across grades cited in
the NAEP framework.

NAEP likewise outlines a distribution across the grades of the core purposes
and types of student writing. The 2011 NAEP framework, like the Standards,
cultivates the development of three mutually reinforcing writing capacities:
writing to persuade, to explain, and to convey real or imagined experience.
Evidence concerning the demands of college and career readiness gathered
during development of the Standards concurs with NAEP’s shifting emphases:
standards for grades 9-12 describe writing in all three forms, but, consistent
with NAEP, the overwhelming focus of writing throughout high school should
be on arguments and informative/explanatory texts.?

The percentages on the table reflect the sum of student reading, not just reading in ELA
settings. Teachers of senior English classes, for example, are not required to devote 70
percent of reading to informational texts. Rather, 70 percent of student reading across the
grade should be informational,

2As with reading, the percentages in the table reflect the sum of student writing, not just
writing in ELA settings.

Source: National Assessment Governing Board. (2007). Writing framework for the 2011 National
Assessment of Educational Progress, pre-publication edition. lowa City, |1A: ACT, Inc.

It follows that writing assessments aligned with the Standards should adhere to
the distribution of writing purposes across grades outlined by NAEP.

Focus and coherence in instruction and assessment

While the Standards delineate specific expectations in reading, writing,
speaking, listening, and language, each standard need not be a separate focus
for instruction and assessment. Often, several standards can be addressed by

a single rich task. For example, when editing writing, students address Writing
standard 5 (“Develop and strengthen writing as needed by planning, revising,
editing, rewriting, or trying a new approach”) as well as Language standards 1-3
(which deal with conventions of standard English and knowledge of language).
When drawing evidence from literary and informational texts per Writing
standard 9, students are also demonstrating their comprehension skill in relation
to specific standards in Reading. When discussing something they have

read or written, students are also demonstrating their speaking and listening
skills. The CCR anchor standards themselves provide another source of focus
and coherence.

The same ten CCR anchor standards for Reading apply to both literary and
informational texts, including texts in history/social studies, science, and
technical subjects. The ten CCR anchor standards for Writing cover numerous
text types and subject areas. This means that students can develop mutually
reinforcing skills and exhibit mastery of standards for reading and writing across
a range of texts and classrooms.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMON CORE STATE STANDARDS far ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES; SCIENCE AND TECHNICAL SUBJECTS

Students Who are College and Career Ready

in Reading, Writing, Speaking, Listening, and Language

The descriptions that follow are not standards themselves but instead offer a portrait of students who meet the standards set out in this document. As students
advance through the grades and master the standards in reading, writing, speaking, listening, and language, they are able to exhibit with increasing fullness and

regularity these capacities of the literate individual.

They demonstrate independence.

Students can, without significant scaffolding, comprehend and evaluate
complex texts across a range of types and disciplines, and they can construct
effective arguments and convey intricate or multifaceted information. Likewise,
students are able independently to discern a speaker’s key poeints, request
clarification, and ask relevant guestions. They build on others’ ideas, articulate
their own ideas, and confirm they have been understood. Without prompting,
they demonstrate command of standard English and acquire and use a
wide-ranging vocabulary. More broadly, they become self-directed learners,
effectively seeking out and using resources to assist them, including teachers,
peers, and print and digital reference materials.

They build strong content knowledge.

Students establish a base of knowledge across a wide range of subject matter
by engaging with works of quality and substance. They become proficient

in new areas through research and study. They read purposefully and listen
attentively to gain both general knowledge and discipline-specific expertise.
They refine and share their.knowledge through writing and speaking.

They respond to the varying demands of audience, task, purpose,
and discipline.

Students adapt their communication in relation to audience, task, purpose, and
discipline. They set and adjust purpose for reading, writing, speaking, listening,
and language use as warranted by the task. They appreciate nuances, such as
how the composition of an audience should affect tone when speaking and
how the connotations of words affect meaning. They also know that different
disciplines call for different types of evidence (e.g., documentary evidence in
history, experimental evidence in science).

They comprehend as well as critique.

Students are engaged and open-minded—but discerning—readers and listeners,
They work diligently to understand precisely what an author or speaker is
saying, but they also question an author’s or speaker’s assumptions and
premises and assess the veracity of claims and the soundness of reasoning.

They value evidence.

Students cite specific evidence when offering an oral or written interpretation
of a text. They use relevant evidence when supporting their own points in
writing and speaking, making their reasoning clear to the reader or listener, and
they constructively evaluate others’ use of evidence.

They use technology and digital media strategically and capably.

Students employ technelogy thoughtfully to enhance their reading, writing,
speaking, listening, and language use. They tailor their searches online to
acquire useful information efficiently, and they integrate what they learn using
technology with what they learn offline. They are familiar with the strengths and
limitations of various technological tools and mediums and can select and use
those best suited to their communication goals.

They come to understand other perspectives and cultures.

Students appreciate that the twenty-first-century classroom and workplace
are settings in which people from often widely divergent cultures and who
represent diverse experiences and perspectives must learn and work together.
Students actively seek to understand other perspectives and cultures through
reading and listening, and they are able to communicate effectively with
people of varied backgrounds, They evaluate other points of view critically
and constructively. Through reading great classic and contemporary works

of literature representative of a variety of periods, cultures, and worldviews,

students can vicariously inhabit worlds and have experiences much different
than their own.
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STANDARDS FOR

English Language Arts

&

Literacy in History/Social Studies,
Science, and Technical Subjects

K-5
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K-5 | READING: LITERATURE

I
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COMMOMN CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE.AND TECHNICAL SUBJECTS

Reading Standards for Literature K-5

=]

The following standards offer a focus for instruction each year and help ensure that students gain adequate exposure to a range of texts and tasks. Rigor is also
infused through the requirement that students read increasingly complex texts through the grades. Students advancing through the grades are expected to meet
each year’s grade-specific standards and retain or further develop skills and understandings mastered in preceding grades.

Esnmqmmqn:o_.m.
! Key Ideas'and Details = = HE

Grade 2 students:

1. With prompting and support, ask and answer 1.

questions about key details in a text.

Ask and answer questions about key details in a
text.

Ask and answer such questions as who, what,
where, when, why, and how to demonstrate
understanding of key details in a text.

Retell stories, including key details, and

2 With prompting and support, retell familiar 2 2. Recount stories, including fables and folktales
stories, including key details. demonstrate understanding of their central from diverse cultures, and determine their central

message or lesson. message, lesson, or moral.

3. With prompting and support, identify characters, 3. Describe characters, settings, and major events in 3. Describe how characters in a story respond to
settings, and Em_o_. m<mz.nm _: a m_“oE m mwo? using key n_m,nm__m 320_. avents m:Q njmﬁ_m:mmw

qum m:n mﬁ_.:nﬁ:«m ; : . g e

4, Ask and answer n:mmﬂo:m mUoE“ ::x:oé; s._oﬂn_m 4, Identify words and phrases in stories or poems 4, Describe how words and phrases (e.g., regular
in a text, that suggest feelings or appeal to the senses. beats, alliteration, rhymes, repeated lines) supply

rhythm and Bmms_jm 5 a Mﬁo? poem, or song.

5. Recognize common types of texts (e.g., m. me_mS major Q_mm_.m:nmm Umﬁs\mm: Uoo_a w:m_“ tell 5. Describe the overall m:.co,E_.m of a story, including
storybooks, poems). stories and books that give information, drawing describing how the beginning introduces the

on a wide ".mmn__:m of arange of ﬂmxﬂ Eumm %82 and the m:o::m no:n_camm gm mnﬂ_o?

6. <<;r 9053_:@ m:n_ mr_uoon name z.,m author B. Em:ﬁ@ who is telling the story at <m:OCm points 6. Acknowledge differences in the points of view of
and illustrator of a story and define the role of in a text. characters, including by speaking in a different
each in telling the story. voice for each character when reading dialogue

aloud.
<<_5 UBEE_S mso_ m:uuoz“. describe the cmm cm:mro:m and details in a m.ﬁoé ﬁo describe 7 Use _:ﬂoﬁsmﬂ_o: mm_jma ?oB the _:cmﬁaﬂ_o:m and
relationship between illustrations and the story in its characters, setting, or events. words in a print or digital text to demonstrate
which they appear (e.g., what moment in a story understanding of its characters, setting, or plot.
an illustration depicts).

B. (Not applicable to literature) 8. (Not applicable to literature) 8, (Not applicable to literature)

9. With prompting and support, compare and 9. Compare and contrast the adventures and 9. Compare and contrast two or more versions
contrast the adventures and experiences of experiences of characters in stories. of the same story (e.g., Cinderella stories) by
characters in familiar stories. aimﬁm:ﬂ authors or _“83 different nc_Eam.

Rangge of Reading:and Level of Text Complexity i S ,

10.  Actively engage in group reading activities with 10.  With prompting and support, read prose and 10. By the end of the year, read and comprehend

purpose and understanding.

.vomE\ of appropriate complexity for grade 1.

literature, including stories and poetry, in the
grades 2-3 text complexity band proficiently,
with scaffolding as needed at the high end of the
range,
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K-5 | READING: INFORMATIONAL TEXT

l
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS
Reading Standards for Informational Text K-5

_A.so_m..mm_.namqm.

_Am< _Qmmm and Umﬁm__m

1. Ask and answer questions about key details in a 1.

Grade 2 students:

1. With prompting and m:UUol mmr m:g answer Ask and answer such questions as who, what,
questions about key details in a text. text. where, when, why, and how to demonstrate

understanding of key details in a text.

2. With prompting and support, identify the main 2 Identify the main topic and retell key details of a 2 Identify the main topic of a multiparagraph text
topic and retell key details of a text. text. as well as the focus of specific paragraphs within

the text.

3 With prompting and support, describe the 3. Describe the connection between two 3. Describe the connection.between a series of
connection between two individuals, events, individuals, events, ideas, or pieces of infermation historical events, scientific icleas or concepts, or
ideas, or pieces of information i S a wmxw in a text. mﬂmbm 5 ﬁmnjz_om_ Qoomac_‘mm ina ﬂmxﬁ

nﬂmﬁ nd m.ﬂcn.ﬂ::m : . ! i ‘ :

4, With prompting mga mcuvo:“ mmx mna answer 4, >mx msn answer ncmmﬁ ons to help nmﬁmﬁj_:m or 4, Dmﬁmzs_;m .ﬁjm meaning om éoam msn_ UJ_.mmmm ina
questions about unknown words in a text. clarify the meaning of words and phrases in a text relevant to a grade 2 topic or subject area.

text,

5. Identify the front cover, back cover, and title 5. Know and use various text features (e.g., B Know and use various text features (e.g.,

page of a book.

headings, tables of contents, glossaries,
electronic menus, icons) to locate key facts or
information in a text.

captions, bold print, subheadings, glossaries,
indexes, electronic menus, icons) to locate key
facts or information in a text efficiently.

B. Name the author and illustrator of a text and
define the role of each in presénting the ideas or
EﬁoﬂEm:o: 5 a text.

:nmm:‘mzo: o* x:oimamm m:o_ _o_mmm

7 With prompting and support, describe ﬁ:m
relationship between illustrations and the text
in which they appear (e.qg., what person, place,
thing, or idea in the text an illustration depicts).

6. Distinguish between information provided by 6.
pictures or other illustrations and information
Uﬂoso_ma by the éoaqm 5 m text.

7 Cmm .njm Cmqmw ions m:Q n_mwm__m ina ﬂmxﬁ _no
describe its key ideas.

L

Identify the main purpose of a text, including
what the author wants to answer, explain, or
describe.

mx_u_mS ros_ m_umn_m_n images nm g, a Q_mmﬂm_j
showing how a machine works) contribute to and
clarify a text.

8. With prompting and support, identify the
reasons an author gives to support points in a
text.

w

8. Identify the reasons an author gives to support
points in a text.

Describe how reasons support specific points the
author makes in a text.

9. With prompting and support, identify basic
similarities in and differences between two
texts on the same topic (e.g., in illustrations,
descriptions, or _uanmo_cﬂmmu

_Nm:mm of Reading and: _. <m_ of: Text Complexity:

9. ldentify -basic similarities in and differences 9.
between two texts on the same topic (e.g.,
illustrations, descriptions, or procedures).

-

Compare and contrast the most important points
presented by two texts on the same topic.

10.  Actively engage in group reading activities with
purpose and unclerstanding.

10.  With prompting and support, read informational 10.

texts appropriately complex for grade 1.

By the end oﬁ year, read and noBmejm:Q
informational texts, including history/social
studies, science, and technical texts, in the
grades 2-3 text complexity band proficiently,
with scaffolding as needed at the high end of the
range.
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K-5 | READING: FOUNDATIONAL SKILLS
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & L|ITERACY. IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Reading Standards: Foundational Skills (K=5) ‘ : E

These standards are directed toward fostering students’ understanding and working knowledge of concepts of print, the alphabetic principle, and other basic
conventions of the English writing system. These foundational skills are not an end in and of themselves; rather, they are necessary and important components
of an effective, comprehensive reading program designed to develop proficient readers with the capacity to comprehend texts across a range of types and
disciplines. Instruction should be differentiated: good readers will need much less practice with these concepts than struggling readers will. The point is to teach
students what they need to learn and not what they already know—to discern when particular children or activities warrant more or less attention.

Note: In kindergarten, children are expected to demonstrate increasing awareness and competence in the areas that follow.

Kindergartners: Grade 1 students:
‘v::n Concepts . Bgisice i g e ) S . Bl e S

1 Demonstrate understanding oﬁ the o_.mmj_Nm:o: and basic features of print. 1. Demonstrate understanding of the organization and basic features of print.
a. Follow words from left to right, top to bottom, and page by page. a. Recognize the distinguishing features of a sentence (e.g., first word,
b. Recognize that spoken words are represented in written language by capitalization, ending punctuation).

specific sequences of letters.
¢. Understand that words are separated by spaces in print.
d. mmnomnﬁm and name all upper- m:n ﬁoém«ommm _m:ma 3 Hjm mﬁ;mwmﬁ

Uro:o_om_nm_ >S.m1m:mmm , : R TR TAANS

2.  Demonstrate c:o_m_.ﬂmsa_:m oﬂ muo_az éo_dm ms_mc_mm mzq mc::o_m 2. Um_,:o;m:mﬂm c:QmSBsQSm of muoxm: éo_.o_m syllables, m:a moc:o_m

(phonemes), (phonemes).

a. Recognize and produce rhyming words, a. Distinguish long from short vowel sounds in spoken single-syllable words.

b. Count, vﬁo:oc.:om. blend, and segment syllables in spoken words. b. Orally produce single-syllable words by blending sounds (phonemes),

¢. Blend and segment onsets and rimes of single-syllable spoken words. including consonant blends.

d. Isolate and pronounce the initial, medial vowel, and final sounds (phonemes) c. lsolate and pronounce initial, medial vowel, m:Q final sounds (phonemes) in
in three-phoneme (consonent-vowel-consonent, or CVC) words.” (This does spoken single-syllable words.
not include CVCs ending with /I/, /r/, or /x/.) d. Segment spoken single-syllable words into their complete sequence of

e. Add or substitute individual sounds (phonemes) in simple, o:m-mﬁ_mv_m : individual sounds (phonemes).

words to make new words.

“Words, syllables, or phonemes written in /slashes/refer to their pronunciation or phonology.
Thus, /CVC/ is a word with three phonemes regardless of the number of letters in the spelling of the word.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS 41
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K-5 | READING: FOUNDATIONAL SKILLS

17

COMMON;CORE STATE STANDARDS for ENGLISH LANGUAGE ART.

| _u.jo.:._mw_,,m:a <<0_.n_ Wmnomsmﬂ.o:
3. Know and apply grade-level phonics and word 3.
analysis skills in decoding words.

a. ldentify and know the meaning of the most
common prefixes and derivational suffixes.

b. Decode words with commeon Latin suffixes.

c. Decode multisyllable words.

d. Read grade-appropriate irregularly spelled

words.

._..__m_:m.:nk, A e i I

4. Read with sufficient accuracy and fluency to 4.

support comprehension.

a. Read on-level text with purpose and
understanding.

b. Read on-level prose and poéetry orally with
accuracy, appropriate rate, and expression on
successive readings

c. Use context to confirm or self-correct wordl
recognition and understanding, rereading as
necessary.

& LITERAC

Grade 4 students:

Know and apply grade-level phonics and word

analysis skills in decoding words. .

a. Use combined knowledge of all letter-sound
correspondences, syllabication patterns, and
morphology (e.g., roots and affixes) to read
accurately unfa ar multisyllabic words in
context and out of context.

Read with sufficient accuracy and fluency to

support comprehension.

a. Read on-level text with purpose and
understanding.

b. Read on-level prose and poetry orally with
accuracy, appropriate rate, and expression on
successive readings.

c. Use context to confirm or self-correct word
recognition and understanding, rereading as
necessary.

IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

3.

Grade 5 students:
Know and apply grade-level phonics and word
analysis skills in decoding words.
a. Use combined knowledge of all letter-sound
correspondences, syllabication patterns, and
morphology (e.g., roots and affixes) to read

accurately unfamiliar multisyllabic words in
context and out of context.

Read with sufficient accuracy and fluency to
support comprehension.

a. Read on-level text with purpose and
understanding.

b. Read on-level prose and poetry orally with
accuracy, appropriate rate, and expression on
successive readings.

¢. Use context to confirm or self-correct word
recognition and understanding, rereading as
necessary.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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K-5 | WRITING

COMMON CORE.STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY. IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Writing Standards K-5

The following standards for K-5 offer a focus for instruction each year to help ensure that students gain adeguate mastery of a range of skills and applications.
Each year in their writing, students should demonstrate increasing sophistication in all aspects of language use, from vocabulary and syntax to the development
and oraanization of ideas, and they should address increasingly demanding content and sources. Students advancing through the grades are expected to meet
each year's grade-specific standards and retain or further develop skills and understandings mastered in preceding grades. The expected growth in student writing
ability Is reflected both in the standards themselves and in the collection of annotated student writing samples in Appendix C.

Kindergartners:
| TextTypes and Purposes Hlid
1a Use a combination of drawing, dictating, and 1.
writing to compose opinion pieces in which they
tell a reacler the topic or the name of the book
they are writing about and state an opinion or
preference about the topic or book (e.g., My
favorite bookis...).

Grade 1 students:

es in which they introduce the 1.
topic or name the book they are writing about,

state an opinion, supply a reason for the opinion,

and provide some sense of closure.

Grade 2 students:

Write opinion pieces in which they introduce the
topic or book they are writing about, state an
opinion, supply reasons that support the opinion,
use linking words (e.g., because, and, also) to
connect opinion and reasons, and provide a
concluding statement or section.

2. Use a combination of drawing, dictating, and 2.
writing to compose informative/explanatory
texts in which they name what they are writing
about and supply some information about the
topic.

Write informative/explanatory texts in which they 2.
name a topic, supply some facts about the topic,
and provide some sense of closure.

Write informative/explanatory texts in which
they introcluce a topic, use facts and definitions
to develop points, and provide a concluding
staternent or section. )

3. Use a combination of drawing, dictating, and 3.
writing to narrate a single event or several
loosely linked events, tell about the events in
the order in which they occurred, and provide a
reaction to what happened.

Write narratives in which they recount two or 2
more appropriately sequenced events, include

some details regarding what happened, use

temporal words to signal event order, and

provide some sense of closure.

] .. Production and Distribution

“lnmﬁ._.ézgjm ; :

4, (Begins in grade 3) 4. (Begins in grade 3) 4,

Write narratives in which they recount a well=
elaborated event or short sequence of events,
include details to describe actions, thoughts,
and feelings, use temporal words to signal event
order, and provide a sense of closure.

(Begins in grade 3) .

5. With guidance and support from adults, respond 5,
to guestions and suggestions from peers and
add details to strengthen writing as needed.

With guidance and support from adults, focus on 5.
a topic, respond to questions and suggestions

from peers, and add details to strengthen writing

as needed.

With guidance and support from adults and
peers, focus on a topic and strengthen writing as
needed by revising and editing.

6. With guidance and support from adults, explore 6.
a variety of digital tools to produce and publish

variety of digital tools to produce and publish
writing, including in collaboration with peers. i

writing, including in collaboration with peers.

m‘mmmm,m,_‘n:,_p.o Build and Present.Knowledge

With guidance and support from adults, use a B.

With guidance and support from aclults, use a
variety of digital tools to produce and publish
in collaboration with peers.

7. Participate in shared research and writing 7. Participate in shared research and writing 7 Participate in shared research and writing
projects (e.g., explore a number of books by projects (e.g., explore a _.E_jvmj of "how-to” projects (e.g., read a number of books an a
a favorite author and express opinicns about hooks on a given topic and use them to write a single topic to produce a report; record science
them). sequence of instructions). observations).

8. With guidance and support from adults, 8. With guidance and support from adults, 8. Recall information from experiences or gather
recall information from experiences or gather - recall information from experiences or gather information from provided sources to answer a
information from provided sources to answer a information from provided sources to answer a guestion.
question. question.

9. (Begins in gracle 4) (Begins in grade 4) =X (Begins in grade 4)

; Range of Writing 4 A ; B A ST

10. - (Begins in grade 3) 10. (Begins in grade 3) 10. (Begins in grade 3)

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMONICORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY:IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Writing Standards K-5

Grade 3 students:

?oacn:o: m:n _u_m:\__uc:o: Qﬂ S:._::m

4, With guidance and support ?oE adults,
produce writing in which the development
and organization are appropriate to task and
purpose. (Grade-specific expectations for writing
types are defined in standards 1-3 above.)

Grade 4 students:

4, _uw.on_:nm o_mm« msQ normﬂm:n s:._ﬂ_:m n Er_n: z._m 4,
development and organization are appropriate
fo task, purpose, and audience. (Grade-specific
expectations for writing types are defined in
standards 1-3 above.)

Grade 5 students:

P,oacnm n_mmﬂ m:g nojmﬂmzﬂ Ea_wﬁ:@ in Er_nj H:m
development and organization are appropriate
to task, purpose, and audience. (Grade-specific
expectations for writing types are defined in
standards 1-3 above.)

B, With guidance and support from peers and
adults, develop and strengthen writing as needed
by planning, revising, and editing. (Editing for
conventions should demonstrate command of
Language standards 1-3 up to and including
grade 3 on pages 28 and 29.)

5 With guidance and support from peers and 5.
adults, develop and strengthen writing as needed
by planning, revising, and editing. (Editing for
conventions should demonstrate command of
Language standards 1-3 up to and including
grade 4 on pages 28 and 29.)

With guidance and support from peers and adults
develop and strengthen writing as needed by
planning, revising, editing, rewriting, or trying a
new approach, (Editing for conventions should
dermonstrate command of Language standards 1-3
up to and including grade 5 on pages 28 and 29.)

B. With guidance and support from adults, use
technology to produce and publish writing (using
keyboarding skills) as well as to interact and
collaborate with others.

N Oo:acnn m:ol ﬂmmqun: uﬂEmn_“m ﬁjmﬁ UE_Q
knowledge about a topic,

6. With some guidance and support from adults, 6.
use technology, including the Internet, to
produce and publish writing as well as to interact
and collaborate with others; demonstrate
sufficient command of keyboarding skills to type
a 3.23:3 9ﬁ o:m Umm_m 5 a m_:m:m m_x_jm_

m minimum o,n ﬂ<<o vmm_mm ina m_:m_m m_n.n_sm

With some guidance and support from adults,
use technology, including the Internet, to
produce and publish writing as well as to interact
and collaborate with others; demonstrate
sufficient command of keyboarding skills to type

7 nozacnw short Smmmﬁj projects that build 7.
knowledge through investigation of different
aspects of a topic,

ﬂo:a:nun mjow..n _.mmmm_.nj U_‘anwm z.,m.n use mm<m_.mﬂ
sources to build knowledge through investigation
of different aspects of a topic.

8. Recall information from experiences or gather
information from print and digital sources; take
brief notes on sources and sort evidence into
provided categories.

8. Recall relevant information from experiences or B.
gather relevant information from print and digital
sources; take notes and categorize information,
and provide a list of sources.

Recall relevant information from experiences or
gather relevant information from print and digital
sources; summarize or paraphrase information

in notes and finished work, and provide a list of
sources.

9. (Begins in grade 4)

10. S._:wm S:n_jm_«_ over mxﬂmznmu n_ﬁm ?m_dmm Q_Em
for research, reflection, and revision) and shorter
time frames (a single sitting or a day or two) for
a range of discipline-specific tasks, purposes, and
audiences.

9, Draw evidence from literary or infarmational 9.
texts to support analysis, reflection, and research.
a. Apply grade 4 Reading standards to literature
(e.g., "Describe in depth a character, setting,
or event-in a story or drama, drawing on
specific details in the text [e.g., a character’s
thoughts, words, or actions].").

b. Apply grade 4 Reading standards to

©  informational texts (e.g., "Explain how an
author uses reasons and evidence to support
particular points in a text”).

‘‘‘‘‘ bR it

10. <<:_B ﬁog_gmz over mxﬂmsamn_ ,:Sm r.mBmm Q_:,_m 10

for research, reflection, and revision) and shorter
time frames (a single sitting or a day or two) for
a range of discipline-specific tasks, purposes, and
audiences,

Write routinely over extended time frames (time

Draw evidence from literary or informational texts

to support analysis, reflection, and research,

a. Apply grade 5 Reading standards to literature
(e.q., "Compare and contrast two or more
characters, settings, or events in a story or a
drama, drawing on specific details in the text
[e.g., how characters interact]™).

b. Apply grade 5 Reading standards to
informational texts (e.g., “Explain how
an author uses reasons and evidence to
support particular points in a text, identifying
which reasons and evidence support which
point[s]”).

for research, reflection, and revision) and shorter
time frames (a single sitting or a day or two) for
a range of discipline-specific tasks, purposes, and
audiences, )

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS

47



e .-

at SV IOVNONYT HSITONT 404 SAQYVYANYLS JLVLS THOD NOWIWOD

ONINILSIT ANV ONIMVILS | S-M

‘0lpne pue 0spIA pappaquis pue
‘SHUlledAY ‘Sebew; 'sa)ydeis 'spiom
40 SUOIBUIGUWOD BUIBUBYD AjeIILURUAD
pue Juajuod pajepdn Ajjenuijuod 1o
jenuajod sy} ym SIUSPNIS JUOLUOD
53x8] [e315]g "UOIRIIUNWLIOD JO
SWIOf 43I0 O] YUJ[ Jjay] peualysi] ‘qeiidoidde 1o psjesipul

a/eY pue sbpamMouy Bulieys pue Uaym Usi[BU3 [eWLIO) JO PURWIWIOD BUIFRIISUOWISP ‘S}SEY BAIIEIIUNWIWOD pUe SIXSIU0D Jo AJaliea e 0] yoaads jdepy 9

BuLlinboe ur Aejd Buuajsy pue

b d d 'suoijejuasald Jo
Lheags sttilising S0d-Noptioca, plie Buipueisiapun adueyus pue Uoljeuliojul ssaldxa o B1ep 4o sAe|dsip [ensiA pue ejpaw [e)BIP JO 8sh D16a1el]s 84BN 'S
Pauspeolq aArY sajBojouyda) MaN

"@ousipne pue ‘asodind jsej 03 ejelidoldde ale s|A3s pue Juswdojeasp ‘uolleziueslo

a3 pue Buluosest Jo aul| Y} MO||04 UBD S18Us]sl| 1ey) Yans aduapiad Builioddns pue ‘sBuUlpul ‘UOITBULIONU] JUSsald ‘i
"SUIeLUOD SNOLIBA U SB3p] ;

40 8pnyianw e azjsayjuAs pue az/Ajeue seap| pue abps|mouy JO uollejuasald
pue 's]sejjuod pue suosLeduiod axell
‘pies aAey sueylo jeym dofasp pue

‘DHo3aYL pue 3JUBpiAR JO BSN pue ‘Buluosesal ‘MalA Jo jujod soyeads e ajenjeay ¢
0] pUOdsal [UoIIeULIOJUI JUBAS[SL

B124N208 8INgLIU0I SJUSPNIS 18] el
pue 'Ajaaijeijuenb ‘Ajjensia BUIPN|DUL ‘S]RWIOL PUE BIDSW 8SIBAIP U] PajUasald Uoileulioju) sjenjeas pue sjelfajd] 'z
SaJinba. sUCLsI8AU0D 853Y7 JO .
siaqWaW aAlonpoId Buiag Jaulied ‘Alaalsensiad pue Al1ea|d umo Jlay] Bulssaidxe pue sespl ,s1ayjo uo Buipjing
£ o [ b " Q .
2 yam pue ‘SAnous [jews uj ssepo Sieulled asIaAIP Y1IM SUOIIRIOGR[|0D pUE SUOIESIBAUCD JO aBuel e Ul A|aAloa))s ajedioijed pue Jo) asedaid L

ajoym e Jo Jied Se—sU0/IeSIBALOD
8.injondis 'yYal jo Mariea e ut Jued
HErsd mm:__m..E\OQQo Bigue saey '81RJISUOWBP ISNW SIUSPNIS [|B 1eyl SBUIpUEISIapUN PUE S||iS ay] auyap Jayisbo] Jeyl—A1o10ads [euoippe Buiplacd
15NW sjUspnls ‘sseuipeas 18sied pue Je1je| 8] ‘splepuels peoiq Bulpiacid J8WIo) syl—sjusws|duwod AIRSSa0eU ale Splepurls olynads-apeBb pue §oo)
3yl squinu AQ mojag spiEpuels Joydue (YD) ssaulpesy Jesle] pue aBs)|0) 8y} 0 puodsslloo Aay ‘epelh yoes
0 pus ayj Aq op 0} 2|qe 8¢ PUR puelsIApUN PINOYS SJUBPNIs Jeym aulap safed BUIMO||0) 84l UO SPIRpUE]S G- SUL

uojieloge||0) pue uoisuayaldwon

8be){02 40 UO1IBPUNDY & PIINg Of

Bujuajsi|
pue Bupjeads juapnis jo BulualsT pue Bupjeads Joj
JUS3UO0D pue 26ULJ UO 910N SplepUR]S IoYdUYy ssaulpeay Jealed pue ab9ljo)

S TVIINHDOAL ANV IDNAIDS:'SFIANLS TVIDOS/AY H NEADYYALIT B SLYV ADVYNDONYT HSINONS 40§ SAUYANVLS 3LVLS 30D NOWWOD




K-5 | SPEAKING AND LISTENING

23

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL S

Speaking and Listening Standards K-5

DIES, SCIENCE AND TECHNICAL SUBJECT

m

The following standards for K-5 offer a focus for instruction each vear to help ensure that students gain adequate mastery of a range of skills and applications.

Students advancing through the grades are expected to meet each year’s grade-specific standards and retain or further develop skills and understandings mastered
in preceding grades.

Kindergartners: Grade 1 students:
,...003Umm._.~.m:,mmw3,.mja Collaboration i ; i T

1 Participate in collaborative conversations with 1
diverse partners about kindergarten topics and
texts with peers and adults in small and larger
groups. i
a. Follow agreed-upon rules for discussions (e.g.,
listening to others and taking turns speaking at a time about the topics and texts under
about the topics and texts under discussion). discussion).

b. Continue a conversation through multiple b. Build on others’ talk in conversations by

Participate in collaborative conversations with
diverse partners about grade 1 topics and texts
with peers and adults in small and larger groups.

a. Follow agreed-upon rules for discussions (e.g.,
listening to others with care, speaking one

1. Participate in collaborative conversations with

Grade 2 students:

diverse partners about grade 2 topics and texts

with peers and adults in small and larger groups.

a. Follow agreed-upon rules for discussions (e.g.,
gaining the floor in respectful ways, listening to
others with care, speaking one at a time about
the topics and texts under discussion).

b. Build on others' talk in conversations by linking

exchanges. responding to the comments of others through their comments to the remarks of others.
multiple exchanges. c. Ask for clarification and further explanation
c. Ask questions to clear up any confusion about as needed about the topics and texts under
the topics and texts under discussion. discussion.
2. Confirm understanding of a text read aloud or 2. Ask and answer questions about key details in a 2.  Recount or describe key ideas or details from a

information presented orally or through other
media by asking and answering questions
about key details and requesting clarification if
something is not understood.

text read aloud or information presented orally or
through other media.

text read aloud or information presented orally or
through other media.

3.  Askand answer questions in order to seek help, 3. Ask and answer guestions about what a speaker
get information, or clarify something that is not says in order to gather additional information or
understood. clarify something that is not understood.

Presentationiof‘Knowledge: _w.sn. Ideas

3. Ask and answer questions about what a speaker
says In order to clarify comprehension, gather

additional information, or deepen understanding
of a topic or issue.

4, Describe familiar people, places, things, and 4,
events and, with prompting and support, provide
additional detail.

Describe people, places, things, and events with
relevant details, expressing ideas and feelings

appropriate facts and relevant, descriptive details,
speaking audibly in coherent sentences.

clearly.
5.  Add drawings or other visual displays to 5.  Add drawings or other visual displays to
descriptions as desired to provide additional descriptions when appropriate to clarify ideas,
detail. thoughts, and feelings.

5. Create audio recordings of stories or poems;
add drawings or other visual displays to stories
or recounts of experiences when appropriate to
clarify ideas, thoughts, and feelings.

8. Speak audibly and express thoughts, feelings, and 6.

Produce complete sentences when appropriate
ideas clearly.

to task and situation. (See grade 1 Language
standards 1 and 3 on page 26 for specific
expectations.)

6. Produce complete sentences when appropriate to
task and situation in order to provide requested
detail or clarification. (See grade 2 Language
standards 1 and 3 on pages 26 and 27 for specific
expectations.)

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS

43



SLHY 3DVNONYT HSNDONT 10 SAUVANYLS ILVLS FHOD NOWINOD

(‘suoljeldadxa ol10ads 1oj g7 pue gz sefed uo ¢

pue | splepuels abenbueT] g epelb 88s) "uolenyis

puese} o} sieldoidde uaym ysibug [ewloy Buisn
mv_mmu pue sjxajuod jo Alauea e o3 yoseds “amv,q ‘g

mmcosﬁumaxm uc“omgm

J10} 6z pue gz sabed uo | splepue)s abenBuen]
 apelb 88g) "uoneniis pue sej o1 ajeldaoldde
uaym ysijBu3 jeuso) asn {(Uolssnoasip dnolb-jjews
“('a) arelidoidde s1 9sIN0ISIP [BULIOUl Bi8UM
suoljeniis pue (seap| Bujussald “6-8) s bug
_mc.:onﬁ Lom 11E2 3243 S1X81u0d usamiaq Em:-cm._m_t_a 9

('suoljejoadxs

oyoads Joy 67 pue gz sebed uo ¢ pue | splepuels

abenbuen ¢ spell 88s) "uoedljLIe|D Jo |le18p

pajsanbal aplacid 0] Jepldo ul uojjenyls pue ysej
o3 ajeudoidde uaym seousiuas a38|dwod ul Meeds ‘g

‘seulayl 4o sespy
uleW Jo jusuwdolaAap oyl doueyua o] sjelidoidde
uaym suoprejuasald u| she|dsip [ensia pue (punos

‘solydess “69) ﬂcwcanou m_UmE_u_sE apnou] g

-goed w_gmUcmﬂﬂm_uc:

ue e AjJea|o yeads 'sswayl Jo sespl ujew

Hoddns o} sjlejap anduosap ‘Jueas|al pue sjoey

ajepdoldde Buisn pue Ajjealfo| seapl Bupusnbas
‘uoiuido ue juesald Jo 3xa) Jo Jido] B U0 Jodey p

‘BoUBPING _ucm
suoseal Aq pejloddns st wies yoses moy ure|dxs
pue sayew Joxeeds e sjulod ayj szuewWWNg g

‘s|lel=p 10

s}oBj} Ule1l8d asueyue Jo az|seyduwa o ajeldosdde

uaym sAe|ds|p |ensiA ppe eoed ajgepurlsiapun

ue ie Buipeal pinjj ejedisuoulsp eyl suwusod 1o
53L103s Jo s6uUiplodal ojpne Buibebus ajealDd ‘g

'SaWBYL 10 seapl ulew Jo juawdojaasp
Y1 aoueyus 0] ejeldoidde usym suoiejuasaid
0] sAe|dsIp |BNSIA _ucm sBuip.looad olpne _Eo.q. .m

-8oed mEmU:EEmncj :m
je Ales|o yeads lseway] 10 seapl uew joddns o3
sllelap aAlduosep ‘Jueaajal pue sjoey ajeldosdde
Buisn Jauuew peziuello ue ul saualadxa ue
uczoum\_ Blo] S._oum e __m“ ‘%81 10 u_uo“ euopoday v

goed s|qepuelsiapun

ue je >tmm_u Bupjeads ‘sjie1sp aanduossp

‘ueas|al pue sloe} ajelidoidde yjim aousliadxa ue
ucsoum._ 10 ‘AJ03s e [[9] ‘I%@) Jo D1doj B uo Jodey b

e

mmmu_ pue umvm_gocx i co:CcmmmE

_,mum_u
pue uonjeiogel@ sjeldoidde Bupiajjo Uexeads e
WO} UOjJeWIOUl JNOge SUOi]sanb Jamsue pue jsy ‘¢

'sjulod Jenoped Juoddns o3 sepiacid
Joyeads B 90USPIA® PUE SUOSESI By AJusp| ¢

‘Ajedo

pue ‘Kgalelizuenb ‘Ajjensia Buipn|ou) 'sjeuLIO)

pue elpaw as1aAlp Ul pajuasald uojeuLIOf]
10 pnoje peaJ 1xe] Usljlim e 8ziewwng g

- Ajedo

pue ‘Klaalleliuenb ‘Ajjensia BUjpn|ou] 'S1EULICY

pue elpawl asisAlp Ul pajuasald uoeuLIo]
10 pnoje peal 1xa) e Jo suoiod esesydeied 'z

"Al|elo pue ‘Ajaleluenb

‘Al|eNsiA BUlpN|dUl 'S1eULIO) PUB BIPaWL 8SIBAID

Ul pejuasald uolleullojul 10 pnoje pesl 1xs) e jo
s|lejap Bullloddns pue sesp ulew 8y} sujulelaq 'z

*SUOISSNOSIP aY3 wold) paulel abpe|mouy
jpue uoreWIOLUl JO JYBI| Ul SUOISN|DUOD
MEID pue passaldxa seap] Asy ayl malney p
*s18yjo
10 shiewlsl ey} uo ajelogele pue uossnosip
Y3 03 91NgLIUOD Jey] SIUSWIWOD Bupjew
Aq suopisanb oyioads 0] puodsal pue 8sod "D
*$9|0J paubisse 3no ALed
puUe sUoISSNJSIP 10J sajnt uodn-paaibe mo|jo4 'q
*'U0ISSNosIp
J8pun sesp| aJo|dxe 01 21dol 8U3 JNoge umouy|
uoljeulloju] Jaylo pue uoleledald jey) uo
melp Apojdxa feejew palinbal paipnis Jo
peas Bulaey ‘patedald suolssnasip 0] aWo) e
Al4e8)0 umo Jlayl
Buissaldxe pue seapl stayio Uo Bulp|ing 'sixa]
pue so1doy § apess uo siaulied asiaAlp Ylim (pa)
-Jayoea] pue 'sdnolb ul 'suo-U0-aUo) SUOISSNISIP
DAI1RIOgE||0D JO BBUR B U] A]oA|108))2 abebug 5l

"UcIsSSNoSIP ayl
40 1YBI| ul Bulpuelsiapun pue seapl umao J1ayj
ule|dxa pue passaldxa seap! A3y 3y} Malrnsy p
*S18U]0 JO SHIewal ayj 03 »u|| pue
UQ|SSN2SIP 8y 0 aIngLIIuod 18yl SjUaWwod
9yEeW pue ‘uolleulloju] uo dn mojjoy 10 AJLE|D
01 suonsanb oli1oads o] puodsal pue asod 0
‘S®|04 paubisse Jno ALed
pue suoissNasIp Joy sejnd uodn-pasibe mojjo4 ‘g’

"uolssnasip ay Jo 3yl
Ul Buipuelsispun pue seapl umo 1leyl ulejdxy ‘p
'5189Y30 JO syJewlal ay] 0] SJUsulod J1euy]
Uyl pue ‘ojdo] uo Aels ‘pajuesald uolewIoU|
10 Bulpuelsiapun 2ays o3 suonsanb ysy o
*(U0JSSNasIP J8pun s3xa] pue sojdo] ey
1noge awly e 1e auo Bupjeads ‘aied yjm sisylo
0} Bujualsy| ‘sAem |ny1oadsad ul Joo)) ay) Buluieb
“B'8) SUO|SSNISIP 10} s8|nJ uodn-pasibe mojjo4 'q
'uolssnasIp
lapun seap| alo|dxa 01 21do] aU] INOGE UMOUS
" uoljeuwlioul Jayjo pue uoleledald jey] uo
Mmeip Apoljdxe ‘eusjew palinbal palpnis 1o
peal Bujaey ‘paledald suolssnosip 0] swoD) e’
‘Aldes|o umo Jiayj
Bulssaldxa pue seap| ,sJayio uo Buip|ing ‘sixa;
pue s3/doj £ 8pedb uo siaulied asianp yiim (pa|
-layoes] pue ‘sdnolf u] ‘9uo-uo-auo) mco_.mm}uﬂ_u
aAljeiode||joD jo abuel e U] A|aAloe)ie abebus L

‘U0ISSNISIP
Jspun seap) alo|dxa o} 21do] ay3 Jnoge umouy
uopewiojul Jeylo pue uopesedsald eyl uo
melp Aploldxe llelejew palinbal paipnis 1o
peal Bujaey ‘pasedald suolssnosip 0] swoD e
‘RlAea0 umo Jiauy
Bulssaldxa pue seapl slayjo uo Bulp|ing 'syxal
pue 52/doj  apelh uo siaujied asianlp Yim (pa)
-layoea] pue 'sdnouib Ul ‘Buo-uo-suo) SUOISSNISIP
anljeloqe||od Jo abuel e u| Aleajoa))e abelfus 5k

ks

[sjusp n,m__m c_um.._o,.

uoljeloqe||on pue uoisuayaidwod

iS3U8pN3s ¢ apels isjuapnis s epel

ve

ONINILSIT ANV ONIMYIdS | S-H



5| LANGUAGE

K-

25

COMMON CORE STATE:STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

College and Career Readiness Anchor Standards for Language

The K-5 standards on the following pages define what students should understand and be able to do by the end of
each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number. The
CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate,

Conventions of Standard English
1z Demonstrate command of the conventions of standard English grammmar and usage when writing or speaking.

. 2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing.

Knowledge of Language

3. Apply knowledge of language to understand how language functions in different contexts, to make effective
choices for meaning or style, and to comprehend more fully when reading or listening.

Vocabulary Acquisition and Use

4. Determine or clarify the meaning of unknown and multiple-meaning words and phrases by using context clues,
analyzing meaningful word parts, and consulting general and specialized reference materials, as appropriate.

5. Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

6. Acquire and use accurately a range of general academic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career readiness level; demonstrate independence in

gathering vocabulary knowledge when encountering an unknown term important to comprehension or expression.

Note on range and content
of student language use

To build a foundation for college

and career readiness in language,
students must gain control over many
conventions of standard English
grdammar, usage, and mechanics

as well as learn other ways to

use language to convey meaning
effectively. They must also be able to
cdetermine or clarify the meaning of
grade-appropriate words encountered
through listening, reading, and media
use; come to apprecijate that words
have nonliteral meanings, shadings of
meaning, and relationships to other
words; and expand their vocabulary
in the course of studying content. The
inclusion of Language standards in
their own strand should not be taken
as an indication that skills related

to conventions, effective language
use, and vocabulary are unimportant
to reading, writing, speaking, and
listening, indeed, they are inseparable
from such contexts.
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I Knowledge of/llanguage

(Begins in grade 2) 3.

Use knowledge of language and its conventions

3. 3.
when writing, speaking, reading, or listening.
a. Compare formal and informal uses of English.
i < nmvc_mG. >n£: ition and. Use e : ey :
4, Determine or clarify the meaning of unknown and 4, Determine or clarify the meaning of unknown 4, Determine or clarify the meaning of unknown m:Q
multiple-meaning words and phrases based on and multiple-meaning words and phrases based multiple-meaning words and phrases based on
kindergarten reading and content. on grade 1 reading and content, choosing flexibly grade 2 reading and content, choosing flexibly

a. Identify new meanings for familiar words and from an array of strategies. from an array of strategies.
apply them accurately (e.g., knowing duck is a a. Use sentence-level context as a clue to the a. Use sentence-level context as a clue to the
bird and learning the verb to duck). meaning of a word or phrase. meaning of a word or phrase.

b. Use the most frequently occurring inflections b. Use frequently occurring affixes as a clue to b. Determine the meaning of the new word
and affixes (e.q., -ed, -5, re-, un-, pre-, -ful, the meaning of a word. formed when a known prefix is added to a
-less) as a clue to the meaning of an unknown ¢. ldentify frequently occurring root words (e.g., known word (e.g., happy/unhappy, tell/retell.
word. look) and their inflectional forms (e.g., looks, c. Use a known root word as a clue to the

looked, looking). meaning of an unknown word with the same
root (e.g., addition, additional).

d. Use knowledge of the meaning of individual
words to predict the meaning of compound
words (e.g., birdhouse, lighthouse, housefly;
bookshelf, notebook, bookmark).

e. Use glossaries and beginning dictionaries, both
print and digital, to determine or clarify the
meaning of words and phrases.

5. With guidance and support from adults, explore 5. With guidance and support from adults, 5. Demonstrate understanding of word relationships
word relationships and nuances in word meanings. demonstrate understanding of word relationships and nuances in word meanings.

a. Sort common objects into categories (e.g., and nuances in word meanings. ) a. ldentify real-life connections between words
shapes, foods) to gain a sense of the concepts a. Sort words into categories (e.g., colors, and their use (e.g., describe foods that are
the categories represent. clothing) to gain a sense of the concepts the spicy or juicy).

b. Demonstrate understanding of frequently categories represent. b. Distinguish shades of meaning among closely
occurring verbs and adjectives by relating b. Define words by category and by one or more related verbs (e.g., toss, throw, hurf) and closely
them to their opposites (antonyms). key attributes (e.g.,'a duck is a bird that swims; related adjectives (e.q., thin, slender, skinny,

c. Identify real-life connections between words a tiger is a large cal with stripes). scrawny).
and their use (e.g., note places at school that c. ldentify real-life connections between words
are colorful). and their use (e.g., note places at home that

d. Distinguish shades of meaning among verbs are cozy).
describing the same general action (e.g., d. Distinguish shades of meaning among verbs
walk, march, strut, prance) by acting out the differing in manner (e.q., look, peek, glance,
meanings. stare,-glare, scowl) and adjectives differing in

intensity (e.q., large, gigantic) by defining or
choosing them or by acting out the meanings.
6. Use words and phrases acquired through . 6. Use words and phrases acquired through 6. Use words and phrases acquired through

conversations, reading and being read to, and
responding to texts,

conversations, reading and being read to, and
responding to texts, including using frequently
occurring conjunctions to signal simple
relationships (e.g., because).

conversations, reading and being read to, and
responding to texts, including using adjectives
and adverbs to describe (e.g., When other EQM are
happy that makes me happy).

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS

b3



¥4

SLHY IOVNDNYT HSIMDNT 104 SQYVANWLS J1VLS THOD NOWINOD

‘Pepe8sU SB s80ualajel Bul}nsuod
‘Al1o8.1100 spiom sjeudoidde-apells ||ads @
'SHIOM JO s3[311 B182]pU|
O] s2J[eyl JO ‘sylew uopeionb ‘Bulujiespun asn P
(24218 ‘noA
1Byl 5| “6'a) sselppe 30841p 81edlpul o pue ‘(4
J.Us/ anJy s,3) “Br8) 82us8juas Byl Jo 15 ay) Woly
uopsanb Bey e Jjo 185 0] ‘(noA yuey) sai “68)
QU pue saA SpJOm 843 JJO 185 O} BWLIOD B 85 D
'83UBULs By] JO 158U By WOl Jusws|e
AJojonpouiul ue sjeledss 0] BUUWOD B 8s 'q

» §8118S B U] swa}| ajeledas o} uojjeniound as ‘e

M usym Buljjads
pue ‘uojeniound ‘uoliez|jelided ys||ful piepuels
4O SUQ[IURAUQD BY} JO PUBLLILIOD Blelisuowag

‘Papaau se saouadalal Bunsuod
‘Aj3081102 splom sleldoldde-epels |jads p
"8IUBIUSS pPunoduwlod e Ul Uojjounfuod
BulleuIpiood e 810)aq BWWOI © 95 2
"1X8} & Wol suoiejonb pue yosads j0alp
3dewl o3 sylew uoljejonb pue SeWWwoD asn g
‘uoljezijeyiden 084400 B85 "B
‘Bunm usym Bujjjads
pue 'uojreniound ‘uoljezijejded ys|bug piepue}s
1O SUOJUSAUOD 8y} JO PUBLLIWOD 3]EiSUoulaq]

i

sBuj|jads J08.1102 pue

234D 0] papaau Se ‘saueuol]olp Bujuuibag
Buipnioul ‘s|elajew asuaiajad 3nsuon
‘splom Bupilm vl (s1aed plom

jniBulueaul ‘sejnd Buipua ‘suisiied s|qejjAs
'sBuljjads peaseq-uoiisod ‘sa|jjwey pJom “6'9)
suopezjelsusf pue sulajjed Buljjads asn
‘(ssaujddey ‘saLio

‘Pojis ‘Buiiis “B'8) SPIOM 858Q OF SaXIINS
Buippe J1oj pue spJom palpnis Jayjo pue
Aousnbalj-ybiy 1o} Buljjads [EUOIIUSAUDD 85N
'sBAlSsassod esn pue wJioH

‘anbolje|p Ul sylew uojjeionb pue sewwo asn
'S9SSDIPPE Ul SRWIWOD a5

'sa311 ul splom e1eldoldde ez)jejiden

‘Buim usym Buyjjads
pue ‘uojzenijound ‘uonezijejides ysybug piepuels
4O SUOJIUBAUOD 8Y] JO PURWIWIOD jelisUcWaq

‘(Houstayieu

Jo/4ayyre "B'a) suolounfuod aAle|sllod asn e
+'85U8) gaA

Ul syy1ys ajepdolddeul Joa1100 pue azjubo2ay P
"SUOIIPUOD pue ‘saje)]s 'seausnbas

'S3W|1 SNOLIRA ABAUOD O] 85U3] UBA 85 "D
'SasUB] qUaA (Day]eM BABY |{iM | [paxjem aARY

| ‘paxjem pey | “B'8) 108liad ayj asn pue ulod 'q
‘s@ouslues Jejnojlied ul uonouny Jiayl
pue jelaualb Ul sudiiosliejul pue ‘suoljisodald

‘suoiounfuod Jo uopouny syl uieldxg e’

“Bupjeads 1o
Bunim usym sbesn pue Jewiuwiels ysijbug piepueis
4O SUOIIUBAUOD BY] JO PUBWIWOD 8je115u0Wag

umacm_u_:w,m apeio

<18yl ‘suayy 'omy ‘ooz ‘03
"B'3) splom pasnjuod Ajjuanbal) ash Ajjoadlon B

WSUO-Un

pue sjuswiEely ejeudosddeu) Bunallod pue
BulziuBooal ‘sedusjues e)a|dwod sonpold 3
'saselyd |euopisodald asn pue ulo4 ‘e

‘(Beq jjews pau e uey) Jayjel

Beqg pau jjews e "5'@) sulajied |RUOIIUSAUOD O]
Bulplodoe s8aUSIUSS UIYJIM SBAJalpe J8plQ P

'SUOIHPUOD SNOLEBA A2AUOD
03 (Jsnw Aew ‘ued "B'e) sele||IXNE |BpOW asn "2
‘sasua]
qlan (Bupijem aq [jim | [Bupjjem we | ‘Bujem
sem | "B'8) aalssalbold ay] asn pue ulo4 'q
(Aym ‘usym
‘@4ayM) SQIBAPE BAIR[R] pUR (Jey] Yorym
‘woym ‘asoym ‘oym) sunouold aapejad asn e
‘Bupeads Jo BuilIm
uaym sbesn pue Jewuels ys||Bug plepuels
10 suopusau

L

's@oualues
xa|dwod pue ‘punodulod ‘sjdwis eanpo.ld
*suojjounfuog

Buneupiogns pue BujeupIood asn

‘PalIpoW aq 01 sl jeym uo Buipusdep wal
usemilag 8s00Ud pue ‘sCUaApe pue saaljoalpe
aAljeladns pue aapeiedwod ash pue wio
LIUaWeslbe

Juspadajue-unououd pue giaa-108/gns ainsus
'SOSUB] QUBA (fjem Jjim |

Jjem jpaxiem | “69) ajduwlis ayl asn pue wio-
'sgJeA Je|nBaLll pue Jginbad asn pue wio-
‘(Poayp)iya “B'9) sunou Joelisqe asn

; 'sunou

|ednjd tenBa.l) pue Jenfad asn pue wio-
‘$80U8UBs Jejnojided U suoljouny

A1y} pue |eJauab Ul sqlaApe pue 'seAjos(pe
'sglaA ‘'sunouosd ‘sunou Jo uopouny ayj uiejdxsg

w2

‘Bupjesds Jo Bulm
usym sbesn pue Jewwels ys||Bug piepuels
4O suoljUaAU0D au] JO puBWIWOD ajeijsuoulaq

iSjuUapnys ¢ apels

ol

" usibu3plepueisjo suoliisaiod |

ac

JOVNONVYT| §-H



K-5 | LANGUAGE

29

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY. IN.HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Grade 3 students:
!'Knowledge of Language' = =

3. Use knowledge of language and its conventions 3.
when writing, speaking, reading, or listening.
a. Choose words and phrases for effect.*
b. Recognize and observe differences between

the conventions of spoken and written
standard English.

Determine or clarify the meaning of unknown 4,

and multiple-meaning word and phrases based

on grade 3 reading and content, choosing flexibly

from a range of strategies.

a. Use sentence-level context as a clue to the
meaning of a word or phrase.

b. Determine the meaning of the new word
formed when a known affix is added to a
known word (e.g., agreeable/disagreeable,
comfortable/uncomfortable, care/careless, "
heat/preheat).

c. Use a known root word as a clue to the
meaning of an unknown word with the same
root (e.g., company, companion).

d. Use glossaries or beginning dictionaries, both

print and digital, to determine or clarify the

precise meaning of key words and phrases.

Grade 4 students:

Use knowledge of language and its conventions 3.

when writing, speaking, reading, or listening.

a. Choose words and phrases to convey ideas
precisely.*

b. Choose punctuation for effect.*

c. Differentiate between contexts that call
for formal English (e.g., presenting ideas)
and situations where informal discourse is
appropriate (e.g., small-group discussion).

Determine or clarify the meaning of unknown and 4.
multiple-meaning words and phrases based on

grade 4 reading and content, choosing flexibly
from a range of strategies.

a. Use context (e.g., definitions, examples, or
restatermnents in text) as a clue to the meaning
of a word or phrase.

b. Use common, grade-appropriate Greek and
Latin affixes and roots as clues to the meaning
of a word (e.g., telegraph, photograph,
autograph).

c. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital,
to find the pronunciation and determine or
clarify the precise meaning of key words and
phrases.

Use knowledge of language and its conventions

when writing, speaking, reading, or listening.

a. Expand, combine, and reduce sentences for
meaning, reader/listener interest, and style.

bh. Compare and contrast the varieties of English

(e.g., dialects, registers) used in stories, dramas,

or poems.

Determine or clarify the meaning of unknown and
multiple-meaning words and phrases based on
grade 5 reading and content, choosing flexibly
from a range of strategies.

a. Use context (e.g., cause/effect relationships
and comparisons In text) as a clue to the
meaning of a word or phrase,

b. Use common, grade-appropriate Greek and
Latin affixes and roots as clues to the meaning
of g word (e.g., photograph, photosynthesis).

c. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital,
to find the pronunciation and determine or
clarify the precise meaning of key words and
phrases,

5. Demonstrate understanding of word relationships 5;
and nuances in word meanings.

a. Distinguish the literal and nonliteral meanings
of words and phrases in context (e.g., take
steps). .

b. Identify real-life connections between words
and their use (e.g., describe people who are
friendly or helpful).

c. Distinguish shades of meaning among related
words that describe states of mind or degrees
of certainty (e.qg., knew, believed, suspected,
heard, wondered).

Demonstrate understanding of figurative 5.
language, word relationships, and nuances in word
meanings.

a. Explain the meaning of simple similes and
metaphors (e.g., as pretty as a picture) in
context,

b. Recognize and explain the meaning of
common idioms, adages, and proverbs.

¢. Demonstrate understanding of words by
relating them to their opposites (antonyms)

- and to words with similar but not identical
jmeanings (synonyms).

Demonstrate understanding of figurative language,

word relationships, and nuances in word meanings.

a. Interpret figurative language, including similes
and metaphors, in context.

b. Recognize and explain the meaning of common
idioms, adages, and proverbs.

c. Use the relationship between particular words
(e.g., synonyms, antonyms, homographs) to
better understand each of the words.

6. Acquire and use accurately grade-appropriate 6.
conversational, general academic, and domain-
specific words and phrases, including those that
signal spatial and temporal relationships (e.g.,

After dinner that night we went looking for them).

Acduire and use accurately grade-appropriate B.
general academic and domain-specific words

and phrases, including those that signal precise
actions, emotions, or states of being (e.g., quizzed,
whined, stammered) and that are basic to a

particular topic (e.g., wildlife, conservation, and
endangered when discussing animal preservation).

Acquire and use accurately grade-appropriate
general academic and domain-specific words
and phrases, including those that signal contrast,
addition, and other logical relationships (e.g.,
however, although, nevertheless, similarly,

. moreover, In addition).
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5 | READING STANDARD 10

K-

1

3

COMMON,CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Standard 10: Range, Quality, and Complexity of Student Reading K-5

Measuring Text Complexity: Three Factors

Appendix A.

Range of Text Types for K-5

Qualitative evaluation of the text: Levels of meaning, structure, language conventionality
and clarity, and knowledge demands

Quantitative evaluation of the text: Readability measures and other scores of text complexity .

Matching reader to text and task: Reader variables (such as motivation, knowledge, and
experiences) and task variables (such as purpose and the
complexity generated by the task assigned and the ques-
tions posed)

Note: More detailed information on text complexity and how it is measured is contained in

Students in K-5 apply the Reading standards to the following range of text types, with texts selected from a broad range of cultures and periods.

Literature

' 'Dramas Poetry’

Includes staged dialogue and

stories, folktales, legends, brief familiar scenes the subgenres of the narrative
fables, fantasy, realistic fiction, poem, limerick, and free verse
and - myth poem

Includes nursery rhymes and

Informational Text
Literary Nonfiction and Historical, mn.mmznzn. and Technical Texts

T Ut FLECH YU i

Includes biographies and autobiographies; books about history, social
studies, science, and the arts; technical texts, including directions,
forms, and information displayed in graphs, charts, or maps; and digital
sources on a range of topics

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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K-5 | STAYING ON TOPIC

33

COMMONCORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Staying on Topic Within a Grade and Across Grades:

How to Build Knowledge Systematically in English Language Arts K-5

Building knowledge systematically in English language arts is like giving children various pieces of a puzzle in each grade that, over time, will form one big picture.
At a curricular or instructional level, texts—within and across grade levels—need to be selected around topics or themes that systematically develop the knowledge
base of students. Within a grade level, there should be an adequate number of titles on a single topic that would allow children to study that topic for a sustained
period. The knowledge children have learned about particular topics in early grade levels should then be expanded and developed in subsequent grade levels to
ensure an increasingly deeper understanding of these topics. Children in the upper elementary grades will generally be expected to read these texts independently
and reflect on them in writing, However, children in the early grades (particularly K-2) should participate in rich, structured conversations with an adult in response
to the written texts that are read aloud, orally comparing and contrasting as well as analyzing and synthesizing, in the manner called for by the Standards.

Preparation for reading complex informational texts should begin at the very earliest elementary school grades. What follows is one example that uses domain-
specific nonfiction titles across grade levels to illustrate how curriculum designers and classroom teachers can infuse the English language arts block with rich,
age-appropriate content knowledge and vocabulary in history/social studies, science, and the arts. Having students listen to informational read-alouds in the early
grades helps lay the necessary foundation for students' reading and understanding of increasingly complex texts on their own in subsequent grades.

Exemplar Texts on a Topic

Across Grades
The Human Body
Students can begin learning
about the human body
starting in kindergarten
and then review and extend

their learning during each
subsequent grade.

The five senses and associated
body parts

« My Five Senses by Aliki (1989)
* Hearing by Maria Rius (1985)

» Sight by Maria Rius (1985)

¢+ Smell by Maria Rius (1985)

+ Taste by Maria Rius (1985)

+ Touch by Maria Rius (1985)

Taking care of your body:
Overview (hygiene, diet, exercise,
rest)

+ My Amazing Body: A First
Look at Health & Fitness by Pat
Thomas (2001)

* Get Up and Go! by Nancy
Carlson (2008)

* Go Wash Up by Doering
Tourville (2008)

« Sleep by Paul Showers (1997)

+ Fuel the Body by Doering
Tourville (2008)

Introduction to the systems of the

human body and associated body
parts

+ Under Your Skin: Your Amazing
Body by Mick Manning (2007)

+ Me and My Amazing Body by
Joan Sweeney (1899)

+ The Human Body by Gallimard
Jeunesse (2007)

» The Busy Body Book by Lizzy
Rockwell (2008)

* First Encyclopedia of the
Human Body by Fiona Chandler
(2004)

Taking care of your body: Germs,
diseases, and preventing illness

+ Germs Make Me Sick by Marilyn
Berger (1995) .

« Tiny Life on Your Body by
Christine Taylor-Butler (2005)

» Germ Stories by Arthur
Kornberg (2007)

» All About Scabs by
GenichiroYagu (1998)

Digestive and excretory systems

+ What Happens to a Hamburger
by Paul Showers (1985)

+ The Digestive System by
Christine Taylor-Butler (2008)

» The Digestive System by
Rebecca L. Johnson (2006)

+ ‘The Digestive Systern by Kristin
Petrie (2007)

Taking care of your body:
Healthy eating and nutrition

* Good Enough to Eat by Lizzy
Rockwell (1999)

» Showdown at the Food Pyramid
by Rex Barron (2004)

Muscular, skeletal, and nervous
systems

» The Mighty Muscular and
Skeletal Systems Crabtree
Publishing (2009)

* Muscles by Seymour Simon
(1998)

* Bones by Seymour Simon
(1998)

» The Astounding Nervous System
Crabtree Publishing (2003)

+ The Nervous System by Joelle
Riley (2004)

Circulatory system

The Heart by Seyrmour Simon
(2006)

The Heart and Circulation by
Carocl Ballard (2005)

The Circulatory System by
Kristin Petrie (2007)

The Amazing Circulatory System
by John Burstein (2009)

Respiratory system

The Lungs by Seymour Simon
(2007)

The Respiratory System by
Susan Glass (2004)

The Respiratory System by
Kristin Petrie (2007)

The Remarkable Respiratory
System by John Burstein (2009)

Endocrine system

The Endocrine System by
Rebecca Olien (2006)

The Exciting Endocrine System
by John Burstein (2009)

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN/HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

,,,_:ﬂm,mwm.:o__._,_”,o,rx_.._os..,_ma,mm,m:Q___Qm.mm_,._..

Grade 8 students:

7. Compare and contrast the experience of reading 7. Compare and contrast a written story, drama, or 7. >:w_v\wm the extent to which a filmed or live
a story, drama, or poem to listening to or viewing poem to its audio, filmed, staged, or multimedia production of a story or drama stays-faithful to
an audio, video, or live version of the text, version, analyzing the effects of techniques unique or departs from the text or script, evaluating the
including contrasting what they "see” and “hear” to each medium (e.g., lighting, sound, color, or choices made by the director or actors.
when reading the text to what they perceive camera focus and angles in a film).
when they listen or watch.

8. (Not applicable to literature) - 8. (Notapplicable to literature) 8. (Not applicable to literature)

9, Compare and contrast texts in different forms or 9. Compare and contrast a fictional portrayal of a 9. Analyze how a modern work of fiction draws on

genres (e.g., stories and poems; historical novels
and fantasy stories) in terms of their approaches
to similar themes and topics.

nm:mm o* nmma_sm m:Q _.m<m_ o* .ﬂmxn noBU_mx_s\

time, place, or character and a historical account
of the same period as a means of understanding
how authors of fiction use or alter history.

themes, patterns of events, or character types from
myths, traditional stories, or religious works such as
the Bible, including describing how the material is

Ll A ]

10. By the end of the year, read and noavﬂmrmso_

10. By the end of the year, read and nDBUﬁmrmga 10.
literature, including stories, dramas, and poems, in i

By the mDQ of z).m year, qmmn_ m:n_ noBB_.mjm:Q
literature, including stories, dramas, and poems, in

LITERATURE

12 | ENGLISH LANGUAGE ARTS | READING:

6

37

the grades 6-8 text complexity band proficiently,

with scaffolding as needed at the high end of the

range.

the grades 6-8 text complexity band proficiently,
with scaffolding as needed at the high end of the
range.

literature, including stories, dramas, and poems, at
the high end of grades 6-8 text complexity band
independently and proficiently.
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COMMON CORE STATE STANDARDS for. ENGLISH LANGUAGE ARTS & LITERACY.IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Grade 8 students:

Cite textual mSnm:nm .8 mcnuo; mgm_<m_m of 1. n_ﬁm mm<mﬂm_ pleces of textual mcamjnm to support 1. 0_8 the textual mSn_m:nm %mﬂ most strongly mcn_uo:“m
what the text says explicitly as well as inferences analysis of what the text says explicitly as weli as an analysis of what the text says explicitly as well as
drawn from the text. inferences drawn from the text. inferences drawn from the text.

2. Determine a central idea of a text and how it 2. Determine two or more central ideas in a text 2. Determine a central idea of a text and analyze its
is conveyed through particular details; provide and analyze their development over the course development over the course of the text, including its
a summary of the text distinct from personal of the text; provide an objective summary of the relationship to supporting ideas; provide an cbjective
opinions or judgments. text. summary of the text.

3. Analyze in detail how a key individual, event, or 3. Analyze the interactions between individuals, 3. Analyze how a text makes connections among and
idea Is introduced, illustrated, and elaborated in a events, and ideas in a text (e.g., how ideas distinctions between individuals, ideas, or events

text (e.g., through examples or anecdotes). influence individuals or events, or how individuals (e.g., through comparisons, analogies, or categories).
d ; Ezcm:nm ,n_mmm or m<m3mv

(Craft! w:n_ m.:.:nncﬂm gk B B T _

4. Determine the meaning oﬁ words and v:_‘mmmm 4, Um.nmﬁ:.__:m z)m meéaning o_" words and U:Emmm 4. Determine the meaning of words and phrases as they
as they are used in a text, including figurative, as they are used in a text, including figurative, are used In a text, including figurative, connotative,
connotative, and technical meanings. connotative, and technical meanings; analyze the and technical meanings; analyze the impact of

impact of a specific word choice on meaning and word choices on meaning and tone, -
tone. including analogies or allusions to other texts.

5. Analyze how a particular sentence, paragraph, 5. Analyze the structure an author uses to organize 5.  Analyze in detail the structure of a specific
chapter, or section fits into the overall structure a text, including how the major sections paragraph in a text, including the role of particular
of a text and contributes to the development of contribute to the whole and to the development sentences in developing and refining a key concept.
the ideas. om H:m ideas.

6. Determine an mEjo_. S uo_jﬁ of view or purpose 6. Determine an author's _uo,:ﬂ oﬁ view or 6. Umnmﬂj_;m an mcﬂjo_.m Uo_:ﬁ of view or purpose in a
In a text and explain how it is conveyed in njm purpose In a text and analyze how the author text and analyze how the author acknowledges and
text. distinguishes his or her position from that of responds to conflicting evidence or viewpoints.

others. ;

_Em‘mﬂm:o: o.ﬂ x:os__maum m_._m _n_mmm

7. Integrate information presented in different 7. Oo..jvm:.m m:o_ contrast a men to an audio, Samo 7 m<m_c3m the mn_<m.3mm_mm m:a n__mmué:.nmm_mm oﬁ using
media or formats (e.g., visually, guantitatively) or multimedia version of the text, analyzing each different mediums (e.g., print or digital text, video,
as well as in words to develop a coherent medium’s portrayal of the subject (e.g., how the multimedia) to present a particular topic or idea.
understanding of a topic or issue, delivery of a speech affects the impact of the

words), ; =

8. Trace and evaluate the argument and specific 8. Trace and evaluate the argument and specific 8. Delineate and evaluate the argument and specific
claims in a text, distinguishing claims that are claims in a text, assessing whether the reasoning claims in a text, assessing whether the reasoning is
supported by reasons and evidence from claims is sound and the evidence Is relevant and sound and the evidence is relevant and sufficient;
that are not. , sufficient to support the claims. recognize when irrelevant evidence is introduced.

9. Compare and contrast one author's presentation 9. Analyze how two or more authors writing about 9. Analyze a case in which two or more texts provide
of events with that of another (e.q., a memoir the same topic shape their presentations of key conflicting information on the same topic and
written by and a biography on the same person). information by emphasizing different evidence or identify where the texts disagree on matters of fact

mn<m3n_:® Q_mm«msﬁ _Emﬂuﬂmﬁmn_osm Ow facts. or Snmﬂuﬂmﬁmmoj.

rmcm_oﬁqunnog_u_mx;e.. RS SR b e ; ¥

Dm:mm 9“ moma_:m m:a

6-12 | ENGLISH LANGUAGE ARTS | READING: INFORMATIONAL TEXT

10. By the end of the year, read and comprehend 10. By the end of :..m year, read and comprehend 10. By the end of the year, read and comprehend literary
literary nonfiction in the grades 6-8 text literary nonfiction in the grades 6-8 text nonfiction at the high end of the grades 6-8 text
—_ complexity band proficiently, with scaffolding as complexity band proficiently, with scaffolding as complexity band independently and proficiently.
needed at the high end of the range. needed at the high end of the range,

39
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COMMON CORE'STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY. IN HISTORY/SOCIAL STUDIES; SCIENCE AND TECHNICAL SUBJECTS

College and Career Readiness Anchor Standards for Writing

The grades 6-12 standards on the following pages define what students should understand and be able to do by the
end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number.
The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Text Types and Purposes®

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant
and sufficient evidence.

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately
through the effective selection, organization, and analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective technigque, well-chosen detalls,
and well-structured event sequences,

Production and Distribution of Writing

4. Produce clear and coherent writing in which the nm<m6v3m3ﬂ._ organization, and style are appropriate to task,
purpose, and audience. ‘

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach.

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating
understanding of the subject under Investigation.

8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each
source, and integrate the information while aveiding plagiarism.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a
single sitting or a day or two) for a range of tasks, purposes, and audiences.

‘These broad types of writing include many subgenres. See Appendix A for definitions of key writing types,

Note on range and content
of student writing

For students, writing is a key means
of asserting and defending claims,
showing what they know about a
subject, and conveying what they
have experienced, imagined, thought,
and felt. To be college- and career-
ready writers, students must take
task, purpose, and audience into
careful consideration, choosing words,
information, structures, and formats
deliberately. They need to know how
to combine elements of different
kinds of writing—for example, to use
narrative strategies within argument
and explanation within narrative—

to produce complex and nuanced
writing. They need to be able to

use technology strategically when
creating, refining, and collaborating on
writing. They have to become adept
at gathering information, evaluating
sources, and citing Smnmﬁ.m__ accurately,
reporting findings from their research
and analysis of sources in a clear

and cogent manner. They must have
the flexibility, concentration, and
fluency to produce high-quality first-
draft text under a tight deadline as
well as the capacity to revisit and
make improvements to a piece of
writing over multiple drafts when
circumstances encourage or require it,
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3.

Write narratives to develop real or _Ewm_:ma 3.
experiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

a. Engage and orient the reader by establishing
a context and introducing a narrater and/or
characters; organize an event sequence that
unfolds naturally and logically.

b. Use narrative techniques, such as dialogue,
pacing, and description, to develop
experiences, events, and/or characters.

c. Use a variety of transition words, phrases, and
clauses to convey sequence and signal shifts
from one time frame or setting to another.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to
convey experiences and events.

e. Provide a conclusion that follows from the
narrated experiences or events,

Productioniand Distribution of Writing

Grade 7 student

experiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

a. Engage and orient the reader by establishing
a context and point of view and introducing a
narrator and/or characters; organize an event
sequence that unfolds naturally and logically.

b. Use narrative techniques, such as dialogue,
pacing, and description, to develop
experiences, events, and/or characters.

c. Use a variety of transition words, phrases, and
clauses to convey sequence m:ﬂwﬂm;mﬁ shifts
from one time frame or setting to another.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to
capture the action and convey experiences
and events.

e. Provide a conclusion that follows from and
reflects on the narrated experiences or events.

: S.;;m :m?mﬂzmm to Qm<m,ov :wmq or _Emm__:ma 3.

<<3m :m:mﬁ_ém to o_m<mHoU real or _Bmm_:mo_
axperiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

a. Engage and orient the reader by establishing
a context and point of view and introducing a
narrator and/or characters; organize an event
sequence that unfolds naturally and logically.

b. Use narrative technigues, such as dialogue,
pacing, description, and reflection, to develop
experiences, events, and/or characters,

c. Use a variety of transition words, phrases,
and clauses to convey sequence, signal shifts
from one time frame or setting to another, and
show the relationships among experiences and
events.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to
capture the action and convey experiences and
events.

e. Provide a conclusion that follows from and
ﬂmmmnﬁ on the :m:mﬁmo_ mxvm:m:nmm or m<m:.B

4,

Produce clear and coherent writing in which , 4,
the development, organization, and style are
appropriate to task, purpose, and audience.
(Grade-specific expectations for writing types are
defined in standards 1-3 above.)

Produce clear and coherent writing in which 4,
the development, organization, and style are
appropriate to task, purpose, and audience.
(Grade-specific expectations for writing types are
defined in standards 1-3 above.)

Produce clear and coherent writing in which

the development, organization, and style are
appropriate to task, purpose, and audience.
(Grade-specific expectations for.writing types are
defined in standards 1-3 above.)

5.

With some guidance and support from peers and 5.
adults, develop and strengthen writing as needed

by planning, revising, editing, rewriting, or trying

a new approach. (Editing for conventions should
demonstrate command of Language standards

1-3 up to and including grade 6 on page 52.)

With some guidance and support from peers and B
adults, develop and strengthen writing as needed

by planning, revising, editing, rewriting, or trying

a new approach, focusing on how well purpose

and audience have been addressed. (Editing for
conventions should demonstrate command of
Language standards 1-3 up to and including grade

7 on page 52.)

With some guidance and support from peers and
adults, develop and strengthen writing as needed
by planning, revising, editing, rewriting, or trying

a new approach, focusing on how well purpose
and audience have been addressed. (Editing for
conventions should demonstrate command of
Language standards 1-3 up to and including grade
8 on page 52.)

Use technology, including the Internet, to produce B.
and publish writing as well as to interact and
collaborate with others; demonstrate sufficient
command of keyboarding skills to type a minimum

of three pages in a single sitting. ;

Use technology, including the Internet, to produce 6.
and publish writing and link to and cite sources

as well as to interact and collaborate with others,
including linking to and citing sources.

Use technology, including the Internet, to produce
and publish writing and present the relationships
between information and ideas efficiently as well
as to interact and collaborate with others.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY: IN HISTORY/SOCIAL STUDI|ES; SCIENCE AND TECHNICAL

Writing Standards 6-12

The CCR anchor standards and high school grade-specific standards work in tandem to define college and career readiness expectations—the former providing

broad standards, the latter providing additional specificity.

&2

Grades wn._o mnzams_m.
.“.mxﬁ ._.Summ ‘and Purposes

X FERRCIE L L

quo_om 11-12 students:

Write arguments to support Qm__jw in an analysis 9_“ mccmﬂm:ﬂzm ﬁon_nm or meﬁm

using valid reasoning and relevant and sufficient evidence.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or
opposing claims, and create an organization that establishes clear
relationships among claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying evidence for each
while pointing out the strengths and limitations of both in a manner that
anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text,

create cohesion, and clarify the relationships between claim(s) and reasons,

between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to
the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports
the argument presented.

2. Write _:ﬁoﬂﬂmﬁzm\mxu_m:mﬂoé texts to examine msa convey nOBU_mx ideas,
concepts, and information clearly and accurately through the effective
selection, organization, and analysis of content.

a. Introduce a topic; organize complex ideas, concepts, and information to
make important connections and distinctions; include formatting (e.g.,
headings), graphics (e.g., figures, tables), and multimedia when useful to
aiding comprehension.

b, Develop the topic with well-chosen, relevant, and sufficient facts, extended
definitions, concrete details, quotations, or other information and examples
appropriate to the audience’s knowledge of the topic.

c. ‘Use appropriate and varied transitions to link the major sections of the text,

create cohesion, and clarify the relationships among complex ideas and
concepts.

d. Use precise language and domain-specific vocabulary to manage the
complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to
the norms and conventions of the discipline in which they are writing.

f. Provide a concluding statement or section that follows from and supports

the information or explanation presented (e.g., articulating implications or
the significance of the topic).

Write E@:Bm;nm Ho m:uco_& n_m_j,_m inan m:mEm_m om mcvﬁm_.ﬁzm ﬁouﬁm or ﬁmxﬂm
using valid reasoning and relevant and sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the
claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences claim(s), counterclaims,
reasons, and evidence.

b, Develop claim(s) and counterclaims fairly and thoroughly, supplying the
most relevant evidence for each while pointing out the strengths and
limitations of both in a manner that anticipates the audience’s knowledge
level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major
sections of the text, create cohesion, and clarify the relationships between
claim(s) and reasons, between reasons and evidence, and between claim(s)
and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to
the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports
the mﬁcgmzﬂ Uﬁmmm:ﬂma

<<:$ informative/explanatory ﬁmxﬂm no examine and convey complex Ao_mmm

concepts, and information clearly and accurately through the effective selection,
organization, and analysis of content.

a. Introduce a topic; organize complex ideas, concepts, and information so
that each new element builds on that which precedes it to create a unified
whole; include formatting (e.g., headings), graphics (e.q., figures, tables), and
multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant
facts, extended definitions, concrete details, quotations, or other information
and examples appropriate to the audience’s knowledge of the topic.

c. Use appropriate and varied transitions and syntax to link the major sections

of the text, create cohesion, and n_m:J\ the relationships among complex
ideas and concepts.

d. Use precise language, domain-specific vocabulary, and techniques such as
metaphor, simile, and analogy to manage the complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to
the norms and conventions of the discipline in which they are writing.

f.  Provide a concluding statement or section that follows from and supports
the Information or explanation presented (e.g., articulating implications or
the significance of the topic).

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, ,mn_mZOm AND TECHNICAL SUBJECTS

Writing Standards 6-12 E

Grades 9-10 students: Grades 11-12 students:

ﬂmmmmqn_.. fol m:__n_ mja v_.mmm:w _A:os._mo_mm Anonzacmmv

9. Draw m<_am:nm from Em_‘mé or informational texts to support analysis

Draw m<,n_m30m. ?03 __ﬂmﬂm_.w.. or ,:ﬁoﬂﬁmgo:mﬂ texts to mcvno; m:mzma

reflection, and research. reflection, and research.

a. Apply grades S-10 Reading standards to literature (e.g., “Analyze how an a. Apply grades 11-12 Reading standards to literature (e.g., “Demonstrate
author draws on and transforms source material in a specific work [e.g., how knowledge of eighteenth-, nineteenth- and early-twentieth-century
Shakespeare treats a theme or topic from Ovid or the Bible or how a later foundational works of American literature, including how two or more texts
author draws on a play by Shakespeare]”). from the same period treat similar themes or topics”).

b. Apply grades 9-10 Reading standards to literary nonfiction (e.g., “Delineate b. Apply grades 17-12 Reading standards to literary nonfiction (e.g., "Delineate
and evaluate the argument and specific claims in a text, assessing whether and evaluate the reasoning in seminal U.S. texts, including the application
the reasoning is valid and the evidence is relevant and sufficient; identify of constitutional principles and use of legal reasoning [e.g., in U.S. Supreme
false statements and fallacious reasoning™). : Court Case majority opinions and dissents] and the premises, purposes, and

arguments in works of public advocacy [e.g., The Federalist, presidential
maa_.mmmmmu..u .

Dm:mmoﬁs\z ing, e - . Vi

10.  Write routinely over mxwmzama time ?mamm Q me for ﬂmmmmﬂn: reflection, msu 10. <<_1_8 «or_::m_v. over mx.ﬁmsgma gEm ﬁn_‘mBmm Q_Bm ﬁo_. ﬂmmmmﬂnr ﬂmzmn.ﬁ_o; m_._a
revision) and shorter time frames (a single sitting or a day or two) for a range of revision) and shorter time frames (a single sitting or a day or two) for a range of
tasks, purposes, and audiences. tasks, purposes, and audiences.
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| 6412 ] ENGLISH LANGUAGE ARTS | SPEAKING AND LISTENING

COMMON CORE STATE:STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY:IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECT

Speaking and Listening Standards 6-12

The following standards for grades 6-12 offer a focus for instruction in each year to hel

and applications. Students advancing through the grades are expected to-meet each year’s Q.xmo_m-m.omn_.m..n standards and retain or further develop skills and

understandings mastered in preceding grades.

Gracde 6 students:

_no__mcoﬁw.:o:

no_.jnﬂmro:m_o: msa

Grade 7 students:

15 Engage mmmngm_v_ in a range of collaborative 1.
discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grade 6 topics,
texts, and issues, building on others' ideas and
expressing their own clearly.

a. Come to discussions prepared, having read or
studied required material; explicitly draw on
that preparation by referring to evidence on
the topic, text, or issue to probe and reflect on
ideas under discussion.

b. Follow rules for collegial discussions, set
specific goals and deadlines, and define
individual roles as needed.

¢ Pose and respond to specific guestions with
elaboration and detail by making comments
that contribute to the topic, text, or issue
under discussion.

d. Review the key ideas expressed and
demonstrate understanding of multiple
perspectives through reflection and
paraphrasing.

Engage mmmnze.m_z in a range n._n co _mvo_\m.nEm
discussions (one-on-one, In groups, and teacher-
led) with diverse partners on grade 7 topics,
texts, and issues, building on others’ ideas and
exprassing their own clearly.

a. Come to discussions prepared, having read
or researched material under study; explicitly
draw on that preparation by referring to
evidence on the topic, text, or issue to probe
and reflect on ideas under discussion,

b. Follow rules for collegial discussions, track
progress toward specific goals and deadlines,
and define individual roles as needed.

c. Pose guestions that elicit elaboration and
respond to others' guestions and comments
with relevant observations and ideas that bring
the discussion back on topic as needed.

d. Acknowledge new information expressed by
others and, when warranted, modify their own
views.

i

p ensure that students gain adequate mastery of a range of skills

Grade 8 students:

mgmm:m_m mmmn.n_e.m? in a range of collaborative

discussions (one-on-one, in groups, and teacher-

led) with diverse partners on grade 8 topics,
texts, and issues, building on others’ ideas and
expressing their own clearly.

a. Come to discussions prepared, having read
or researched material under study; explicitly
draw on that preparation by referring to
evidence on the topic, text, or issue to probe
and reflect on ideas under discussion.

b. Follow rules for collegial discussions and
decision-making, track progress toward

c goals and deadlines, and define
individual roles as needad.

c. Pose questions that connect the ideas of
several speakers and respond to others’
guestions and comments with relevant
evidence, observations, and ideas.

d. Acknowledge new information expressed
by others, and, when warranted, gualify or
justify thelr own views in light of the evidence

presented.

2. Interpret information presented in diverse media 2. Analyze the main ideas and supporting details 2. Analyze the purpose of information presented
and formats (e.q., visually, quantitatively, orally) presented in diverse media and formats (e.g., in diverse media and formats (e.g., visually,
and explain how it contributes .8 a topic, text, or visually, quantitatively, orally) and explain how the quantitatively, orally) and evaluate the motives
issue under study. ideas clarify a topic, text, or issue under study. (e.g., social, commercial, political) behind its

' presentation.

2. Delineate a speaker's argument and specific %, Delineate a speaker's argument and specific 3. Delineate a speaker's argument and specific
claims, distinguishing claims that are supported by claims, evaluating the soundness of the reasoning claims, evaluating the soundness of the reasening
reasons and evidence from claims that are not. and the relevance and sufficiency of the evidence. and relevance and sufficiency of the evidence and

ﬁ_msz?_:m E_.._mj _Qm_me.m:,n evidence is _:.Qoacnmg

U_.mmmzﬂm_”_o: of: x:oE“mn_mm m:o_ ldeashii i A e o : e

4, Present claims and findings, sequencing ideas 4, Present claims and findings, emphas 4. Present claims and findings, emphasizing salient
logically and using pertinent descriptions, facts, salient points in a focused, coherent manner points In a focused, coherent manner with relevant
and details to accentuate main iceas or themes; with pertinent clescriptions, facts, cletails, and evidence, sound valid reasoning, and well-chosen
use appropriate eye contact, adequate volume, examples; use appropriate eye contact, adecuate detalls; use appropriate eye contact, adequate
and clear pronunciation. volume, and clear pronunciation. volume, and clear pronunciation.

5. Include multimedia components (e.g., graphics, 5. Include multimedia components and visual 5. Integrate multimedia and visual displays into
images, music, sound) and visual displays in displays in presentations to clarify claims and presentations to clarify information, strengthen
presentations to clarify information. findings and emphasize salient points. claims and evidence, and add interest,

6. Adapt speech to a variety of contexts and tasks, 6. Adaptspeech to a variety of contexts and tasks, 6. Adapt speech to a variety of contexts and tasks,

demonstrating command of formal English when
indicated or appropriate. (See grade 6 Language
standards 1and 3 on page 52 for specific
expactations,)

demanstrating command of formal English when
indicated or appropriate. (See grade 7 Language
standards 1and 3 on page 52 for specific

expectations.)

demonstrating command of formal English when
indicated or appropriate, (See grade 8 Language
standards 1and 3 on page 52 for specific
expectations.)
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COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

College and Career Readiness Anchor Standards for Language

The grades 6-12 standards on the following pages define what students should understand and be able to do by the-
end of each grade. They correspond to the College and Career Readiness (CCR) anchor standards below by number.
The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Conventions of Standard English

1.  Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.

2. Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when
writing.

Knowledge of Language

3. Apply knowledge of language to understand how language functions in different contexts, to make effective
choices for meaning or style, and to comprehend more fully when reading or listening.

Vocabulary Acquisition and Use

4. Determine or clarify the meaning of unknown and multiple-meaning words and phrases by using context clues,
analyzing meaningful word parts, and consulting general and specialized reference materials, as appropriate.

5. Demonstrate understanding of figurative language, word relationships, and nuances in word rmeanings.

6. Acquire and use accurately a range of m._mnm«m_ acacemic and domain-specific words and phrases sufficient for
reading, writing, speaking, and listening at the college and career réadiness level; demonstrate independence in

gathering vocabulary knowledge when considering a word or phrase impoertant to comprehension or expression.

Note on range and content
of student language use

To be college and career ready in
language, students must have firm
control over the conventions of
standard English. At the same time,
they must come to appreciate that
language is as at least as much a
matter of craft as of rules and be
able to choose words, syntax, and
punctuation to express themselves
and achieve particular functions and
rhetorical effects. They must also
have extensive vocabularies, built
through reading and study, enabling
them to comprehend complex texts
and engage in purposeful writing
about and conversations around
content.-They need to become
skilled in determining or clarifying
the meaning of words and phrases
they encounter, choosing flexibly
from an array of strategies to aid
them. They must learn to see an
individual word as part of a network
of other words—words, for example,
that have similar denotations but
different connotations. The inclusion
of Language standards in their

own strand should not be taken as
an indication that skills related to
conventions, effective language use,
and vocabulary are unimportant

to reading, writing, speaking, and
listening; indeed, they are inseparable
from such contexts.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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COMMON . CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY. IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL 'S BJECTS

Grade 7 stude

Determine or clarify the meaning of unknown and 4,
multiple-meaning words and phrases based on
grade 6 reading and content, choosing flexibly
from a range of strategies.
a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s position
or function in a sentence) as a clue to the
meaning of a word or phrase.

b. Use common, grade-appropriate Greek or
Latin affixes and roots as clues to the meaning
of a word (e.g., audience, auditory, audible).

¢. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and
digital, to find the pronunciation of a word or
determine or clarify its precise meaning or its
part of speech.

d. Verify the preliminary determination of
the meaning of a word or phrase (e.g., by
checking the inferred meaning in context or in
a dictionary).

Determine or clarify the meaning of unknown and 4,
multiple-meaning words and phrases based on
grade 7 reading and content, choosing flexibly
from a range of strategies.
a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word's position
or function in a sentence) as a clue to the
meaning of a word or phrase,

b. Use common, grade-appropriate Greek or
Latin affixes and roots as clues to the meaning
of a word (e.q., belligerent, bellicose, rebel.

c. Consult general and specialized reference
materials (e.g., dictionaries, glossaries,
thesauruses), both print and digital, to find
the pronunciation of a word or determine
or clarify its precise meaning or its part of
speech.

d. Verify the preliminary determination of
the meaning of a word or phrase (e.g., by
checking the inferred meaning in context or in
a dictionary).

Determine or clarify the meaning of unknown and
multiple-meaning words or phrases based on grade
8 reading and confent, choosing flexibly from a
range of strategies.

a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s pesition or
function in a sentence) as a clue to the meaning
of a word or phrase.

b. Use common, grade-appropriate Greek or Latin
affixes and roots as clues to the meaning of a
word (e.g., precede, recede, secede).

c. Consult general and specialized reference
materials (e.g., dictionaries, glossaries,
thesauruses), both print and digital, to find the
pronunciation of a word or determine or clarify
its precise meaning or its part of speech.

d. Verify the preliminary determination of the
meaning of a word or phrase (e.g., by checking
the inferred meaning in context or in a
dictionary).

Demonstrate understanding of figurative 5.
language, word relationships, and nuances in word
meanings.

a. Interpret figures of speech (e.g.,
personification) in context.

b, Use the relationship between particular words
(e.g., cause/effect, part/whole, item/category)
to better understand each of the words.

c. Distinguish among the connotations
(associations) of words with similar
denotations (definitions) (e.g., stingy,
scrimping, economical, unwasteful, thrifty).

Demonstrate understanding of figurative 5.
language, word relationships, and nuances in word
meanings.

a. Interpret figures of speech (e.g., literary,
biblical, and mythological allusions) in context.

b. Use the relationship between particular words
(e.g., synonym/antonym, analogy) tc better
understand each of the words.

c. Distinguish among the connotations
(associations) of words with similar
denotations (definitions) (e.g., refined,
respectful, polite, diplomatic, condescending).

Demonstrate understanding of figurative language,

word relationships, and nuances in word meanings.

a. Interpret figures of speech (e.g. verbal irony,
puns) in context.

b. Use the relationship between particular words
to better understand each of the words,

c. Distinguish among the connotations
(associations) of words with similar denotations
(definitions) (e.g., bullheaded, willful, firm,
persistent, resolute).

Acquire and use accurately grade-appropriate 6.
general academic and domain-specific words

and phrases; gather vocabulary knowledge

when considering a word or phrase important to
comprehension or expression.

Acquire and use accurately grade-appropriate 6.
general academic and domain-specific words

and phrases; gather vocabulary knowledge

when considering a word or phrase important to
comprehension or expression.

Acquire and use accurately grade-appropriate
general academic and domain-specific words
and phrases; gather vocabulary knowledge
when considering a word or phrase important to
comprehension or expression.
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Determine or clarify the meaning of unknown and multiple-meaning words and 4.

phrases based on grades 9-70 reading and content, choosing flexibly from a’
range of strategies.

a. Use context (e.g., the overall meaning of a sentence, paragraph, or text; a
word's position or function in a sentence) as a clue to the meaning of a word
or phrase. .

b. Identify and correctly use patterns of word changes that indicate different
meanings or parts of speech (e.g., analyze, analysis, analytical; advocate,
advocacy).

¢, Consult general and specialized reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to find the pronunciation of
a word or determine or clarify its precise meaning, its part of speech, or its
etymology.

d. Verify the preliminary determination of the meaning of a word or phrase
(e.g., by checking the inferred meaning in context or in a dictionary).

COMMON CORE STATE STANDARDS for ENGLISH:LANGUAGE ART

Determine or clarify the meaning of unknown and multiple-meaning words and
phrases based on grades 11-12 reading and content, choosing flexibly from a
range of strategies.

a. Use context (e.g. the overall meaning of a sentence, paragraph, or text; a
word’s position or function in a sentence) as a clue to the meaning of a word
or phrase.

b. Identify and correctly use patterns of word changes that indicate different
meanings or parts of speech (e.g., conceive, conception, conceivable).

c. Consult general and specialized reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to find the pronunciation
of a word or determine or clarify its precise meaning, its part of speech, its
etymology, or its standard usage.

d. Verify the preliminary determination of the meaning of a word or phrase
(e.g., by checking the inferred meaning in context or in a dictionary).

Demonstrate understanding of figurative language, word relationships, and B,
nuances in word meanings.

a. Interpret figures of speech (e.g., euphemism, oxymoron) in context and
analyze their role in the text.

b. Analyze nuances in the meaning of words with similar denotations.

Demonstrate understanding of figurative language, word relationships, and
nuances in word meanings.

a. Interpret figures of speech (e.g., hyperbole, paradox) in context and analyze
their role in the text.

b. Analyze nuances in the meaning of words with similar denotations.

6.

Acquire and use accurately general academic and domain-specific words and 6.
phrases, sufficient for reading, writing, speaking, and listening at the college
and career readiness level; demonstrate independence in gathering vocabulary

knowledge when considering a word or phrase important to comprehension or
expression.

Acauire and use accurately general academic and domain-specific words and
phrases, sufficient for reading, writing, speaking, and listening at the college
and career readiness level; demonstrate independence in gathering vocabulary

knowledge when considering a word or phrase important to comprehension or
expression.

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS
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57 | 6-12| ENGLISH LANGUAGE ARTS | READING STANDARD 10

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS & LITERACY, IN HISTORY/SOCIAL STUDIES, SCIENCE AND TECHNICAL SUBJECTS

Standard 10: Range, Quality, and Complexity of Student Reading 6-12

Measuring Text Complexity: Three Factors

Qualitative evaluation of the text: Levels of meaning, structure, language conventionality
and clarity, and knowledge demands .

Quantitative evaluation of the text: Readability measures and other scores of text com-
plexity :

Matching reader to text and task: Reader variables (such as motivation, knowledge, and
experiences) and task variables (such as purpose and
the complexity generated by the task assigned and the
questions posed)

Note: More detailed information on text complexity and how it is measured is contained in
Appendix A,

Range of Text Types for 6-12

students in grades 6-12 apply the Reading standards to the following range of text types, with texts selected from a broad range of cultures and periods.

Literature Informational Text

['Stories’ A Drama " poetry ' Literary Nonfiction = = T T e
Includes the subgenres of Includes one-act and multi-act  Includes the subgenres of Includes the subgenres of exposition, argument, and functional text in
adventure stories, historical plays, both in written form and narrative poems, lyrical poems, the form of personal essays, speeches, opinion pieces, essays about
fiction, mysteries, myths, on film free verse poems, sonnets, art or literature, biographies, memoirs, journalism, and historical,
science fiction, realistic fiction, odes, ballads, and epics scientific, technical, or economic accounts (including digital sources)
allegories, parodies, satire, and written for a broad audience
graphic novels

COMMON CORE STATE STANDARDS for ENGLISH LANGUAGE ARTS 83
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COMMON CORE STATE STANDARDS for MATHEMATICS

Introduction

Towatrd greater focus and coherence

Mathematics experiences in early childhood settings should concentrate on
(D number (which includes whole number, operations, and relations) and (2)
geometry, spatial relations, and measurement, with more mathematics learning
time devoted to number than to other topics. Mathematical process goals
should be integrated in these content areas.

_ Mathematics Learning in Early Childhood, National Research Council, 2009

The composite standards [of Hong Kong, Korea and Singapore] have a number
of features that can inform an international benchmarking process for the
development of K-6 mathematics standards in the LS. First, the composite
standards concentrate the early learning of mathematics on the number,
measurement, and geomeltry strands with less emphasis on data analysis and
Jittle exposure to algebra. The Hong Kong standards for grades 1-3 devote
approximately half the targeted time to numbers and almost all the time
remaining to geometry and measurement.

— Ginsburg, Leinwand and Decker, 2008

Because the mathematics concepts in [U.S.] textbooks are often weak, the
presentation becomes more mechanical than is ideal. We Jooked at both
traditional and non-traditional textbooks used in the US and found this
conceptual weakness in both.

— Ginsburg et al., 2005

There are many ways to organize curricula. The challenge, now rarely met, is to
avoid those that distort mathematics and turn off students. :
— Steen, 2007

For over a decade, research studies of mathematics education in high-performing
countries have peinted to the conclusion that the mathematics curriculum in the
United States must become substantially more focused and coherent in order to
improve mathematics achievement in this country. To deliver on the promise of
common standards, the standards must address the problem of a curriculum that
is “a mile wide and an inch deep.” These Standards are 2 substantial answer fo that
challenge.

It is important to recognize that “fewer standards” are no substitute for focused
standards. Achieving “fewer standards” would be easy to do by resorting to broad,
general statements. Instead, these Standards aim for clarity and specificity.

Assessing the coherence of a set of standards is more difficult than assessing
their focus. William Schmidt and Richard Houang (2002) have said that content
standards and curricula are coherent if they are:

articulated over time as a sequence of topics and performances that are
logical and reflect, where appropriate, the sequential or hierarchical nature

of the disciplinary content from which the subject matter derives. That is,
what and how students are faught should reflect not only the topics that fall
within a certain academic discipline, but also the key ideas that determine
how knowledge is organized and generated within that discipline. This implies
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COMMON CORE STATE STANDARDS for MATHEMATICS -~ -

that to be coherent, a set of content standards must evolve from particulars
(e.g., the meaning and operations of whole numbers, including simple math
facts and routine computational procedures associated with whole numbers
and fractions) to deeper structures inherent in the discipline. These deeper
structures then serve as a means for connecting the particulars (such as an
understanding of the rational number system and its properties). (emphasis
added)

These Standards endeavor to follow such a design, not only by stressing conceptual
understanding of key ideas, but also by continually returning to organizing
principles such as place value or the properties of operations to structure those
ideas.

In addition, the “sequence of topics and performances” that is outlined in a body of
mathematics standards must also respect what is known about how students learn.
As Confrey (2007) points out, developing “sequenced obstacles and challenges

for students...absent the insights about meaning that derive from careful study of .
learning, would be unfortunate and unwise.” In recognition of this, the developmeﬁt
of these Standards began with research-based learning progressions detailing
what is known today about how students’ mathematical knowledge, skill, and
understanding develop over time.

Understanding mathematics

These Standards define what students should understand and be able to do in

their study of mathematics. Asking a student to understand something means
ask'ing a teacher to assess whether the student has understood it. But what does
mathematical understanding look like? One hallmark of mathematical understanding
is the ability to justify, in a way appropriate to the student’s mathematical maturity,
why a particular mathematical statement is true or where a mathematical rule
comes from. There is a world of difference between a student who can summon a
mnemonic device to expand a product such as (a + b)(x + y¥) and a student who
can explain where the mnemonic comes from. The student who can explain the rule
understands the mathematics, and may have a better chance to succeed at a less
familiar task such as expanding (a + b + ¢c)(x + y). Mathematical understanding and
procedural skill are equally important, and both are assessable using mathematical
tasks of sufficient richness.

The Standards set grade-specific standards but do not define the intervention
methods or materials necessary to support students who are well below or well
above grade-level expectations. It is also beyond the scope of the Standards to
define the full range of supports appropriate for English language learners and

for students with special needs. At the same time, all students must have the
opportunity to learn and meet the same high standards if they are to access the
knowledge and skills necessary in their post-school lives. The Standards should

be read as allowing for the widest possible range of students to participate fully
from the outset, along with appropriate accommodations to ensure maximum
participaton of students with special education needs. For example, for students
with disabilities reading should allow for use of Braille, screen reader technology, or
other assistive devices, while writing should include the use of a scribe, computer,
or speech-to-text technology. In a similar vein, speaking and listening should be
interpreted broadly to include sign language. No set of grade-specific standards
can fully reflect the great variety in abilities, needs, learning rates, and achievement
levels of students in any given classroom. However, the Standards do provide clear
signposts along the way to the goal of college and career readiness for all students.

The Standards begin on page 6 with eight Standards for Mathematical Practice.
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STANDARDS for MATHEMATICS

How to read the grade level standards

Standards define what students should understand and be able to do.

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

o)

omsins are larger groups of related standards. Standards from different domains

may sometimes be closely related.
Domain

e

< Number and Operations in Base Ten

Use plé"é"eﬁ\“r:a'iue"di‘.ciersta:-.d':n:,fand#-',z‘.rep-c—.—nca~o y
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 Cluster
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 (e.g., @ x 80, 5 x 60) using strategies based on place value and
properties of operations. __i

These Standards do not dictate curriculum or teaching methods. For example, just
because topic A appears before topic B in the standards for a given grade, it does
not necessarily mean that topic A must be taught before topic B. A teacher might
prefer to teach topic B before topic A, or might choose to highlight connections by
teaching topic A and topic B at the same time. Or, a teacher might prefer to teach a
topic of his or her own choosing that leads, as a byproduct, to students reaching the
standards for topics A and B, )

What students can learn at any particular grade level depends upon what they
have learned before. Ideally then, each standard in this document might have been
phrased in the form, “Students who already know ... should next come to learn
But at present this approach is unrealistic—not least because existing education
research cannot specify all such learning pathways. Of necessity therefore,

grade placements for specific topics have been made on the basis of state and
international compatrisons and the collective experience and collective professional
judgment of educators, researchers and mathematicians. One promise of common
state standards is that over time they will allow research on learning progressions
to inform and improve the design of standards to a much greater extent than is
possible today. Learning oppoftunit'wes will continue to vary across schools and
school systems, and educators should make every effort to meet the needs of
individual students based on their current understanding.

These Standards are not intended to be new names for old ways of doing business.
They are a call to take the next step. It is time for states to work together to build
on lessons learned from two decades of standards based reforms. It is time to
recognize that standards are not just promises to our children, but promises we
intend to keep.
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Mathematics | Standards
for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that
mathematics educators at all levels should seek to develop in their students.

These practices rest on important "processes and proficiencies” with longstanding
importance in mathematics education. The first of these are the NCTM process
standards of problem solving, reasoning and proof, communication, representation,
and connections. The second are the strands of mathematical proficiency specified
in the National Research Council’s report Adding It Up: adaptive reasoning, strategic
competence, conceptual understanding (comprehension of mathematical concepts,
operations and relations), procedural fluency (skill in carrying out procedures
flexibly, accurately, efficiently and appropriately), and productive disposition
(habitual inclination to see mathematics as sensible, useful, and worthwhile, coupled
with a belief in diligence and one’s own efficacy). ;

1 Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning

of a problem and looking for entry points to its solution. They analyze givens,
constraints, relationships, and goals. They make conjectures about the form and
meaning of the solution and plan a solution pathway rather than simply jumping into
a solution attempt. They consider analogous problems, and try special cases and
simpler forms of the original problem in order to gain insight into its solution. They
monitor and evaluate their progress and change course if necessary. Older students
might, depending on the context of the problem, transform algebraic expressions or
change the viewing window on their graphing calculator to get the information they
need. Mathematically proficient students can explain correspondences between
equations, verbal descriptions, tables, and graphs or draw diagrams of important
features and relationships, graph data, and search for regularity or trends. Younger
students might rely on using concrete objects or pictures to help conceptualize

and solve a problem. Mathematically proficient students check their answers to
problems using a different method, and they continually ask themselves, "Does this
make sense?” They can understand the approaches of others to solving complex
problems and identify correspondences between different approaches.

2 Reason abstractly and quantitatively.

Mathematically proficient students make sense of guantities and their relationships
in problem situations. They bring two complementary abilities to bear on problems
involving quantitative relationships: the ability to decontextualize—to abstract

a given situation and represent it symbolically and manipulate the representing
symbols as if they have a life of their own, without necessarily attending to

their referents—and the ability to contextualize, to pause as needed during the
manipulation process in order to probe into the referents for the symbols involved.
Quantitative reasoning entails habits of creating a coherent representation of

the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different
properties of operations and objects.

3 Construct viable arguments and critique the reasoning of others.
Mathematically proficient students understand and use stated assumptions,
definitions, and previously established results in constructing arguments. They
make conjectures and build a logical progression of statements to explore the
truth of their conjectures. They are able to analyze situations by breaking them into
cases, and can recognize and use counterexamples. They justify their concfuéions.
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COMMON CORE STATE STANDARDS for MATHEMATICS

communicate them to others, and respond to the arguments of others. They reason
inductively about data, making plausible arguments that take into account the
context from which the data arose. Mathematically proficient students are also able
to compare the effectiveness of two plausible arguments, distinguish correct logic or
reasoning from that which is flawed, and—if there is a flaw in an argument—explain
what it is. Elementary students can construct arguments using concrete referents
such as objects, drawings, diagrams, and actions. Such arguments can make sense
and be correct, even though they are not generalized or made formal until later
grades. Later, students learn to determine domains to which an argument applies.
students at all grades can listen or read the arguments of others, decide whether
they make sense, and ask useful questions to clarify or improve the arguments.

4 Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve
problems arising in everyday life, society, and the workplace. In early grades, this might
be as simple as writing an addition equation to describe a situation. In middle grades,
a student might apply proportional reasoning to plan a school event or analyze a
problem in the community. By high school, a student might use geometry to solve a
design problem or use a function to describe how one quantity of interest depends
on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated
situation, realizing that these may need revision later. They are able to identify
important quantities in a practical situation and map their relationships using such
tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze
those relationships mathematically to draw conclusions. They routinely interpret their
mathematical results in the context of the situation and reflect on whether the results
make sense, possibly improving the model if it has not served its purpose.

5 Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a
mathematical problem. These tools might include pencil and paper, concrete
models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system,
a statistical package, or dynamic geometry software. Proficient students are
sufficiently familiar with tools appropriate for their grade or course to make sound
decisions about when each of these tools might be helpful, recognizing both the
insight to be gained and their limitations. For example, mathematically proficient
high school students analyze graphs of functions and solutions generated using a
graphing calculator. They detect possible errors by strategically using estimation
and other mathematical knowledge. When making mathematical models, they know
that technology can enable them to visualize the results of varying assumptions,
explore consequences, and compare predictions with data. Mathematically
proficient students at various grade levels are able to identify relevant external
mathematical resources, such as digital content located on a website, and use them
to pose or solve problems. They are able to use technological tools to explore and
deepen their understanding of concepts.

6 Attend to precision.

Mathematically proficient students try to communicate precisely to others. They
try to use clear definitions in discussion with others and in their own reasoning.
They state the meaning of the symbols they choose, including using the equal sign
consistently and appropriately. They are careful about specifying units of measure,
and labeling axes to clarify the correspondence with quantities in a problem. They
calculate accurately and efficiently, express numerical answers with a degree of
precision appropriate for the problem context. In the elementary grades, students
give carefully formulated explanations to each other. By the time they reach high
school they have learned to examine claims and make explicit use of definitions.

/| 32110vyd TYDILYWIH LYW U0 SAdVANYLS



_COMMON CORE STATE STANDARDS for MATHEMATICS .

7 Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure.
Young students, for example, might notice that three and seven more is the same
amount as seven and three more, or they may sort a collection of shapes according
to how many sides the shapes have. Later, students will see 7 x 8 equals the

well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive
property. In the expression x? + 9x +14, older students can see the 14 as 2 x 7 and
the 9 as 2 + 7. They recognize the significance of an existing line in a geometric
figure and can use the strategy of drawing an auxiliary line for solving problems.
They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as
being composed of several objects. For example, they can see 5-3(x-y)*as 5
minus a positive number times a square and use that to realize that its value cannot
be more than 5 for any real numbers x and y.

8 Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look
both for general methods and for shortcuts. Upper elementary students might
notice when dividing 25 by 11 that they are repeating the same calculations over
and over again, and conclude they have a repeating decimal. By paying attention
to the calculation of slope as they repeatedly check whether points are on the line
through (1, 2) with slope 3, middle school students might abstract the eguation

(¥ - 2)/(x - 1) = 3. Noticing the regularity in the way terms cancel when expanding
=D+ 1), (- DOE+ x + 1), and (x - D + x2+ x + 1) might lead them to the
general formula for the sum of a geometric series. As they work to solve a problem,
mathematically proficient students maintain oversight of the process, while
attending to the details. They continually evaluate the reasonableness of their
intermediate results.

Connecting the Standards for Mathematical Practice to the Standards for
Mathematical Content

The Standards for Mathematical Practice describe ways in which developing student
practitioners of the discipline of mathematics increasingly ought to engage with

the subject matter as they grow in mathematical maturity and expertise throughout
the elementary, middle and high school years. Designers of curricula, assessments,
and professional development should all attend to the need to connect the
mathematical practices to mathematical content in mathematics instruction.

The Standards for Mathematical Content are a balanced combination of procedure
and understanding. Expectations that begin with the word “understand” are often
especially good opportunities to connect the practices to the content. Students
who lack understanding of a topic may rely on procedures too heavily. Without

a flexible base from which to work, they may be less likely to consider analogous
problems, represent problems coherently, justify conclusions, apply the mathematics
to practical situations, use technology mindfully to work with the mathematics,
explain the mathematics accurately to other students, step back for an overview, or
deviate from a known procedure to find a shortcut. In short, a lack of understanding
effectively prevents a student from engaging in the mathematical practices.

In this respect, those content standards which set an expectation of understanding
are potential “points of intersection” between the Standards for Mathematical
Content and the Standards for Mathematical Practice. These points of intersection
are intended to be weighted toward central and generative concepts in the

school mathematics curriculum that most merit the time, resources, innovative
energies, and focus necessary to qualitatively improve the curriculum, instruction,
assessment, professional development, and student achievement in mathematics.
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Mathematics | Kindergarien

In Kindergarten, instructional time should focus on two critical areas: (1D
representing, relating, and operating on whole numbers, initially with
sets of objects; (2) describing shapes and space. More learning time in
Kindergarten should be devoted to number than to other tdpics.

() Students use numbers, including written numerals, to represent
guantities and to solve quantitative problems, such as counting objects in
a set; counting out a given number of objects; comparing sets or numerals;
and modeling simple joining and separating situations with sets of objects,
or eventually with equations suchas5+2=7and7-2=5. (Kindergarten
students should see addition and subtraction equations, and student
writing of equations in kindergarten is encouraged, but it is not required.)
Students choose, combine, and apply effective strategies for answering
quantitative questions, including auickly recognizing the cardinalities of
small sets of objects, counting and producing sets of given sizes, counting
the number of objects in combined sets, or counting the number of objects
that remain in a set after some are taken away.

(2) Students describe their physical world using geometric ideas (e.g.,
shape, orientation, spatial relations) and vocabulary. They identify, name,
and describe basic two-dimensional shapes, such as squares, triangles,
circles, rectangles, and hexagons, presented in a variety of ways (e.g., with
different sizes and orientations), as well as three-dimensional shapes such
as cubes, cones, cylinders, and spheres. They use basic shapes and spatial
reasoning to model objects in their environment and to construct more
complex shapes.
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Grade K Overview
Counting and Cardinality

+ Know number names and the count sequence.
= Count to tell the number of objects.

'+ Compare numbers.

Operations and Algebraic Thinking

« Understand addition as putting together and
adding to, and understand subtraction as
taking apart and taking from.

Number and Operations in Base Ten

« Work with humbers 11-18 to gain foundations
for place value.

Measurement and Data
« Describe and compare measurable attributes.

« Classify objects and count the number of
objects in categories.

Geometry
» ldentify and describe shapes.

« Analyze, compare, create, and compose
shapes.

. COMMON CORE STATE STANDARDS for MATHEMATICS .~

Mathematical Practices

1. Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique
the reasoning of others.

4, Model with mathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure,

8. Look for and express regularity in repeated
reasoning.
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f:ount_ing_:a"gd Cardinality : : 5 K.cC

Know number names and the count sequence.

1.

2

Count to 100 by ones and by tens.

Count forward beginning from a given number within the known
sequence (instead of having to begin at .

Write numbers from O to 20. Represent a number of objects with a
written numeral 0-20 (with O representing a count of no objects).

Count to tell the number of objects.

4, Understand the relationship between numbers and gquantities; connect

counting to cardinality.

a. When counting objects, say the number names in the standard
order, pairing each object with one and only one number name
and each number name with one and only onhe object.

b. Understand that the last number name said tells the number of
objects counted. The number of objects is the same regardless of
their arrangement or the order in which they were counted.

c. Understand that each successive number name refers to a quantity
that is one larger.

Count to answer “how many?" questions about as many as 20 things
arranged in a ling, a rectangular array, or a circle, or as many as 10
things ina scattered configuration; given a number from 1-20, count
out that many objects.

Compare humbers.

6. ldentify whether the number of objects in one group is greater than,
less than, or equal to the number of objects in another group, e.d., by
using matching and counting strategies!
7. Compare two numbers between 1 and 10 presented as written
numerals.
~ Operations and Algebraic Thinking -~ ~ : : - K.OA

Understand addition as putting together and adding to, and under-
stand subtraction as taking apart and taking from.

1.

Represent addition and subtraction with objects, fingers, mental
images, drawings?, sounds (e.g., claps), acting out situations, verbal
explanations, expressions, or eqguations.

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

Decompose numbers less than or equal to 10 into pairs in more
than one way, e.g., by using objects or drawings, and record each
decomposition by a drawing or equation (e.g., 5 =2+ Zand5=4+1.

For any number from 110 9, find the number that makes 10 when
added to the given number, e.g., by using objects or drawings, and
record the answer with a drawing or equation.

Fluently add and subtract within 5.

e
Include groups with up to ten objects.

2Drawings need not show details, but should show the mathematics in the problem.

(This applies wherever drawings are mentioned in the Standards.)

NILEYOUIANTA
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- COMMON CORESTATE STANDARDS for MATHEMATICS

Number and Operations in Base Ten Rt K.NBT
Work with humbers 11-19 to gain foundations for place value.

1. Compose and decompose numbers from 11 to 19 into ten ones and
some further ones, e.qg., by using objects or drawings, and record each
composition or decomposition by a drawing or equation (e.g., 18 =10 +
8); understand that these numbers are composed of ten ones and one,
two, three, four, five, six, seven, eight, or nine ones.

Measurement and Data - . K.MD
Describe and compare measurable attributes.

1. Describe measurable attributes of objects, such as length or weight.
Describe several measurable attributes of a single object.

2. Directly compare two objects with a measurable attribute in common,
to see which object has “more of”/“less of” the attribute, and describe
the difference. For example, directly compare the heights of two
children and describe one child as taller/shorter.

Classify objects and count the humber of objects in each category.

3. Classify objects into given categories; count the numbers of objects in
each category and sort the categories by count.®

 Geometry - : ; 5 K.G

Identify and describe shapes (squares, circles, triangles, rectangles,
hexagons, cubes, cones, cylinders, and spheres).
1. Describe objects in the environment using names of shapes, and

describe the relative positions of these objects using terms such as
above, below, beside, in front of, behind, and next fo.

2. Correctly name shapes regardless of their orientations or overall size.

3. ldentify shapes as two-dimensional (lying in a plane, “flat”) or three-
dimensional (“solid”).

Analyze, compare, create, and compose shapes.

4. Analyze and compare two- and three-dimensional shapes, in
different sizes and orientations, using informal language to describe
their similarities, differences, parts (e.g., number of sides and
vertices/"corners”) and other attributes (e.g., having sides of equal
length).

5. Model shapes in the world by building shapes from components (e.g.,
sticks and clay balls) and drawing shapes.

6. Compose simple shapes to form larger shapes. For example, “Can you
join these ftwo triangles with full sides touching to make a rectangle?”

3Limit category counts to be less than or equal to 10.

NILIVOUIANIA
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COMMON CORE STATE STANbARDS for MATHEMATI Ccs

Mathematics | Grade 1

in Grade 1, instructional time should focus on four critical areas: Q)
developing understanding of addition, subtraction, and strategies for
addition and subtraction within 20; (2) developing understanding of whole
number relationships and place value, including grouping in tens and

ones; (3) developing understanding of linear measurement and measuring
lengths as iterating length units; and (4) reasoning about attributes of, and
composing and decomposing geometric shapes.

(1) Students develop strategies for adding and subtracting whole numbers
based on their prier work with small numbers. They use a variety of models,
including discrete objects and length-based models (a.g., cubes connected
to form lengths), to model add-to, take-from, put-together, take-apart, and
compare situations to develop meaning for the operations of addition and
subtraction, and to develop strategies to solve arithmetic problems with
these operations. Students understand connections between counting

and addition and subtraction (e.g., adding two is the same as counting on
two). They use properties of addition to add whole numbers and to create
and use increasingly sophisticated strategies based on these properties
(e.q., “making tens”) to solve addition and subtraction problems within

20. By comparing a variety of solution strategies, children build their
understanding of the relationship between addition and subtraction.

(2) Students develop, discuss, and use efficient, accurate, and generalizable
methods to add within 100 and subtract multiples of 10. They compare
whole numbers (at least to 100) to develop understanding of and solve
problems invelving their relative sizes. They think of whole numbers
between 10 and 100 in terms of tens and ones (especially recognizing the
numbers 11to 19 as composed of a ten and some ones). Through activities
that build number sense, they understand the order of the counting
numbers and their relative magnitudes.

(3) Students develop an understanding of the meaning and processes of
measurement, including underlying concepts such as iterating (the mental
activity of building up the length of an object with equal-sized units) and

the transitivity principle for indirect measurement.1

(4) Students compose and decompose plane or solid figures (e.d., put

two triangles together to make a quadrilateral) and build understanding

of part-whole relationships as well as the properties of the original and -
compaosite shapes. As they combine shapes, they recognize them from

different perspectives and orientations, describe their geometric attributes,

and determine how they are alike and different, to develop the background

for measurement and for initial understandings of properties such as

congruence and symmetry.

S
1students should apply the principle of transitivity of measurement to make indirect
comparisons, but they need not use this technical term.

| 30vd9
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. COMMON CORESTATE STANDARDS for M

Grade 1 Overview
Operations and Algebraic Thinking

+ Represent and solve problems involving
addition and subtraction.

« Understand and apply properties of operations
and the relationship between addition and
subtraction.

+ Add and subtract within 20.

« Work with addition and subtraction equations.

Number and Operations in Base Ten
« Extend the counting sequence.
« Understand place value.

» Use place value understanding and properties
of operations to add and subtract.

Measurement and Data

= Measure lengths indirectly and by iterating
length units.

« Tell and write time.

« Represent and interpret data.

Geometry

« Reason with shapes and their attributes.

It

: Mathematical Practices

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.

L 3avdo
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— COMMDN CORE STATE STANDARDS for: MATHEMATICS

Opera;ioné and Algebraic Thinking 1.0A

Represent and solve problems involving addition and subtraction.

1. Use addition and subtraction within 20 to solve word problems involving
situations of adding to, taking from, putting together, taking apart,
and comparing, with unknowns in all positions, e.g., by using objects,
drawings, and equations with a symbol for the unknown number to
represent the problem.?

2. Solve word problems that call for addition of three whole numbers
whose sum is less than or equal to 20, e.d., by using objects, drawings,
and equations with a symbol for the unknown number to represent the
problem.

Understand and apply propetties of operations and the relationship
between addition and subtraction.

3. Apply properties of operations as strategies to add and subtract.? Examples:
If8 + 3 =11is known, then3+8 =11 is also known. (Commutative property of
addition.) To add 2 + 6 + 4, the second two numbers can be added fo make
aten so2+6+4=2+10=12 (Associative property of addition.)

4. Understand subtraction as an unknown-addend problem. For example,
subtract 10 - 8 by finding the number that makes 10 when added to 8.

Add and subtract within 20.

5. Relate counting to addition and subtraction (e.g., by counting on 2 to
add 2).

6. Add and subtract within 20, demonstrating fluency for addition and
subtraction within 10. Use strategies such as counting on; making ten
(eg,8+6=8+2+4=10+ 4 = 14); decomposing a number leading to
aten(eg.,13-4=13-3 -1=10-1= 9); using the relationship between
addition and subtraction (e.g., knowing that 8 + 4 =12, one knows 12-8
= 4); and creating equivalent but easier or known sums (e.d., adding 6 +
7 by creating the known equivalent6 +6 +1=12 +1=13).

Work with addition and subtraction equations.

7 Understand the meaning of the equal sign, and determine if equations
involving addition and subtraction are true or false. For example, which
of the following equations are frue and which are false? 6 =6, 7=8 -1,
5+2=2+54+1=5+2

8. Determine the unknown whaole number in an addition or subtraction
equation relating three whole numbers. For example, determine the
unknown number that makes the equation true in each of the equations 8 +
s=15=0-36+6=[

Number and Operations in Base Ten 1.NB.T.

Extend the counting sequence.

1. 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.

Understand place value.

2. Understand that the two digits of a two-digit number represent amounts
of tens and ones. Understand the following as special cases:

a. 10 can be thought of as a bundle of ten ones — called a “ten.”

b. The numbers from 11 to 19 are composead of a ten and one, two,
three, four, five, six, seven, eight, or nine ones.

c. The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one, two,
three, four, five, six, seven, eight, or nine tens (and O ones).

— e
25ee Glossary, Table 1.
25tudents need not use formal terms for these properties.
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3. Compare two two-digit numbers based on meanings of the tens and ones
digits, recording the results of comparisons with the symbols >, =, and <.

Use place value understanding and properties of operations to add
and subtract.

4. Add within 100, including adding a two-digit number and a one-digit
number, and adding a two-digit number and a multiple of 10, using concrete
models or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction;
relate the strategy to a written method and explain the reasoning used.
Understand that in adding two-digit numbers, one adds tens and tens, ones
and ones; and sometimes it is necessary to compose a ten.

5. Given a two-digit number, mentally find 10 more or 10 less than the
number, without having to count; explain the reasoning used.

6. Subtract multiples of 10 in the range 10-90 from multiples of 10 in the
range 10-90 (positive or zero differences), using concrete models or
drawings and strategies based on place value, properties of operations,
and/or the relationship between addition and subtraction; relate the

strategy to a written method and explam the reasonmg used.

Measurement and Data ? e : : 1.MD .

Measure lengths indirectly and by iterating [ength units.

1. Order three objects by length; compare the Iengths of two objects
indirectly by using a third object.

2. Express the length of an object as a whole number of length units, by
laving multiple copies of a shorter object (the length unit) end to end;
understand that the length measurement of an object is the number
of same-size length units that span it with no gaps or overlaps. Limit to
contexts where the object being measured is spanned by a whole number of
length units with no gaps or overlaps.

Tell and write time.

3. Tell and write time in hours and half-hours using analog and digital
clocks.

Represent and interpret data.

4. Organize, represent, and interpret data with up to three categories; ask
and answer questions about the total number of data points, how many
in each category, and how many more or less are in one category than in
another.

Geometry i : 1.6

Reason with shapes and their attributes.

1. Distinguish between defining attributes (e.g., triangles are closed and
three-sided) versus non-defining attributes (e.q., color, orientation,
overall size); build and draw shapes to possess defining attributes,

2. Compose two-dimensional shapes (rectangles, squares, trapezoids,
triangles, half-circles, and quarter-circles) or three-dimensional shapes
(cubes, right rectangular prisms, right circular cones, and right circular
cylinders) to create a composite shape and compose new shapes from
the composite shape.*

3. Partition circles and rectangles into two and four equal shares, describe
the shares using the words halves, fourths, and quarters, and use the
phrases half of, fourth of, and quarter of. Describe the whole as two of,
or four of the shares. Understand for these examples that decomposing
into more equal shares creates smaller shares.

“Students do not need to learn formal names such as “right rectangular prism.”

L 3AvED
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- COMMON CORE STATE STANDARDS for. MATHEMATICS

Mathematics | Grade 2

In Grade 2, instructional time should focus on four critical areas: (1)
extending understanding of base-ten notation; (2) building fluency with
addition and subtraction; (3) using standard units of measure; and (4)
describing and analyzing shapes.

(1) Students extend their understanding of the base-ten system. This
includes ideas of counting in fives, tens, and multiples of hundreds, tens,
and ones, as well as number relationships involving these units, including
comparing. Students understand multi-digit numbers (up to 1000) written
in base-ten notation, recognizing that the digits in each place represent
amounts of thousands, hundreds, tens, or ones (e.g., 853 is 8 hundreds + 5
tens + 3 ohes).

(2) Students use their understanding of addition to develop fluency with
addition and subtraction within 100. They solve problems within 1000

by applying their understanding of models for addition and subtraction,
and they develop, discuss, and use efficient, accurate, and generalizable
methods to compute sums and differences of whole numbers in base-ten
notation, using their understanding of place value and the properties of
operations. They select and accurately apply methods that are appropriate
for the context and the numbers involved to mentally calculate sums and
differences for numbers with only tens or only hundreds.

(3) Students recognize the need for standard units of measure (centimeter
and inch) and they use rulers and other measurement tools with the
undearstanding that linear measure involves an iteration of units. They
recognize that the smaller the unit, the more iterations they need to cover a
given length.

(4) Students describe and analyze shapes by examining their sides and
angles. Students investigate, describe, and reason about decomposing
and combining shapes to make other shapes. Through building, drawing,
and analyzing two- and three-dimensional shapes, students develop a
foundation for understanding area, volume, congruence, similarity, and
symmetry in later grades.

¢ 3avy9
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'COMMON CORE STATE STANDARDS fo

Grade 2 Overview
Operations and Algebraic Thinking

»  Represent and solve problems involving
addition and subtraction.

«  Add and subtract within 20.

- Work with egual groups of objects to gain
foundations for multiplication.

Number and Operations in Base Ten
« Understand place value.

«  Use place value understanding and

propetrties of operations to add and subtract.

Measurement and Data

« Measure and estimate lengths in standard
units.

. Relate addition and subtraction to length.
«  Work with time and money.

«  Represent and interpret data.

Geometry

« Reason with shapes and their attributes.

Mathematical Practices

1. Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique
the reasoning of others.

4, Model Withrmathematics.

5. Use appropriate tools strategically.
6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated
reasoning.

¢ 3Avy9
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COMMON CORE STATE STANDARDS for MATHEMATICS

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.d., 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.? 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
eguation to express the total as a sum of equal addends.

~Number and Oper-:atio'ns in Base Ten o = ; _2.NBT
Understand place value.

1. Understand that the three digits of a three-digit number represent
amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, O
tens, and 6 ones. Understand the following as special cases:

a. 100 can be thought of as a bundle of ten tens — called a
“hundred.”

b. The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to
one, two, three, four, five, six, seven, eight, or nine hundreds (and O
tens and O ones).

2. Count within 1000; skip-count by 5s, 10s, and 100s.

3. Read and write numbers to 1000 using base-ten numerals, number
names, and expanded form.

4, Compare two three-diéit numbers based on meanings of the hundreds,
tens, and ones digits, using >, =, and < symbols to record the results of
comparisons.

Use place value understanding and properties of operations to add
and subtract.

5. Fluently add and subtract within 100 using strategies based on place
value, properties of operations, and/or the relationship between
addition and subtraction.

6. Add up to four two-digit numbers using strategies hased on place
value and properties of operations.

7 Add and subtract within 1000, using concrete models or drawings
and strategies based on place value, properties of operations, and/or
the relationship between addition and subtraction; relate the strategy
to a written method. Understand that in adding or subtracting three-
digit numbers, one adds or subtracts hundreds and hundreds, tens
and tens, ones and ones; and sometimes it is necessary to compose or
decompose tens or hundreds.

8. Mentally add 10 or 100 to a given number 100-900, and mentally
subtract 10 or 100 from a given number 100-900.

[0}

9, Explain why addition and subtraction strategies work, using place value ﬁ
and the properties of operations.? %

e ————————— (o8]
See Glossary, Table 1. .
25ee standard 1.0A.6 for a list of mental strategies. 5
sEyplanations may be supported by drawings or objects. )



COMMON, CORE STATE STANDARDS for MATHEMATICS

Measurement and Data A SRR o MD

Measure and estimate lengths in standard units.

1. Measure the length of an object by selecting and using appropriate
tools such as rulers, vardsticks, meter sticks, and measuring tapes.

2. Measure the length of an object twice, using length units of
different lengths for the two measurements; describe how the two
measurements relate to the size of the unit chosen.

Estimate lengths using units of inches, feet, centimeters, and meters.

4, Measure to determine how much longer one object is than another,
expressing the length difference in terms of a standard length unit.

Relate addition and subtraction to length.

5. Use addition and subtraction within 100 to solve word problems
involving lengths that are given in the same units, e.g., by using
drawings (such as drawings of rulers) and equations with a symbol for
the unknown number to represent the problem.

6. Represent whole numbers as lengths from O on a number line diagram
with equally spaced points corresponding to the numbers 0,1, 2, ..., and
represent whole-number sums and differences within 100 on a number
line diagram.

Work with time and money.

7. Tell and write time from analog and digital clocks to the nearest five
minutes, using a.m. and p.m.

8. Solve word problems involving dollar bills, quarters, dimes, nickels, and
pennies, using $ and ¢ symbols appropriately. Example: If you have 2
dimes and 3 pennies, how many cents do you have?

Represent and interpret data.

9. Generate measurement data by measuring lengths of several objects
to the nearest whole unit, or by making repeated measurements of the
same object. Show the measurements by making a line plot, where the
horizontal scale is marked off in whole-number units.

10. Draw a picture graph and a bar graph (with single-unit scale) to
represent a data set with up to four categories. Solve simple put-
together, take-apart, and compare problems* using information
presented in a bar-graph.

' Geometry : : 2G ;

Reason with shapes and their attributes.

1. Recognize and draw shapes having specified attributes, such as a given
number of angles or a given number of equal faces.® Identify triangles,
quadrilaterals, pentagons, hexagons, and cubes.

2. Partition a rectangle into rows and columns of same-size squares and
count to find the total number of them.

3. Partition circles and rectangles into two, three, or four equal shares,
describe the shares using the words halves, thirds, half of, a third of,
etc., and describe the whole as two halves, three thirds, four fourths.
Recognize that equal shares of identical wholes need not have the
same shape.

“See Glossary, Table 1.
5Sizes are compared directly or visually, not compared by measuring.
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COMMON CORE STATE STANDARDS for MATHEMATICS.

Mathematics | Grade 3

In Grade 3, instructional time should focus on four critical areas: (1)
developing understanding of multiplication and division and strategies
for multiplication and division within 100; (2) developing understanding
of fractions, especially unit fractions (fractions with numerator 1); (3)
daveloping understanding of the structure of rectangular arrays and of
area; and (4) describing and analyzing twmdw‘mensionaf shapes.

(1) Students develop an understanding of the meanings of multiplication
and division of whole numbers through activities and problems involving
equal-sized groups, arrays, and area models; multiplication is finding

an unknown product, and division is finding an unknown factor in these
situations. For equal-sized group situations, division can require finding
the unknown number of groups or the unknown group size. Students use
properties of operations to calculate products of whole numbers, using
increasingly sophisticated strategies based on these propetrties to solve
multiplication and division problems involving single-digit factors. By
comparing a variety of solution strategies, students learn the relationship
batween multiplication and division.

(2) Students develop an understanding of fractions, beginning with

unit fractions. Students view fractions in general as being built out of
unit fractions, and they use fractions along with visual fraction models
to represant parts of a whole. Students understand that the size of a
fractional part is relative to the size of the whole. For example, 1/2 of the
paint in a small bucket could be less paint than 1/3 of the paint in a larger
bucket, but 1/3 of a ribbon is lenger than 1/5 of the same ribbon because
when the ribbon is divided into 3 equal parts, the parts are longer than
when the ribbon is divided into 5 equal parts. Students are able to use
fractions to represent numbers equal to, less than, and greater than one.
They solve problems that involve comparing fractions by using visual
fraction models and strategies based cn noticing equal numerators or
denominators.

(3) Students recognize area as an attribute of two-dimensional regions.
They measure the area of a shape by finding the total nhumber of same-
<ize units of area required to cover the shape without gaps or overlaps,

a square with sides of unit length being the standard unit for measuring
area. Students understand that rectangular arrays can be decomposed into
identical rows of into identical columns. By decomposing rectangles into
rectangular arrays of squares, students connect area to multiplication, and
justify using multiplication to determine the area of a rectangle.

(4) Students describe, analyze, and compare properties of two-
dimensional shapes. They compare and classify shapes by their sides and
angles, and connect these with definitions of shapes. Students also relate
their fraction work to geometry by expressing the area of part of a shape
as a unit fraction of the whole:

¢ 3avyo

I

1z



COMMON:CO}

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 propetrties
of operations to perform multi-digit arithmetic.

Number and Operations—Fractions

- Develop understanding of fractions as numbers.

Measurement and Data

- 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.

Mathematical Practices

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.

¢ 3avdo
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COMMON :CORE STATE S'T_'ANDAR_DS for MATHEMATICS

 Operations an'd_Aigebt:éic Tﬁih_k_ing 3.0A
Represent and solve problems involving multiplication and division.

1. Interpret products of whole numbers, e.g., interpret 5 x 7 as the total
number of objects in 5 groups of 7 objects each. For example, describe
a context in which a total number of objects can be expressed as Ex7

2. Interpret whole-number guotients of whole numbers, e.g., interpret
56 + 8 as the number of objects in each share when 56 objects are
partitioned equally into 8 shares, or as a number of shares when
56 objects are partitioned into equal shares of 8 objects each. For
example, describe a context in which a number of shares or a number of
groups can be expressed as 56 + 8.,

3. Use multiplication and division within 100 to solve word problems in
situations involving egual groups, arrays, and measurement quantities,
e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem! .

4. Determine the unknown whole number in a multiplication or division
equation relating three whole numbers. For example, determine the
unknown number that makes the equation true in each of the equations 8
x?=48 5=[1+36x6=".

Understand propetties of multiplication and the relationship
between multiplication and division.

5. Apply properties of operations as strategies to multiply and
divide.z Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 js also known.
(Commutative property of multiplication.) 3 x 5 x 2 can be found by 3
x 5 =15, then 15 x 2 = 30, or by 5x2=10, then 3 x10 = 30. (Associative
property of multiplication.) Knowing that 8 x5 =40 and 8 x 2 =16, one
can find8 x7as8x(5+2)=(8 x5)+ (8 x2) =40 + 16 = 56. (Distributive
property.)

6. Understand division as an unknown-factor problem. For example, find
32 =8 by finding the number that makes 32 when multiplied by 8.

Multiply and divide within 100.

7. Fluently multiply and divide within 100, using strategies such as the
relationship between multiplication and division (e.g., knowing that 8 x
5 = 40, one knows 40 + 5 = 8) or properties of operations. By the end
of Grade 3, know from memory all products of two one-digit numbers.

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

8. Solve two-step word problems using the four operations. Represent
these problems using equations with a letter standing for the
unknown guantity. Assess the reasonableness of answers using mental
computation and estimation strategies including rounding.®

a. |dentify arithmetic patterns (including patterns in the addition table or
multiplication table), and explain them using properties of operations.
For example, observe that 4 times a number is always even, and explain
why 4 times a number can be decomposed into two egual addends.

—

See Glossary, Table 2.

2siudents need not use formal terms for these properties.

3This standard is limited to problems posed with whole numbers and having whole-
number answers; students should know how to perform operations in the conven-
tional order when there are no parentheses to specify a particular order (Order of
Operations).
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3.NBT |

' Number and Operations in Base Ten

Use place value 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 (e.g., 9 x 80, 5 x 60) using strategies based on place value and
- properties of operations.
Number and Operations—Fractions® - 3.NF

Develop understanding of fractions as numbers.

1. Understand a fraction 1/b as the quantity formed by 1 part when a
whole is partitioned into b equal parts; understand a fraction a/b as
the quantity formed by a parts of size 1/b.

2. Understand a fraction as a number on the number line; represent
fractions on a number line diagram.

a. Represent a fraction 1/b on a number line diagram by defining the
interval from O to 1as the whole and partitioning it into b equal
parts. Recognize that each part has size 1/b and that the endpoint
of the part based at O locates the number 1/b on the number line.

b. Represent a fraction a/b on a number line diagram by marking off
a lengths 1/b from 0. Recognize that the resulting interval has size
a/b and that its endpoint locates the humber a/b on the humber
line.

3. Explain equivalence of fractions in special cases, and compare
fractions by reasoning about their size.

a. Understand two fractions as equivalent (equal) if they are the
same size, or the same point on a humber line.

b. Recognize and generate simple equivalent fractions, e.g., 1/2 =
2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by
using a visual fraction model.

c. Express whole numbers as fractions, and recognize fractions that
are equivalent to whole numbers. Examples: Express 3 in the form
3 = 3/7 recognize that 6/1 = 6; locate 4/4 and 1 at the same point
of a number line diagram.

d. Compare two fractions with the same numerator or the same
denominator by reasoning about their size. Recognize that
comparisons are valid only when the two fractions refer to the
same whole. Record the results of comparisons with the symbols
>, =, or <, and justify the conclusions, e.g., by using a visual
fraction model.

- Measurement and Data : 3.MD
Solve problems involving measurement and estimation of intervals
of time, liquid volumes, and masses of objects.

1. Tell and write time to the nearest minute and measure time intervals
in minutes. Solve word problems involving addition and subtraction
of time intervals in minutes, e.g., by representing the problem on a
number line diagram.

“A range of algorithms may be used.
5Grade 3 expectations in this domain are limited to fractions with denominators 2, 3,

4,6, and 8.
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2. Measure and estimate liguid volumes and masses of objects using
standard units of grams (@), kilograms (kg), and liters (.5 Add,
subtract, multiply, or divide to solve one-step werd problems involving
masses or volumes that are given in the same units, e.q., by using
drawings (such as a beaker with a measurement scale) to represent
the problem.”

Represent and interpret data.

Z. Draw a scaled picture graph and a scaled bar graph to represent a
data set with several categories. Solve ohe- and two-step "how many
more” and “how many less” problems using information presented in
scaled bar graphs. For example, draw a bar graph in which each square in
the bar graph might represent 5 pets.

4. Generate measurement data by measuring lengths using rulers marked
with halves and fourths of an inch. Show the data by making a line
plot, where the horizontal scale is marked off in appropriate units—
whole numbers, halves, or quarters.

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

5. Recognize area as an attribute of plane figures and understand
concepts of area measurement.

a. A square with side length 1 unit, called “a unit square,” is said to
have “one square unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by
n unit squares is said to have an area of n square units.

6. Measure areas by counting unit squares (square cm, sguare m, square
in, square ft, and improvised units).

7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by
tiling it, and show that the area is the same as would be found by
muitiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with whole-
number side lengths in the context of solving real world and
mathematical problems, and represent whole-number products as
rectangular areas in mathematical reasoning.

c. Use tiling to show in a concrete case that the area of a rectangle
with whole-number side lengths & and b + ¢ is the sum of
ax b and a x c. Use area models to represent the distributive
property in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by
decomposing them into non-overlapping rectangles.and adding
the areas of the non-overlapping parts, applying this technique to
solve real world problems.

Geometric measurement: recognize perimeter as an attribute of
plane figures and distinguish between linear and area measures.

2. Solve real world and mathematical problems involving perimeters
of polygons, including finding the perimeter given the side lengths,
finding an unknown side length, and exhibiting rectangles with the
same perimeter and different areas or with the same area and different
perimeters.

—
sEycludes compound units such as cm? and finding the geometric volume of a

container.
7Excludes multiplicative comparison problems (problems involving notions of
“times as much"; see Glossary, Table 2).
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Geometry ; ; . s 3G

Reason with shapes and their attributes.

1.

Understand that shapes in different categories (e.g., rhombuses,
rectangles, and others) may share attributes (e.g., having four sides),
and that the shared attributes can define a larger category (e.g.,
quadrilaterals). Recognize rhombuses, rectangles, and squares as
examples of quadrilaterals, and draw examples of quadrilaterals that
do not belong to any of these subcategories.

Partition shapes into parts with equal areas. Express the area of each
part as a unit fraction of the whole. For example, partition a shape into 4
parts with equal area, and describe the area of each part as 1/4 of the area
of the shape.

¢ 3avyo
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Mathematics | Grade 4

In Grade 4, instructional time should focus on three critical areas: (1)
developing understanding and fluency with multi-digit multiplication,
and developing understanding of dividing to find guotients invalving
multi-digit dividends; (2) developing an understanding of fraction
equivalence, addition and subtraction of fractions with like denominators,
and multiplication of fractions by whole numbers; (3) understanding

that geometric figures can be analyzed and classified bhased on their
properties, such as having parallel sides, perpendicular sides, particular
angle measures, and symmetry.

(1) Students generalize their understanding of place value to 1,000,000,
understanding the relative sizes of numbers in each place. They apply their
understanding of models for multiplication (equal-sized groups, arrays,
area models), place value, and properties of operations, in particular the
distributive property, as they develop, discuss, and use efficient, accurate,
and generalizable methods to compute products of multi-digit whole
numbers. Depending on the numbers and the context, they select and
accurately apply appropriate methods to estimate or mentally calculate
products. They develop fluency with efficient procedures for multiplying
whole numbers; understand and explain why the procedures work based on
place value and properties of operations; and use them to solve problems.
Students apply their understanding of models for division, place value,
properties of operations, and the relationship of division to multiplication
as they develop, discuss, and use efficient, accurate, and generalizable
procedures to find quotients involving multi-digit dividends. They select
and accurately apply appropriate methods to estimate and mentally
calculate guotients, and interpret remainders based upon the context.

(2) Students develop understanding of fraction equivalence and
operations with fractions. They recognize that two different fractions can
be equal (e.g., 15/2 = 5/3), and they develop methods for generating and
recoagnizing equivalent fractions. Students extend previous understandings
about how fractions are built from unit fractions, composing fractions
from unit fractibns, decomposing fractions into unit fractions, and using
the meaning of fractions and the meaning of multiplication to multiply a
fraction by a whole number.

(3) Students describe, analyze, compare, and classify two-dimensional
shapes. Through building, drawing, and analyzing two-dimensional shapes,
students deepen their understanding of properties of two-dimensional
objects and the use of them to solve problems involving symmetry.

7 3AVYHD
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Grade 4 Overview
Operations and Algebraic Thinking

« Use the four operations with whole numbers to
solve problems.

« Gain familiarity with factors and multiples.

+« Generate and analyze patterns.

Number and Operations in Base Ten

« Generalize place value understanding for multi-
digit whole numbers.

« Use place value uriderstanding and properties of
operations to perform multi-digit arithmetic.

Number and Operations—Fractions

= Extend understanding of fraction equivalence
and ordering.

= Build fractions from unit fractions by applying
and extending previous understandings of
operations on whole numbers.

« Understand decimal notation for fractions, and
compare decimal fractions.

Measurement and Data

« Solve problems involving measurement and
conversion of measurements from a larger unit to
a smaller unit.

- Represent and interpret data.

« Geometric measurement: understand concepts of
angle and measure angles.

Geometry

« Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

. COMMON CORE STATE STANDARDS for MATHEMATICS -

Mathematical Practices

1.

o

eV~ R, P S

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.

ook for and make use of structure.

Look for and express regularity in repeated
reasoning.
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_COMMON CORE STATE STANDARDS for MATHEMATICS

Opérations_?_fah&i Algebra_i@f"Th_inic'ing. ; : : 4.0A

Use the four operations with whole numbets to solve problems.

.

Gain

Interpret a multiplication equation as a comparison, e.g., interpret 35
= 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as
many as 5. Represent verbal statements of multiplicative comparisons
as multiplication equations.

‘Multiply or divide to solve word problems involving multiplicative

compatrison, e.g., by using drawings and equations with a symbol
for the unknown number to represent the problem, distinguishing
multiplicative comparison from additive comparison.

Solve multistep word problems posed with whole numbers and having
whole-number answers using the four operations, including problems
in which remainders must be interpreted. Represent these problems
using equations with a |etter standing for the unknown quantity.
Assess the reasonableness of answers using mental computation and
estimation strategies including rounding.

familiarity with factors and multiples.

Find all factor pairs for a whole number in the range 1-100. Recognize
that a whole number is a multiple of each of its factors. Determine
whether a given whole number in the range 1-100 is a multiple of a
given one-digit number. Determine whether a given whole number in
the range 1-100 is prime or composite.

Generate and analyze patterns.

5.

Nﬁrﬁbéf"a'nd Operations in Base Ten?

Generate a number or shape pattern that follows a given rule, Identify
apparent features of the pattern that were not explicit in the rule itself.
For example, given the rule “Add 3” and the starting number 1, generate
terms in the resulting sequence and observe that the terms appear fo
alternate between odd and even numbers. Explain informally why the
numbers will continue fo alternate in this way.

i 4.NBT

Generalize place value understanding for multi-digit whole numbers.

1.

Recognize that in a multi-digit whole number, a digit in one place
represents ten times what it represents in the place to its right. For
example, recognize thal 700 = 70 = 10 by applying concepts of place value
and division.

Read and write multi-digit whole numbers using base-ten numerals,
number names, and expanded form. Compare two multi-digit numbers
based on meanings of the digits in each place, using >, =, and <
symbols to record the results of comparisons.

Use place value understanding to round multi-digit whole numbers tb
any place.

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

4.

Eluently add and subtract multi-digit whole numbers using the
standard algorithm.

Multiply a whole number of up to four digits by a one-digit whole
number, and multiply two two-digit numbers, using strategies based
on place value and the properties of operations. lllustrate and explain
the calculation by using equaﬁons, rectangular arrays, and/or area
models.

O ———
1See Glossary, Table 2.
2Grade 4 expectations in this domain are limited to whole numbers less than or

equal

to 1,000,000.
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6. Find whole-number quotients and remainders with up to four-digit
dividends and one-digit divisors, using strategies based on place
value, the properties of operations, and/or the relationship between
multiplication and division. lllustrate and explain the calculation by
using equations, rectangular arrays, and/or area models.

f_\_iljn;lber and (:'J__:pera’citjn5--.-[4'1'51(:"t7ic-né3 { : 4.NF
Extend understanding of fraction equivalence and ordering.

1. Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b)
by using visual fraction models, with attention to how the number and
size of the parts differ even though the two fractions themselves are
the same size. Use this principle to recognize and generate equivalent
fractions.

2. Compare two fractions with different numerators and different
dencminators, e.d., by creating common denominators or numerators,
or by comparing to a benchmark fraction such as 1/2. Recognize that
comparisons are valid only when the two fractions refer to the same
whole. Record the results of comparisons with symbols >, =, or <, and
justify the conclusions, e.g., by using a visual fraction model.

Build fractions from unit fractions by applying and extending
previous understandings of operations on whole numbetrs.

3. Understand a fraction a/b with a > 1as a sum of fractions 1/b.

a. Understand addition and subtraction of fractions as joining and
separating parts referring to the same whole.

b. Decompose a fraction into a sum of fractions with the
same denominator in more than one way, recording each
decomposition by an equation. Justify decompositions, e.q., by
using a visual fraction model. Examples: 3/8 =1/8 +1/8 + 1/8 ;
3/8=1/8+2/8;:21/8=1+1+1/8=8/8+8/8+1/8

c. Add and subtract mixed numbers with like denominators, e.g., by
replacing each mixed number with an equivalent fraction, and/or
by using properties of operations and the relationship between
addition and subtraction.

d. Solve word problems involving addition and subtraction
of fractions referring to the same whole and having like
denominators, e.g., by using visual fraction models and equations
to represent the problem. :

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

a. Understand a fraction a/b as a multiple of 1/b. For example, use
a visual fraction model to represent 5/4 as the product 5 x (1/4),
recording the conclusion by the equation 5/4 = 5 x (1/4).

b. Understand a multiple of a/b as a multiple of 1/b, and use this
understanding to multiply a fraction by a whole number. For
example, use a visual fraction model to express 3 x (2/5) as 6 x (1/5),
recognizing this product as 6/5. (In general, n x (a/b) = (n xa)/b.)

c. Solve word problems involving multiplication of a fraction by a
whole number, e.g., by using visual fraction models and equations
to represent the problem. For example, if each person at a party will
eat 3/8 of a pound of roast beef, and there will be 5 people at the
party, how many pounds of roast beef will be needed? Between what
two whole numbers does your answer lie?

3Grade 4 expectations in this domain are limited to fractions with denominators 2,
3,4,5, 6, 8,10, 12, and 100.
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Understand decimal notation for fractions, and compare decimal
fractions.

5, Express a fraction with denominator 10 as an equivalent fraction with
denominator 100, and use this technique to add two fractions with
respective denominators 10 and 100.% For example, express 3/10 as
30/100, and add 3/10 + 4/100 = 34/100.

6. Use decimal notation for fractions with denominators 10 or 100. For
example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; Jocate
0.62 on a number line diagram.

7. Compare two decimals to hundredths by reasoning about their size.
Recognize that comparisons are valid only when the two decimals
refer to the same whole. Record the results of comparisons with the
symbols >, =, or <, and justify the conclusions, e.g., by using a visual
model.

Measurement and Data Reerd G '4.MD
Solve problems involving measurement and conversion of
measurements from a larger unit to a smaller unit.

1. Know relative sizes of measurement units within one system of units
including km, m, cm; kg, g; Ib, oz, I, ml; hr,min, sec. Within a single
system of measurement, express measurements in a larger unit in
terms of a smaller unit. Record measurement equivalents in a two-
column table. For example, know that 11t is 12 times as long as 1in.
Express the length of a 4 ft snake as 48 in. Generate a conversion table for
feet and inches listing the number pairs (1, 12), (2, 24D, (3, 36), ...

2. Use the four operations to solve word problems involving distances,
intervals of time, liguid volumes, masses of objects, and money,
including problems involving simple fractions or decimals, and
problems that require expressing measurements given in a larger unit
in terms of a smaller unit. Represent measurement quantities using
diagrams such as number line diagrams that feature a measurement
scale.

3. Apply the area and perimeter formulas for rectangles in real world and
mathematical problems. For example, find the width of a rectangular
room given the area of the flooring and the length, by viewing the area
formula as a multiplication equation with an unknown factor.

Represent and interpret data.

4. Make a line plot to display a data set of measurements in fractions of
a unit (1/2, 1/4,1/8). Solve problems involving addition and subtraction
of fractions by using information presented in line plots. For example,
from a line plot find and interpret the difference in length between the
Jongest and shortest specimens in an insect collection.

Geometric measurement: understand concepts of angle and measure
angles.

5. Recognize angles as geometric shapes that are formed wherever two
rays share a commeon endpoint, and understand concepts of angle
measurement:

a. An angle is measured with reference to a circle with its center at
the common endpoint of the rays, by considering the fraction of
the circular arc between the points where the two rays intersect
the circle. An angle that turns through 1/360 of a circle is called a
“one-degree angle,” and can be used to measure angles.

b. An angle that turns through n one-degree angles is said to have
an angle measure of n degrees.

PE———

4Students who can generate equivalent fractions can develop strategies for adding
fractions with unlike denominators in general. But addition and subtraction with un-
like denominators in general is not a requirement at this grade.

7 3AVE9
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6. Measure angles in whole-number degrees using a protractor. Sketch
angles of specified measure.

7. Recognize angle measure as additive. When an angle is decomposed
into non-overlapping parts, the angle measure of the whole is the sum
of the angle measures of the parts. Solve addition and subtraction
problems to find unknown angles on a diagram in real world and
mathematical problems, e.g., by using an eguation with a symbol for
the unknown angle measure.

Geometry : : i . : R G

Draw and identify lines and angles, and classify shapes by properties
of their lines and angles.
1. Draw points, lines, line segments, rays, angles (right, acute, obtuse), :
and perpendicular and parallel lines. Identify these in two-dimensional
figures.

2. Classify two-dimensional figures based on the presence or absence of
parallel or perpendicular lines, or the presence or absence of angles of
a specified size. Recognize right triangles as a category, and identify
right triangles.

3. Recognize a line of symmetry for a two-dimensional figure as a line
across the figure such that the figure can be folded along the line
into matching parts. Identify line-symmetric figures and draw lines of

symmetry.

¥ 3advyo
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Mathematics | Grade 5

in Grade 5, instructional time should focus on three critical areas: (1)
developing fluency with addition and subtraction of fractions, and
developing understanding of the multiplication of fractions and of division
of fractions in limited cases (unit fractions divided by whole numbers and
whole numbers divided by unit fractions); (2) extending division to 2-digit
divisors, integrating decimal fractions into the place value system and
developing understanding of operations with decimals to hundredths, and
developing fluency with whole number and decimal operations; and (3)
developing understanding of volume.

() Students apply their understanding of fractions and fraction models to
represent the addition and subtraction of fractions with unlike denominators
as equivalent calculations with like denominators. They develop fluency

in calculating sums and differences of fractions, and make reasonable
estimates of them. Students also use the meaning of fractions, of
multiplication and division, and the relationship between multiplication and
division to understand and explain why the procedures for multiplying and
dividing fractions make sense. (Note: this is limited to the case of dividing
unit fractions by whole numbers and whole numbers by unit fractions.)

(2) Students develop understanding of why division procedures work
based on the meaning of base-ten numerals and properties of operations.
They finalize fluency with multi-digit addition, subtraction, multiplication,
and division. They apply their understandings of models for decimals,
decimal notation, and properties of operations to add and subtract
decimals to hundredths. They develop fluency in these computations, and
make reascnable estimates of their results. Students use the relationship
between decimals and fractions, as well as the relationship between

finite decimals and whole numbers (i.e. a finite decimal multiplied by an
appropriate power of 10 is a whole number), to understand and explain
why the procedures for multiplying and dividing finite decimals make
sense. They compute products and quotients of decimals to hundredths
efficiently and accurately.

(3) Students recognize volume as an attribute of three-dimensional

space. They understand that volume can be measured by finding the total
number of same-size units of volume required to fill the space without

gaps or overlaps. They understand that a 1-unit by 1-unit by 1-unit cube

is the standard unit for measuring velume. They select appropriate units,
strategies, and tools for solving problems that involve estimating and
measuring volume. They decompose three-dimensional shapes and find
volumes of right rectangular prisms by viewing them as decomposed into
layers of arrays of cubes. They measure necessary attributes of shapes in
order to determine volumes to solve real world and mathematical problems.

G 3Avd9
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Grade 5 Overview
Operations and Algebraic Thinking

« Write and interpret numerical expressions.

» Analyze patterns and relationships.

Number and Operations in Base Ten
= Understand the place value system.

+ Perform operations with multi-digit whole
numbers and with decimals to hundredths.

Number and Operations—Fractions

« Use equivalent fractions as a strategy to add
and subtract fractions.

- Apply and extend previous understandings
of multiplication and division to multiply and
divide fractions.

Measurement and Data

« Convert like measurement units within a given
measurement system.

+ Represent and interpret data.

« Geometric measurement: understand concepts
of volume and relate volume to multiplication
and to addition.

Geometry

« Graph points on the coordinate plane to solve
real-world and mathematical problems.

« Classify two-dimensional figures into categories

based oh their properties.

Mathematical Practices

1.

@ N o w s

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.
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- Operations and Algebraic Thinking : 5.0A

Write and interpret numerical expressions.

1.

Use parentheses, brackets, or braces in numerical expressions, and
evaluate expressions with these symbols.

Write simple expressions that record calculations with numbers, and
interpret numerical expressions without evaluating them. For example,
express the calculation “sdd 8 and 7, then multiply by 2" as 2 x 8+ 7).
Recognize that 3 x (18932 + 927) is three times as large as 18832 + 921,
without having to calculate the indicated sum or product.

Analyze patterns and relationships.

3.

Generate two numerical patterns using two given rules. Identify
apparent relationships between corresponding terms. Form ordered
pairs consisting of corresponding terms from the two patterns, and
graph the ordered pairs on a coordinate plane. For example, given the
rule “Add 3” and the starting number 0, and given the rule “Add 6" and the
stariing number O, generate terms in the resulting sequences, and observe
that the terms in one sequence are twice the corresponding terms in the
other sequence. Explain informally why this is so.

. Number and Opeﬂt_‘ations in Base Ten \ : 5.NBT

Understand the place value system.

1

3.

Recognize that in a multi-digit number, a digit in one place represents
10 times as much as it represents in the place to its right and 1/10 of
what it represents in the place to its left.

Explain patterns in the number of zeros of the product when
multiplying a number by powers of 10, and explain patterns in the
placement of the decimal point when a decimal is multiplied or
divided by a power of 10. Use whole-number exponents to denote
powers of 10.

Read, write, and compare decimals to thousandths.

a. Read and write decimals to thousandths using base-ten numerals,
number names, and expanded form, e.g., 347392 =3 x100 + 4 x
10+7x1+3x0/10) +9x (1/100) + 2 x (1/1000).

b. Compare two decimals to thousandths based on meanings of the
digits in each place, using >, =, and < symbols to record the results
of comparisons.

4. Use place value understanding to round decimals to any place.

Perform operations with multi-digit whole numbers and with
decimals to hundredths.

5

Eluently multiply multi-digit whole numbers using the standard
algorithm. )

Eind whole-number guotients of whole numbers with up to four-digit
dividends and two-digit divisors, using strategies based on place
value, the properties of operations, and/or the relationship between
multiplication and division. lllustrate and explain the calculation by
using equations, rectangular arrays, and/or area models.

Add, subtract, multiply, and divide decimals to hundredths, using
concrete models or drawings and strategies based on place value,
propetrties of operations, and/or the relationship between addition and
subtraction; relate the strategy to a written method and explain the
reasoning used.

| §3aavyo
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Number and Operations—Fractions 5.NF

Use equivalent fractions as a strategy to add and subtract fractions.

1. Add and subtract fractions with unlike denominators (including mixed
numbers) by replacing given fractions with equivalent fractions in
such a way as to produce an eqguivalent sum or difference of fractions
with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In
general, a/b + ¢/d = (ad + bc)/bd.)

2. Solve word problems involving addition and subtraction of fractions
referring to the same whole, including cases of unlike denominators,
e.g., by using visual fraction models or equations to represent the
problem. Use benchmark fractions and number sense of fractions
to estimate mentally and assess the reasonableness of answers. For
example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that

3/7<1/2.

Apply and extend previous understandings of multiplication and
division to multiply and divide fractions.

3. Interpret a fraction as division of the numerator by the denominator
(a/b = a+ b). Solve word problems involving division of whole
numbers leading to answers in the form of fractions or mixed numbers,
e.g., by using visual fraction models or equations to represent the
problem. For example, interpret 3/4 as the result of dividing 3 by 4, noting
that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared
egually among 4 people each person has a share of size 3/4. If 9 people
want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers
does your answer lie?

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

a. Interpret the product (a/b) x g as a parts of a partition of g
into b equal parts; equivalently, as the result of a sequence of
operations a x g + b. For example, use a visual fraction model to
show (2/3) x4 = 8/3, and create a story context for this equation. Do
the same with (2/3) x (4/5) = 8/15. (In general, (a/b) x (¢/d) = ac/bd.)

b. Find the area of a rectangle with fractional side lengths by tiling it
with unit squares of the appropriate unit fraction side lengths, and
show that the area is the same as would be found by multiplying
the side lengths. Multiply fractional side lengths to find areas of
rectangles, and represent fraction products as rectangular areas.

5. Interpret multiplication as scaling (resizing), by:

a. Comparing the size of a product to the size of one factor on
the basis of the size of the other factor, without performing the
indicated multiplication.

h. Explaining why multiplying a given number by a fraction greater
than 1 results in a product greater than the given number
(recognizing multiplication by whole numbers greater than 1as
a familiar case); explaining why multiplying a given number by
a fraction less than 1 results in a product smaller than the given
number; and relating the principle of fraction equivalence a/b =
(nxa)/(nxb) to the effect of multiplying a/b by 1.

6. Solve real world problems involving multiplication of fractions and
mixed numbers, e.g., by using visual fraction models or equations to
represent the problem.

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

a. Interpret division of a unit fraction by 2 non-zero whole number,

Students able to multiply fractions in general can develop strategies to divide frac-
tions in general, by reasoning about the relationship between multiplication and
division. But division of a fraction by a fraction is not a requirement at this grade.
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and compute such guotients. For example, create a story context
for (1/3) =4, and use a visual fraction model to show the quotient.

Use the relationship between multiplication and division to explain
that (1/3) +4 = 1/12 because (1/12) x4 =1/3.

b. Interpret division of a whole number by a unit fraction, and
compute such guotients. For example, create a story context for
4 +(1/5), and use a visual fraction model to show the quotient. Use
the relationship between multiplication and division to explain that
4 = (1/5) = 20 because 20 x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by
non-zero whole numbers and division of whole numbers by unit
fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, how much chocolate will each
person get if 3 people share 1/2 Ib of chocolate equally? How many
1/3-cup servings are in 2 cups of raisins?

| Measurement and Data ff_ = _ . 7 5MD
Convert like measurement units within a given measurement system.

1. Convert among different-sized standard measurement units within a
given measurement system (e.g., convert 5 cm to 0.05 m), and use
these conversions in solving multi-step, real world problems.

Represent and interpret data.

2. Make a line plot to display a data set of measurements in fractions of
a unit (1/2, 1/4,1/8). Use operations on fractions for this grade to solve
problems involving information presented in line plots. For example,
given different measurements of liquid in identical beakers, find the
amount of liquid each beaker would contain if the total amount in all the
beakers were redistributed equally.

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

3. Recognize volume as an attribute of solid figures and understand
concepts of volume measurement.

a. A cube with side length T unit, called a “unit cube,” is said to have
“one cubic unit” of volume, and can be used to measure volume.

b. A solid figure which can be packed without gaps or overlaps
using n unit cubes is said to have a volume of n cubic units.

4. Measure volumes by counting unit cubes, using cubic cm, cubic in,
cubic ft, and improvised units.

5. Relate volume to the operations of multiplication and addition and
solve real world and mathematical problems involving volume.

a. Find the volume of a right rectangular prism with whole-number
side lengths by packing it with unit cubes, and show that the
volume is the same as would be found by multiplying the edge
lenaths, equivalently by multiplying the height by the area of the
base. Represent threefold whole-number products as volumes,
e.q., to represent the associative property of multiplication.

b. Apply the formulas V' = Ixwxhand V=hbxhfor rectangular
prisms to find volumes of right rectangular prisms with whole-
number edge lengths in the context of solving real world and
mathematical problems.

c. Recognize volume as additive. Find volumes of solid figures
composed of two non-overlapping right rectangular prisms by
adding the volumes of the non-overlapping parts, applying this
technigue to solve real world problems.

5 3aVHS
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| Geometry

Graph points on the coordinate plane to solve real-world and
mathematical problems.

1

Use a pair of perpendicular number lines, called axes, to define a
coordinate system, with the intersection of the lines (the origin)
arranged to coincide with the O on each line and a given point in
the plane located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to
travel from the origin in the direction of one axis, and the second
number indicates how far to travel in the direction of the second
axis, with the convention that the names of the two axes and the
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and
y-coordinate).

Represent real world and mathematical problems by graphing points
in the first quadrant of the coordinate plane, and interpret coordinate
values of points in the context of the situation.

Classify two-dimensional figures into categoties based on their
properties.

3. Understand that attributes belonging to a category of two-

dimensional figures also belong to all subcategories of that category.
For example, all rectangles have four right angles and squares are
rectangles, so all squares have four right angles.

4, Classify two-dimensional figures in a hierarchy based on properties.

5.G
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Mathematics | Grade 6

In Grade 6, ir\strqctional time should focus on four critical areas: (1)
connecting ratio and rate to whole number multiplication and division

and using concepts of ratio and rate to solve problems; (2) completing
understanding of division of fractions and extending the notion of number
to the system of rational numbers, which includes negative numbers;

(3) writing, interpreting, and using expressions and eguations; and (4)
developing understanding of statistical thinking.

(1) Students use reasoning about multiplication and division to solve

ratio and rate problems about quantities. By viewing equivalent ratios

and rates as deriving from, and extending, pairs of rows (or columns) in
the multiplication table, and by analyzing simple drawings that indicate
the relative size of quantities, students connect their understanding of
multiplication and division with ratios and rates. Thus students expand the
scope of problems for which they can use multiplication and division to
solve problems, and they connect ratios and fractions. Students solve a
wide variety of problems involving ratios and rates.

(2) Students use the meaning of fractions, the meanings of multiplication
and division, and the relationship between multiplication and division to
understand and explain why the procedures for dividing fractions make
sense. Students use these operations to sclve problems. Students extend
their previous understandings of number and the ordering of numbers

to the full system of rational numbers, which includes negative rational
numbers, and in particular negative integers, They reason about the order
and absolute value of rational numbers and about the location of points in
all four quadrants of the coordinate plane.

(3) Students understand the use of variables in mathematical expressions.
They write expressions and equations that correspond to given situations,
evaluate expressions, and use expressions and formulas to sclve problems.
students understand that expressions in different forms can be equivalent,
and they use the properties of operations to rewrite expressions in
equivalent forms. Students know that the solutions of an equation are the
values of the variables that make the equation true. Students use properties
of operations and the idea of maintaining the equality of both sides of

an equation to solve simple one-step equations. Students construct and
analyze tables, such as tables of quantities that are in equivalent ratios,
and they use eguations (such as 3x=)) to describe relationships between
quantities.

(4) Building on and reinforcing their understanding of number, students
begin to develop their ability to think statistically. Students recognize that a
data distribution may not have a definite center and that different ways to
measure center yield different values. The median measures center in the
cense that it is roughly the middle value. The mean measures center in the
sense that it is the value that each data point would take on if the total of
the data values were redistributed equally, and also in the sense that itis a
balance point. Students recognize that a measure of variability (interguartile
range or mean absolute deviation) cah also be useful for summarizing

data because two very different sets of data can have the same mean and
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median yet be distinguished by their variability. Students learn to describe
and summarize numerical data sets, identifying clusters, peaks, gaps, and
symmetry, considering the context in which the data were collected.

Students in Grade 6 also build on their work with area in elementary
school by reasoning about relationships among shapes to determine area,
surface area, and volume. They find areas of right triangles, other triangles,
and special quadrilaterals by decomposing these shapes, rearranging

or removing pieces, and relating the shapes to rectangles. Using these
methods, students discuss, develop, and justify formulas for areas of
triangles and parallelograms. Students find areas of polygons and surface
areas of prisms and pyramids by decompesing them into pieces whose
area they can determine. They reason about right rectangular prisms

with fractional side lengths to extend formulas for the volume of a right
rectangular prism to fractional side lengths. They prepare for work on
scale drawings and constructions in Grade 7 by drawing polygons in the
coordinate plane.
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Grade 6 Overview
Ratios and Proportional Relationships

« Understand ratio concepts and use ratio
reasoning to solve problems.

The Number System

« Apply and extend previous understandings of
multiplication and division to di\_fide fractions
by fractions.

« Compute fluently with multi-digit numbers and
find common factors and multiples.

. Apply and extend previous understandings of
" humbets to the system of rational numbetrs.

Expressions and Equations

- Apply and extend previous understandings of
arithmetic to algebraic expressions.

« Reason about and solve one-variable equations

and inequalities.

- Represent and analyze quantitative
relationships between dependent and
independent variables.

Geometry

. Solve real-world and mathematical problems
involving area, surface area, and volume.

'  Statistics and Probability

- Develop understanding of statistical variability.

« summarize and describe distributions.

Mathematical Practices

1. Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique
the reasoning of others.

4, Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated

reasonind.
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Ratios and Proportiénél Relaﬁohsh_ips 6.RP

Understand ratio concepts and use ratio reasoning to solve
problems.

1. Understand the concept of a ratio and use ratio language to describe
a ratio relationship between two guantities. For example, “The ratio
of wings to beaks in the bird house at the zoo was 21, because for
every 2 wings there was 1 beak.” “For every vote candidate A received,
candidate C received nhearly three votes.”

2. Understand the concept of a unit rate a/b associated with a ratio ab
with b = O, and use rate language in the context of a ratio relationship.
For example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar,
so there is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15
hamburgers, which is a rate of $5 per hamburger.”

2. Use ratio and rate reasoning to solve real-world and mathematical
problems, e.d., by reasoning about tables of equivalent ratios, tape
diagrams, double number line diagrams, or equations.

a. Make tables of equivalent ratios relating quantities with whole-
number measurements, find missing values in the tables, and plot
the pairs of values on the coordinate plane. Use tables to compare
ratios.

h. Solve unit rate problems including those involving unit pricing and
constant speed. For example, if it took 7 hours fo mow 4 lawns, then
at that rate, how many lawns could be mowed in 35 hours? At what
rate were lawns being mowed?

c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a
guantity means 30/100 times the quantity); solve problems
involving finding the whole, given a part and the percent.

d. Use ratio reasoning to convert measurement units; manipulate
and transform units appropriately when multiplying or dividing
quantities.

The Number System - S el NS

Apply and extend previous understandings of multiplication and
division to divide fractions by fractions.

1. Interpret and compute quotients of fractions, and solve word
problems involving division of fractions by fractions, e.g., by using
visual fraction models and equations to represent the problem. For
example, create a story context for (2/3) +(3/4) and use a visual fraction
model to show the quotient; use the relationship between multiplication
and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3.
(In general, (a/b) + (c/d) = ad/bc.) How much chocolate will each person
get if 3 people share 1/2 Ib of chocolate equally? How many 3/4-cup
servings are in 2/3 of a cup of yogurt? How wide is a rectangular strip of
land with length 3/4 mi and area 1/2 square mi?

Compute fluently with multi-digit numbers and find common factors
and multiples.

2. Fluently divide multi-digit numbers using the standard algorithm.

3. Fluently add, subtract, multiply, and divide multi-digit decimals using
the standard algorithm for each operation.

4. Find the greatest common factor of two whole numbers less than or
equal to 100 and the least common multiple of two whole numbers
less than or equal to 12. Use the distributive property to express a
sum of two whole numbers 1-100 with a common factor as a multiple
of a sum of two whole numbers with no common factor. For example,
express 36 +8as 4 (9 +2).

Expectations for unit rates in this grade are limited to non-complex fractions.
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Apply and extend previous understandings of humbers to the system
of rational humbers.

5. Understand that positive and negative numbers are used together
to describe guantities having opposite directions or values (e.g.,
temperature above/below zero, elevation above/below sea level,
credits/debits, positive/negative electric charge); use positive and
negative numbers to represent quantities in real-world contexts,
explaining the meaning of 0 in each situation.

6. Understand a rational number as a point on the number line. Extend
number line diagrams and coordinate axes familiar from previous
grades to represent points on the line and in the plane with negative
number coordinates.

a. Recognize opposite signs of humbers as indicating locations
on opposite sides of 0 on the number line; recognize that the
opposite of the opposite of a number is the number itself, e.g.,
-(-3)=3,and that O s its own opposite.

b. Understand signs of numbers in ordered pairs as indicating
locations in quadrants of the coordinate plane; recognize that
when two ordered pairs differ only by signs, the locations of the
points are related by reflections across one or both axes.

c. Find and position integers and other rational numbers on a
horizontal or vertical number line diagram; find and position pairs
of integers and other rational numbers on a coordinate plane.

7 Understand ordering and absolute value of rational numbers.

a. Interpret statements of inequality as statements about the relative
position of two numbers on a number line diagram. For example,
interpret -3 > -7 as a statement that -3 is located to the right of -7 on
a number line oriented from left to right.

b. \Write, interpret, and explain statements of order for raticnal
numbers in real-world contexts. For example, write -3°C > -7°Cto
express the fact that -3 °C is warmer than -7 °C.

c. Understand the absolute value of a rational number as its distance
from O on the number line; interpret absolute value as magnitude
for a positive or negative quantity in a real-world situation. For
example, for an account balance of =30 dollars, write |-30| = 30 to
describe the size of the debt in dollars.

d. Distinguish comparisons of absolute value from statements about
order. For example, recognize that an account balance less than -30
dollars represents a debt greater than 30 doliars.

8. Solve real-world and mathematical problems by graphing points in all
four quadrants of the coordinate plane. Include use of coordinates and
absolute value to find distances between points with the same first
coordinate or the same second coordinate.

Expressions and Equations 6.EE

Apply and extend previous understandings of arithmetic to algebraic
expressions.

1. Write and evaluate numerical expressions involving whole-number
exponents.

2. Write, read, and evaluate expressions in which letters stand for
numbers.

a. Write expressions that record operations with numbers and with
|etters standing for numbers. For example, express the calculation
“Sybtract y from 5" as 5 -y.
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b. Identify parts of an expression using mathematical terms (sum,
term, product, factor, quotient, coefficient); view one or more
parts of an expression as a single entity. For example, describe the
expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both
a single entity and a sum of two terms.

c. Evaluate expressions at specific values of their variables. Include
expressions that arise from formulas used in real-world problems.
Perform arithmetic operations, including those invoiving whole-
number exponents, in the conventional order when there are no
parentheses to specify a particular order (Order of Operations).
For example, use the formulas V = s* and A = 6 s to find the volume
and surface area of a cube with sides of length s = 1/2.

3. Apply the properties of operations to generate equivalent expressions.
For example, apply the distributive property to the expression 3 (2 +x) to
produce the equivalent expression 6 + 3x; apply the distributive property
to the expression 24x + 18y to produce the equivalent expression
6 (4x + 3y); apply properties of operations toy +y +y to produce the
equivalent expression 3y. :

4. ldentify when two expressions are equivalent (i.e., when the two
expressions name the same number regardless of which value is
substituted into them). For example, the expressions y +y +y and 3y
are equivalent because they hame the same number regardless of which
number y stands for.

Reason about and solve one-variable equations and inequalities.

5. Understand solving an equation or inequality as a process of
answering a question: which values from a specified set, if any, make
the equation or inequality true? Use substitution to determine whether
a given number in a specified set makes an equation or inequality true.

6. Use variables to represent numbers and write expressions when
solving a real-world or mathematical problem; understand that a
variable can represent an unknown number, or, depending on the
purpose at hand, any number in a specified set.

7. Solve real-world and mathematical problems by writing and solving
equations of the form x + p = g and px = g for cases in which p, g and
x are all nonnegative rational numbers.

8. Write an inequality of the form x > corx < cto represent a constraint
or condition in a real-world or mathematical problem. Recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely many solutions;
represent solutions of such inequalities on number line diagrams.

Represent and analyze quantitative relationships between
dependent and independent variables.

9. Use variables to represent two guantities in a real-world problem that
change in relationship to one another; write an equation to express
one gquantity, thought of as the dependent variable, in terms of the
other quantity, thought of as the independent variable. Analyze the
relationship between the dependent and independent variables using
graphs and tables, and relate these to the equation. For example, in a
problem involving motion at constant speed, list and graph ordered pairs
of distances and times, and write the equation d = 65t to represent the
relationship between distance and time.

: Geometry 6.G |
Solve real-wotld and mathematical problems involving area, surface
area, and volume.

1. Find the area of right triangles, other triangles, special quadrilaterals,
and polygons by composing into rectangles or decomposing into
triangles and other shapes; apply these technigues in the context of
solving real-world and mathematical problems.

9 3avH9

4%



COMMON CORE STATE STANDARDS for MATHEMATICS

2. Find the volume of a right rectangular prism with fractional edge

lengths by packing it with unit cubes of the appropriate unit fraction
edge lengths, and show that the volume is the same as would be
found by multiplying the edge lengths of the prism. Apply the
formulas V=/whand V=5bhto find volumes of right rectangular
prisms with fractional edge lengths in the context of solving real-world
and mathematical problems.

Draw polygons in the coordinate plane given coordinates for the
vertices; use coordinates to find the length of a side joining points with
the same first coordinate or the same second coordinate. Apply these
technigues in the context of solving real-world and mathematical
problems.

Represent three-dimensional figures using nets made up of rectangles
and triangles, and use the nets to find the surface area of these
figures. Apply these techniques in the context of solving real-world
and mathematical problems.

Statistics and Probability ) aNEE )

Develop understanding of statistical variability.

1.

Recognize a statistical question as one that anticipates variability in
the data related to the question and accounts for it in the answers. For
example, “How old am [?” is not a statistical question, but “How old are the
students in my school?” is a statistical question because one anticipates
variability in students’ ages.

Understand that a set of data collected to answer a statistical question
has a distribution which can be described by its center, spread, and
overall shape.

Recognize that a measure of center for a numerical data set
summarizes all of its values with a single number, while a measure of
variation describes how its values vary with a single number.

Summarize and describe distributions.

4. Display numerical data in plots on a number line, including dot plots,

histograms, and box plots.

5. Summarize numerical data sets in relation to their context, such as by:

a. Reporting the number of observations.

b. Describing the nature of the attribute under investigation,
including how it was measured and its units of measurement.

c. Giving quantitative measures of center (median and/or mean) and
variability (interguartile range and/or mean absclute deviation), as
well as describing any overall pattern and any striking deviations
from the overall pattern with reference to the context in which the
data were gathered.

d. Relating the choice of measures of center and variability to the
shape of the data distribution and the context in which the data
were gathered.
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Mathematics | Grade 7

In Grade 7, instructional time should focus on four critical areas: (1)
developing understanding of and applying proportional relationships;

(2) developing understanding of operations with rational numbers and
working with expressions and linear aguations; (3) solving problems
involving scale drawings and infermal geometric constructions, and
working with two- and three-dimensional shapes to solve problems
involving area, surface area, and volume: and (4) drawing inferences about
populations based on samples.

(1) Students extend their understanding of ratios and develop
understanding of proportionality to solve single- and multi-step problems.
Students use their understanding of ratios and proportionality to solve

a wide variety of percent problems, including those involving discounts,
interest, taxes, tips, and percent increase or decrease. Students solve
problems about scale drawings by relating corresponding lengths between
the objects or by using the fact that relationships of lengths within an
object are preserved in similar objects. Students graph proportional
relationships and understand the unit rate informally as a measure of the
steepness of the related line, called the slope. They distinguish proportional
relationships from other relationships.

(2) Students develop a unified understanding of number, recognizing
fractions, decimals (that have a finite or a repeating decimal
representation), and percents as different representations of rational
numbers. Students extend addition, subtraction, multiplication, and division
to all rational numbers, maintaining the properties of operations and the
relationships between addition and subtraction, and multiplication and
division. By applying these properties, and by viewing negative numbers
in terms of everyday contexts (e.g., amounts owed or temperatures below
zero), students explain and interpret the rules for adding, subtracting,
multiplying, and dividing with negative numbers. They use the arithmetic
of rational numbers as they formulate expressions and equations in one
variable and use these equations to solve problems.

(3) Students continue their work with area from Grade 6, solving problems
involving the area and circumference of a circle and surface area of three-
dimensional objects. In preparation for work on congruence and similarity
in Grade 8 they reason about relationships among two-dimensional figures
using scale drawings and informal geometric constructions, and they gain
familiarity with the relationships between angles formed by intersecting
lines. Students work with three-dimensional figures, relating them to two-
dimensional figures by examining cross-sections. They solve real-world
and mathematical problems involving area, surface area, and volume of
two- and three-dimensional objects composed of triangles, guadrilaterals,
polygons, cubes and right prisms.

(4) Students build on their previous work with single data distributions to
compare two data distributions and address guestions about differences
between populations. They begin informal work with random sampling
to generate data sets and learn about the importance of representative
samples for drawing inferences.
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‘Grade 7 Overview
Ratios and Proportional Relationships

. Analyze proportional relationships and use
them to solve real-world and mathematical
problems.

The Number System

- Apply and extend previous understandings
of operations with fractions to add, subtract,
multiply, and divide rational numbers.:

Expressions and Equations

- Use properties of operations to generate
equivalent expressions.

. Solve real-life and mathematical problems
using numerical and algebraic expressions and
equations.

Geometry

« Draw, construct and describe geometrical
figures and describe the relationships between
them.

Solve real-life and mathematical problems
involving angle measure, area, surface area,
and volume.

Statistics and Probability

« Use random sampling to draw inferences about
a population.

. Draw informal comparative inferences about
two populations.

. Investigate chance processes and develop, use,
and evaluate probability models.

COMMON CORE STATE STANDARDS for MATHEMATICS -

Mathematical Practices

1.

W

®» N oo oo o»

Make sense of problems and persevere in
solving them.

Reason abstractly and guantitatively.

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.

£ 3AVY9D

Ly



Ratios and Proportional Relationships e S ~ 7.RP

Analyze proportional relationships and use them to solve real-world
and mathematical problems.

1. Compute unit rates associated with ratios of fractions, including ratios
of lengths, areas and other quantities measured in like or different
units. For example, if a person walks 1/2 mile in each 1/4 hour, compute
the unit rate as the complex fraction ¥2/yu miles per hour, equivalently 2
miles per hour.

2. Recognize and represent proportional relationships between
quantities.

a. Decide whether two guantities are in a proportional relationship,
e.qg., by testing for equivalent ratios in a table or graphing on a
coordinate plane and observing whether the graph is a straight
line through the origin.

b. Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of
proportional relationships.

c. Represent proportional relationships by equations. For example, if
total cost t is proportional to the number n of items purchased at
a constant price p, the relationship between the total cost and the
number of items can be expressed as t = pn.

d. Explain what a point (x, ) on the graph of a propotrtional
relationship means in terms of the situation, with special attention
to the points (0, O) and (1, r) where r is the unit rate.

3. Use proportional relationships to solve multistep ratio and percent
problems. Examples: simple interest, tax, markups and markdowns,
gratuities and commissions, fees, percent increase and decrease, percent
error.

“The Number'Syster_n 2 71-57.N5=:

Apply and extend previous understandings of operations with
fractions to add, subtract, muiltiply, and divide rational humbers.

1. Apply and extend previous understandings of addition and subtraction
to add and subtract rational numbers; represent addition and
subtraction on a horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to
make O. For example, a hydrogen atom has O charge because its fwo
constituents are oppositely charged.

b. Understand p + g as the number located a distance lg| from p,
in the positive or hegative direction depending on whether g is
positive or negative. Show that a humber and its opposite have
a sum of O (are additive inverses). Interpret sums of rational
numbers by describing real-world contexts.

c. Understand subtraction of rational numbers as adding the
additive inverse, p - g = p + (-g). Show that the distance between
two rational numbers on the number line is the absolute value of
their difference, and apply this principle in real-world contexts.

d. Apply properties of operations as strategies to add and subtract
rational numbers.

2. Apply and extend previous understandings of multiplication and
division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to
rational numbers by requiring that operations continue to
satisfy the properties of operations, particularly the distributive
property, leading to products such as (-D(-1) = 1 and the rules
for multiplying signed numbers. Interpret products of rational
numbers by describing real-world contexts.
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h. Understand that integers can be divided, provided that the divisor
is not zero, and every quotient of integers (with non-zero divisor)
is a rational number. If p and g are integers, then -(p/q) = (-p)/q =
p/(-a). Interpret quotients of rational numbers by describing real-
world contexts.

c. Apply properties of operations as strategies to multiply and
divide rational numbers.

d. Convert a rational humber to a decimal using long division; know
that the decimal form of a rational number terminates in Os or
eventually repeats.

3. Solve real-world and mathematical problems involving the four
operations with rational numbers.!

 Expressions and Equations - | : . % n gt e TEE
Use properties of operations to generate equivalent expressions.

1. Apply properties of operations as strategies to add, subtract, factor,
and expand linear expressions with rational coefficients.

2. Understand that rewriting an expression in different forms ina
problem context can shed light on the problem and how the quantities
in it are related. For example, a + 0.05a = 1.05a means that "increase by
5%” is the same as “multiply by 1.05.”

Solve real-life and mathematical problems using numetrical and
algebraic expressions and equations.

3. Solve multi-step real-life and mathematical problems posed with
positive and negative rational numbers in any form (whole numbers,
fractions, and decimals), using tools strategically. Apply properties of
operations to calculate with numbers in any form; convert between
forms as appropriate; and assess the reasonableness of answers using
mental computation and estimation strategies. For example: If a woman
making $25 an hour gets a 10% raise, she will make an additional 1/10 of
her salary an hour, or $2.50, for a new salary of $27.50. If you want to place
a towel bar O 3/4 inches long in the center of a door that is 27 1/2 inches
wide, you will need to place the bar about 9 inches from each edge; this
estimate can be used as a check on the exact computation.

4. Use variables to represent quantities in a real-world or mathematical
problem, and construct simple equations and inequalities to solve
problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px+ g =r
and p(x + g) = r, where p, g, and r are specific rational numbers.
Solve equations of these forms fluently. Compare an algebraic
solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. For example, the perimeter of a
rectangle is 54 cm. lts length is 6 cm. What is its width?

b. Soclve word problems leading to inegualities of the form px + g > r
or px + g < r, where p, g, and r are specific rational numbers. Graph
the solution set of the inequality and interpret it in the context of
the problem. For example: As a salesperson, you are paid $50 per
week plus $3 per sale. This week you want your pay to be at least
$700. Write an inrgqfua.’ity for the number of sales you need to make,
and describe the solutions.

FBeomatiy i o THA T T e R B RS PG
Draw, construct, and describe geometrical figures and describe the
relationships between them.

1. Solve problems involving scale drawings of gecmetric figures,

including computing actual lengths and areas from a scale drawing
and reproducing a scale drawing at a different scale.

Computations with rational numbers extend the rules for manipulating fractions to
complex fractions.
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: STANDARDS for MATHEMATICS -

2. Draw (freehand, with ruler and protractor, and with technology)
geometric shapes with given conditions. Focus on constructing
triangles from three measures of angles or sides, noticing when the
conditions determine a unigue triangle, more than one triangle, or no
triangle. :

3. Describe the two-dimensicnal figures that result from slicing three-
dimensional figures, as in plane sections of right rectangular prisms
and right rectangular pyramids.

Solve real-life and mathematical problems involving angle measure,
area, surface area, and volume.

4. Know the formulas for the area and circumference of a circle and use
them to solve problems; give an informal derivation of the relationship
between the circumference and area of a circle.

5. Use facts about supplementary, complementary, vertical, and adjacent
angles in a multi-step problem to write and solve simple equations for
an unknown angle in a figure.

6. Solve real-world and mathematical problems involving area, volume
and surface area of two- and three-dimensional objects composed of
triangles, quadrilaterals, polygons, cubes, and right prisms.

statistics and Probability S aNSp
Use random sampling to draw inferences about a population.

1. Understand that statistics can be used to gain information about a
population by examining a sample of the population; generalizations
about a population from a sample are valid only if the sample is
representative of that population. Understand that random sampling
tends to produce representative samples and support valid inferences.

2. Use data from a random sample to draw inferences about a population
with an unknown characteristic of interest. Generate multiple samples
(or simulated samples) of the same size to gauge the variation in
estimates or predictions. For example, estimate the mean word length in
a book by randomly sampling words from the book; predict the winner of
3 school election based on randomly sampled survey data. Gauge how far
off the estimate or prediction might be.

Draw informal comparative inferences about two populations.

3. Informally assess the degree of visual overlap of two numerical
data distributions with similar variabilities, measuring the difference
between the centers by expressing it as a multiple of a measure of
variability. For example, the mean height of players on the basketball
team is 10 cm greater than the mean height of players on the soccer team,
about twice the variability (mean absolute deviation) on either team; on
a dot plot, the separation between the two distributions of heights is
noticeable.

4. Use measures of center and measures of variability for numerical data
from random samples to draw informal comparative inferences about
two populations. For example, decide whether the words in a chapter
of a seventh-grade science book are generally longer than the words ina
chapter of a fourth-grade science book.

Investigate chance processes and develop, use, and evaluate
probability models.

5. Understand that the probability of a chance event is a number
between 0 and 1that expresses the likelihood of the event occurring.
Larger numbers indicate greater likelihood. A probability near O
indicates an unlikely event, a probability around 1/2 indicates an event
that is neither unlikely nor likely, and a probability near 1indicates a
likely event.
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COMMON CORE STATE STANDARDS for MATHEMATICS

6. Approximate the probability of a chance event by collecting data on
the chance process that produces it and observing its long-run relative
frequency, and predict the approximate relative frequency given the
probability. For example, when roliing a number cube 600 times, predict
that a 3 or 6 would be rolled roughly 200 times, but probably not exactly
200 times.

7. Develop a probability model and use it to find probabilities of events.
Compare probabilities from a model to observed frequencies; if the
agreement is not good, explain possible sources of the discrepancy.

a. Develop a uniform probability model by assigning equal
probability to all outcomes, and use the model to determine
probabilities of events. For example, if a student is selected at
random from a class, find the probability that Jane will be selected
and the probability that a girl will be selected.

b. Develop a probability model (which may not be uniform) by
- observing frequencies in data generated from a chance process.
For example, find the approximate probability that a spinning penny
will land heads up or that a tossed paper cup will land open-end
down. Do the outcomes for the spinning penny appear to be equally
likely based on the observed frequencies?

8. Find probabilities of compound events using organized lists, tables,
tree diagrams, and simulation.

a. Understand that, just as with simple events, the probability of a
compound event is the fraction of outcomes in the sample space
for which the compound event occurs.

b. Represent sample spaces for compound events using methods
such as organized lists, tables and tree diagrams. For an event
described in everyday language (e.g., “rolling double sixes™),
identify the outcomes in the sample space which compose the
event.

c. Design and use a simulation to generate frequencies for
compound events, For example, use random digits as a simulation
fool to approximate the answer to the question: If 40% of donors
have type A blood, what is the probability that it will take at least 4
donors to find one with type A blood?
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COMMON CORE STATE STANDARDS for MATHEMATICS: ¢

Mathematics | Grade 8

in Grade 8, instructional time should focus on three critical areas: (1) formulating
and reasoning about expressions and equations, including modeling an association
in bivariate data with a linear equation, and solving linear equations and systems
of linear equations; (2) grasping the concept of a function and using functions

to describe quantitative relationships; (3) analyzing two- and three-dimensional
space and figures using distance, angle, similarity, and congruence, and
understanding and applying the Pythagorean Theorem.

(1) Students use linear equations and systems of linear equations to represent,
analyze, and solve a variety of problems. Students recognize equations for
proportions (/x = m or y = mx) as special linear equations (¥ = mx + b),
understanding that the constant of proportionality {(m) is the slope, and the graphs
are lines through the origin. They understand that the slope (m) of aline is a
constant rate of change, so that if the input or x-coordinate changes by an amount
A, the output or y-coordinate changes by the amount m-A. Students also use a linear
equation to describe the association between two quantities in bivariate data (such
as arm span vs. height for students in a classroom). At this grade, fitting the model,
and assessing its fit to the data are done informally. Interpreting the model in the
context of the data requires students to express a relationship between the two
quantities in question and to interpret components of the relationship (such as slope
and y-intercept) in terms of the situation.

Students strategically choose and efficiently implement procedures to solve linear
equations in one variable, understanding that when they use the properties of
equality and the concept of logical equivalence, they maintain the solutions of the
original equation. Students solve systems of two linear equations in two variables
and relate the systems to pairs of lines in the plane; these intersect, are parallel, or
are the same line. Students use linear equations, systems of linear equations, linear
functions, and their understanding of slope of a line to analyze situations and solve
problems. 3

(2) Students grasp the concept of a function as a rule that assigns to each input
exactly one output. They understand that functions describe situations where one
quantity determines another. They can translate among representations and partial
representations of functions (noting that tabular and graphical representations
may be partial representations), and they describe how aspects of the function are
reflected in the different representations.

(3) Students use ideas about distance and angles, how they behave under
translations, rotations, reflections, and dilations, and ideas about congruence and
similarity to describe and analyze two-dimensional figures and to solve problems.
Students show that the sum of the angles in a triangle is the angle formed by a
straight line, and that various configurations of lines give rise to similar triangles
because of the angles created when a transversal cuts parallel lines. Students
understand the statement of the Pythagorean Theorem and its. converse, and can
explain why the Pythagorean Theorem holds, for example, by decomposing a
square in two different ways. They apply the Pythagorean Theorem to find distances,
between points on the cocrdinate plane, to find lengths, and to analyze polygons.
Students complete their work on volume by solving problems involving cones,
cylinders, and spheres,
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Grade 8 Oerview

The Number System

. Know that there are numbers that are not
rational, and approximate them by rational
numbers.

Expressions and Equations
- Work with radicals and integer exponents.

. Understand the connections between
proportional relationships, lines, and linear
equations.

« Analyze and solve linear equations and pairs of
simultaneous linear equations.

Functions
« Define, evaluate, and compare functions.

« Use functions to model relationships between
quantities.

Geometry

« Understand congruence and similarity using
physical models, transparencies, or geomefry
software.

« Understand and apply the Pythagorean
Theorem.

. Solve real-world and mathematical problems
involving volume of cylinders, cones and
spheres.

Statistics and Probability

. Investigate patterns of association in bivariate
data.

COMMON CORE STATE STANDARDS for MATHEMATICS

Mathematical Practices

il

9l

® N

Make sense of problems and persevere in
solving them.

Reason abstractly and guantitatively.

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
reasonind.
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COMMON CORE S TANDARDS for MATHEMATICS

‘The Number System S : : 0 8 NS

Know that there are numbers that are not rational, and approximate
them by rational numbetrs.

1. Know that numbers that are not rational are called irrational.
Understand informally that every number has a decimal expansion; for
rational numbers show that the decimal expansion repeats eventually,
and convert a decimal expansion which repeats eventually into a
rational number.

2. Use rational approximations of irrational numbers to compare the size
of irrational numbers, locate them approximately on a number line
diagram, and estimate the value of expressions (e.g., n2). For example,
by truncating the decimal expansion of V2, show that V2 is between T and
2, then between 1.4 and 1.5, and explain how to continue on to get better
approximations.

Expressions and Equation 8. EE%

Work with radicals and integer exponents.

1. Know and apply the properties of integer exponents to generate
equivalent numerical expressions. For example, 3 x 35=373=1/3=1/27

2. Use square root and cube root symbols to represent solutions to
equations of the form x2 = p and x* = p, where p is a positive rational
number. Evaluate square roots of small perfect squares and cube roots
of small perfect cubes. Know that V2 is irrational.

2. Use numbers expressed in the form of a single digit times an integer
power of 10 to estimate very large or very small quantities, and to
express how many times as much one is than the other. For example,
estimate the population of the United Stafes as 3 x 108 and the population
of the world as 7 x 10°, and determine that the world population is more
than 20 times larger.

4. Perform operations with numbers expressed in scientific notation,
including problems where both decimal and scientific notation are
used. Use scientific notation and choose units of appropriate size
for measurements of very large or very small quantities (e.g., use
millimeters per year for seafloor spreading). interpret scientific
notation that has been generated by technology.

Understand the connections between proportional relationships,
lines, and linear equations.

5. Graph proportional relationships, interpreting the unit rate as the
slope of the graph. Compare two different proportional relationships
represented in different ways. For example, compare a distance-time
graph to a distance-time equation to determine which of two moving
objects has greater speed. :

6. Use similar triangles to explain why the slope m is the same between
any two distinct points on a non-vertical line in the coordinate plane;
derive the equation y = mx for a line through the origin and the
equation y = mx + b for a line intercepting the vertical axis at b.

Analyze and solve linear equations and pairs of simultaneous linear
equations.

7. Solve linear equations in one variable.

a. Give examples of linear equations in one variable with one
solution, infinitely many sclutions, or no solutions. Show which
of these possibilities is the case by successively transforming the
given equation into simpler forms, until an equivalent eguation of
the form x = a, a = a, or a = b results (where a and b are different
numbers).

b. Solve linear equations with rational number coefficients, including
equations whose solutions require expanding expressions using
the distributive property and collecting like terms.

8 3AVvHEO
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‘COMMON CORE STATE STANDARDS for MATHEMATICS

8. Analyze and solve pairs of simultaneous linear equations.

a. Understand that solutions to a system of two linear equations
in two variables correspond to points of intersection of their
araphs, because points of intersection satisfy both equations
simultaneously.

b. Solve systems of two linear equations in two variables
algebraically, and estimate solutions by graphing the equations.
Solve simple cases by inspection. For example, 3x + 2y =5and 3x +
2y = 6 have no solution because 3x + 2y cannot simultaneously be 5
and 6.

c. Solve real-world and mathematical problems leading to two linear
equations in two variables. For example, given coordinates for two
pairs of points, determine whether the line through the first pair of
points intersects the line through the second pair.

T_--F':uhctibr_n_s Seea e ' R R 8.F
Define, evaluate, and compare functions.

1. Understand that a function is a rule that assigns to each input exactly
one output. The graph of a function is the set of ordered pairs
consisting of an input and the corresponding output.!

2. Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal
descriptions). For example, given a linear function represented by a table
of values and a linear function represented by an algebraic expression,
determine which function has the greater rate of change.

3. Interpret the equationy = mx + b as defining a linear function, whose
graph is a straight ling; give examples of functions that are not linear.
For example, the function A = s? giving the area of a square as a function
of ifs side length is not linear because its graph contains the points (110,
(2,4) and (3,9), which are not on a straight line.

Use functions to model relationships between quantities.

4, Construct a function to model a linear relationship between two
guantities. Determine the rate of change and initial value of the
function from a description of a relationship or from two (x, ¥) values,
including reading these from a table or from a graph. Interpret the rate
of change and initial value of a linear function in terms of the situation
it models, and in terms of its graph ora table of values.

5. Describe qualitatively the functional relationship between two
quantities by analyzing a graph (e.g., where the function is increasing
or decreasing, linear or nonlinear). Sketch a graph that exhibits the
qualitative features of a function that has been described verbally.
Geometry SR % 8.G
Understand congruence and similarity using physical models, trans-
parencies, or geometry software.

1. Verify experimentally the properties of rotations, reflections, and
translations:

3. Lines are taken to lines, and line segments to line segments of the
same length.

b. Angles are taken to angles of the same measure,
c. Parallel lines are taken to parallel lines.

2. Understand that a two-dimensional figure is congruent to another if
the second can be obtained from the first by a sequence of rotations,
reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.

R

Function notation is not required in Grade 8.

g IAVYO

qS



Describe the effect of dilations, translations, rotations, and reflections
on two-dimensional figures using coordinates.

Understand that a two-dimensional figure is similar to another if the
second can be obtained from the first by a sequence of rotations,
reflections, translations, and dilations; given two similar two-
dimensional figures, describe a sequence that exhibits the similarity
between them.

Use informal arguments to establish facts about the angle sum and
exterior angle of triangles, about the angles created when parallel lines
are cut by a transversal, and the angle-angle criterion for similarity of
triangles. For example, arrange three copies of the same triangle so that
the sum of the three angles appears to form a line, and give an argument
in terms of transversals why this is so.

Understand and apply the Pythagorean Theorem.

6.
7.

Explain a proof of the Pythagorean Theorem and its converse.

Apply the Pythagorean Theorem to determine unknown side lengths
in right triangles in real-world and mathematical problems in two and
three dimensions.

Apply the Pythagorean Theorem to find the distance between two
points in a coordinate system.

Solve real-world and mathematical problems involving volume of
cylinders, cones, and spheres.

9. Know the formulas for the volumes of cones, cylinders, and spheres
and use them to solve real-world and mathematical problems.
Statistics and Probability SR Ag SP

Investigate patterns of association in bivariate data.

1.

Construct and interpret scatter plots for bivariate measurement
data to investigate patterns of association between two quantities.
Describe patterns such as clustering, outliers, positive or negative
association, linear association, and nonlinear association.

Know that straight lines are widely used to model relationships

betwsen two quantitative variables. For scatter plots that suggest a
linear association, informally fit a straight line, and informally assess
the model fit by judging the closeness of the data points to the line.

Use the equation of a linear model to solve problems in the context
of bivariate measurement data, interpreting the slope and intercept.
For example, in a linear model for a biology experiment, interpret a slope
of 1.5 cm/hr as meaning that an additional hour of sunlight each day is
associated with an additional 1.5 cm in mature plant height.

Understand that patterns of association can also be seen in bivariate
categorical data by displaying frequencies and relative frequencies in
a two-way table. Construct and interpret a two-way table summarizing
data on two categorical variables collected from the same subjects.
Use relative frequencies calculated for rows or columns to describe
possible association between the two variables. For example, collect
data from students in your class on whether or not they have a curfew on
school nights and whether or not they have assigned chores at home. Is
there evidence that those who have a curfew also tend to have chores?
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"CO.MM_ON C_QR'E_STATE STANDARDS for MATHEMATICS

Mathematics Standards for High School

The high school standards specify the mathematics that all students should
study in order to be college and career ready. Additional mathematics that
ctudents should learn in order to take advanced courses such as caleulus,
advanced statistics, or discrete mathematics is indicated by (+), asin this
example:

(+) Represent complex numbers on the complex plane in rectangular
and polar form (including real and imaginary numbers).

All standards without a (+) symbol should be in the common mathematics
curriculum for all college and career ready students. Standards with a (+)
symbol may also appear in courses intended for all students.

The high scheool standards are listed in conceptual categories:

. Number and Quantity

. Algebra

- Functions

. Modeling

<  Geometry

. Statistics and Probability

Conceptual categories portray a coherent view of high school
mathematics; a student’s work with functions, for example, crosses a
number of traditional course boundaries, potentially up through and
including calculus.

Modeling is best interpreted not as a collection of isolated topics but in
relation to other standards. Making mathematical models is a Standard for
Mathematical Practice, and specific modeling standards appear throughout
the high school standards indicated by a star symbol (*). The star symbol
sometimes appears on the heading for a group of standards; in that case, it
should be understood to apply to all standards in that group.

TOOHDS HOIH
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Mathematics | High School—Number and
Quantity

Numbers and Number Systems. During the years from kindergarten to eighth
grade, students must repeatedly extend their conception of number. At first,
“number” means “counting number®: 1, 2, 3... Soon after that, O is used to represent
“none” and the whole numbers are formed by the counting numbers together

with zero. The next extension is fractions. At first, fractions are barely numbers

and tied strongly to pictorial representations. Yet by the time students understand
division of fractions, they have a strong concept of fractions as numbers and have
connected them, via their decimal representations, with the base-ten system used
to represent the whole numbers. During middle school, fractions are augmented by
negative fractions to form the rational numbers. In Grade 8, students extend this
system once more, augmenting the rational numbers with the irrational numbers
to form the real numbers. In high school, students will be exposed to yet another
extension of number, when the real numbers are augmented by the imaginary
numbetrs to form the complex numbers.

With each extension of number, the meanings of addition, subtraction,
multiplication, and division are extended. In each new number system—integers,
rational numbers, real numbers, and complex numbers—the four operations stay
the same in two important ways: They have the commutative, assoclative, and
distributive properties and their new meanings are consistent with their previous

meanings.

Extending the properties of whole-number exponents leads to new and productive
notation. For example, properties of whole-number exponents suggest that (53
should be 507 = 51 = 5 and that 5%% should be the cube root of 5.

Calculators, spreadsheets, and computer algebra systems can provide ways for
students to become better acquainted with these new number systems and thelr
notation. They can be used to generate data for numerical experiments, to help
understand the workings of matrix, vector, and complex number algebra, and to
experiment with non-integer exponents.

Quantities. In real world problems, the answers are usually not numbers but
quantities: numbers with units, which involves measurement. In their work in
measurement up through Grade 8, students primarily measure commonly used
attributes such as length, area, and volume. In high school, students encounter a
wider variety of units in modeling, e.g., acceleration, currency conversions, derived
guantities such as person-hours and heating degree days, social science rates such
as per-capita income, and rates in everyday life such as points scored per game or
batting averages. They also encounter novel situations in which they themselves
must conceive the attributes of interest. For example, to find a good measure of
overall highway safety, they might propose measures such as fatalities per year,
fatalities per year per driver, or fatalities per vehicle-mile traveled. Such a conceptual
process is sometimes called quantification. Quantification is important for science,
as when surface area suddenly “stands out” as an important variable in evaporation.
Quantification is also important for companies, which must conceptualize relevant
attributes and create or choose suitable measures for them.
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Number and Quantity Overview

The Real Number System Mathematical Practices
. Extend the properties of exponents to rational 1. Make sense of problems and persevere in
exponents solving them.

« Use properties of rational and irrational 2. Reason abstractly and quantitatively.

numbers. 3. Construct viable arguments and critique
the reasoning of others.
4. Model with mathematics.
Quantities : .
5. Use appropriate tools strategically.
« Reason quantitatively and use units to solve 6. Attend to precision.
problems
7. Look for and make use of structure.
8. Look for and express regularity in repeated

The Complex Number System reasoning.

. Perform arithmetic operations with complex
numbers

« Represent complex numbers and their
operations on the complex plane

. Use complex numbers in polynomial identities
anhd equations

Vector and Matrix Quantities
« Represent and model with vector quantities.
« Perform operations on vectors.

« Perform operations on matrices and use
matrices in applications.

COMMON CORE STATE STANDARDS or MATHEMATICS

ALILNYND ANV J38WNN — TOOHDS HOIH

|

69



The Real Number System M aE TR SR . N-RN :

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 53 to be the cube root of 5
because we want (5V3)% = 5093 to hold, so (57%)* must equal 5.

2. Rewrite expressions involving radicals and rational exponents using
the properties of exponents.

Use propetrties of rational and irrational humbers.

3. Explain why 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. :

Quantitles® 8 Al dan o R  N-Q
Reason quantitatively and use units to solve problems.

1. Use units as a way to understand problems and to guide the solution
of multi-step problems; choose and interpret units consistently in
formulas; choose and interpret the scale and the origin in graphs and
data displays.

2. Define appropriate quantities for the purpose of descriptive modeling.

Choose a level of accuracy appropriate to limitations on measurement
when reporting guantities.

' Thf_é Complex Number.System Men o ~ N-CN

Perform arithmetic operations with complex numbers.

1. Know there is 2 complex number jsuch that 7 = -, and every complex
number has the form a + bi with 2 and b real.

2. Use the relation 2 = -1 and the commutative, associative, and
distributive properties to add, subtract, and multiply complex
numbers.

3. (+) Find the conjugate of a complex number; use conjugates to find
moduli and quotients of complex numbers.

Represent complex humbers and their operations on the complex
plane.

4. (+) Represent complex numbers on the complex plane in rectangular
and polar form (including real and imaginary numbers), and explain
why the rectangular and polar forms of a given complex number

" represent the same number.

5. (+) Represent addition, subtraction, multiplication, and conjugation of
complex numbers geometrically on the complex plane; use properties
of this representation for computation. For example, (-1 + V3i¥=8
because (-1 + V3 i) has modulus 2 and argument 1202:

5. (+) Calculate the distance between numbers in the complex plane as
the modulus of the difference, and the midpoint of a segment as the
average of the numbers at its endpoints.

Use complex numbers in polynomial identities and equations.

7. Solve guadratic equations with real coefficients that have complex
solutions.

8. (+) Extend polynomial identities to the complex numbers. For example,
rewrite x* + 4 as (x + 2N(x - 20).

9. (+) Know the Fundamental Theorem of Algebra; show that it is true for
quadratic polynomials.

ALILNYNS ANV ¥38WNN — TO0HDS HOIH
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~ COMMON CORE STATE STANDARDS for MATHEMATICS

Vector and_Matrix Quantities N-VM
Represent and model with vector quantities.

1. (+) Recognize vector guantities as having both magnitude and
direction. Represent vector guantities by directed line segments, and
use appropriate symbols for vectors and their magnitudes (e.g., v, |vl,
[Ivil, v.

2. (+) Find the components of a vector by subtracting the coordinates of
an initial point from the coordinates of a terminal point.

3. (+) Solve problems involving velocity and other quantities that can be
represented by vectors.

Perform operations onh vectors.
4, (+) Add and subtract vectors.

a. Add vectors end-to-end, component-wise, and by the
parallelogram rule. Understand that the magnitude of a sum of
two vectors is typically not the sum of the magnitudes.

b. Given two vectors in magnitude and direction form, determine the
magnitude and direction of their sum.

c. Understand vector subtractionv-was v+ (-w), where -w is the
additive inverse of w, with the same magnitude as w and pointing
in the opposite direction. Represent vector subtraction graphically
by connecting the tips in the appropriate order, and perform
vector subtraction component-wise.

5. (+) Multiply a vector by a scalar.

a. Represent scalar multiplication graphically by scaling vectors and
possibly reversing their direction; perform scalar multiplication
component-wise, e.g., as c(v,, vy) = (cv,, cvy).

b. Compute the magnitude of a scalar multiple cv using |levll = lclv.
Compute the direction of cv knowing that when |c|lv = O, the
diraction of cv is either along v (for ¢ > 0) or against v (for c < 0).

Perform operations on matrices and use matrices in applications.

6. (+) Use matrices to represent and manipulate data, e.g., to represent
payoffs or incidence relationships in a network.

7. (+) Multiply matrices by scalars to produce new matrices, e.d., as when
all of the payoffs in a game are doubled.

8. (+) Add, subtract, and multiply matrices of appropriate dimensions.

9. (+) Understand that, unlike multiplication of numbers, matrix
multiplication for square matrices is not a commutative operation, but
still satisfies the associative and distributive properties.

10. (+) Understand that the zero and identity matrices play a role in matrix
addition and multiplication similar to the role of O and 1in the real
numbers. The determinant of a square matrix is nonzero if and only if
the matrix has a multiplicative inverse.

1. (+) Multiply a vector (regarded as a matrix with one column) by a
matrix of suitable dimensions to produce another vector. Work with
matrices as transformations of vectors.

12. (+) Work with 2 x 2 matrices as transformations of the plane, and
interprat the absolute value of the determinant in terms of area.
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COMMON CORE STATE STANDARDS for MATHEMATICS

Mathematics | High School—Algebra

Expressions. An expression is a record of a computation with numbers, symbols
that represent numbers, arithmetic operations, exponentiation, and, at more
advanced levels, the operation of evaluating a function. Conventions about the
use of parentheses and the order of operations assure that each expression is
unambiguous. Creating an expression that describes a computation involving a
general quantity requires the ability to express the computation in general terms,
abstracting from specific instances.

Reading an expression with comprehension involves analysis of its underlying
structure. This may suggest a different but equivalent way of writing the expression
that exhibits some different aspect of its meaning. For example, p + 0.05p can be
interpreted as the addition of a 5% tax to a price p. Rewriting p + 0.05p as 1.05p
shows that adding a tax is the same as multiplying the price by a constant factor.

Algebraic manipulations are governed by the properties of operations and .
exponents, and the conventions of algebraic notation. At times, an expression is the
result of applying operations to simpler expressions. For example, p + 0.05p is the
sum of the simpler expressions p and 0.05p. Viewing an expression as the result of
operation on simpler expressions can sometimes clarify its underlying structure.

A spreadsheet or a computer algebra system (CAS) can be used to experiment
with algebraic expressions, perform complicated algebraic manipulations, and
understand how algebraic manipulations behave.

Equations and inequalities. An equation is a statement of equality between two
expressions, often viewed as a guestion asking for which values of the variables the
expressions on either side are in fact equal. These values are the solutions to the
equation. An identity, in contrast, is true for all values of the variables; identities are
often developed by rewriting an expression in an equivalent form.

The solutions of an equation in one variable form a set of numbers; the solutions of
an equation in two variables form a set of ordered pairs of numbers, which can be
plotted in the coordinate plane. Two or more equations and/or inequalities form a
system. A solution for such a system must satisfy every equation and inequality in
the system.

An equation can often be solved by successively deducing from it cne or more
simpler equations. For example, one can add the same constant to both sides
without changing the solutions, but squaring both sides might lead to extraneous
solutions. Strategic competence in solving includes looking ahead for productive
manipulations and anticipating the nature and number of solutions.

Some equations have no solutionsin a given number system, but have a solution

in a larger system. For example, the solution of x + 1= 0 is an integer, not a whole
number; the solution of 2x+1=01s a rational number, not an integer; the solutions
of x2 - 2 = O are real numbers, not rational numbers; and the solutions of x* +2 =0
are complex numbers, not real numbers.

The same solution techniques used to sclve equations can be used to rearrange
formulas. For example, the formula for the area of a trapezoid, A = ((b;+b,)/2)h, can
be solved for h using the same deductive process.

Inequalities can be solved by reasoning about the properties of inequality. Many,
but not all, of the properties of equality continue to hold for inequalities and can be
useful in solving them.

Connections to Functions and Modeling. Expressions can define functions,
and equivalent expressions define the same function. Asking when two functions
have the same value for the same input leads to an equation; graphing the two
functions allows for finding approximate solutions of the equation. Converting a
verbal description to an equation, inequality, or system of these is an essential skill
in modeling.
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Algebra Overview
Seeing Structure in Expressions
- Interpret the structure of expressions

« Write expressions in equivalent forms to solve
problems

Arithmetic with Polynomials and Rational
Expressions

. Perform arithmetic operations on polynomials

. Understand the relationship between zeros and
factors of polynomials

+ Use polynomial identities to solve problems

« Rewrite rational expressions

Creating Equations

« Create equations that describe numbers or
relationships

Reasoning with Equations and Inequalities

. Understand solving equations as a process of
reasoning and explain the reasoning

- Solve equations and inequalities in one variable
- Solve systems of equations

- Represent and solve equations and inequalities
graphically

- COMMON CORE STATE STANDARDS for MATHEMATICS

Mathematical Practices

1.  Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

2. Construct viable arguments and critique
the reasoning of others.

4, Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated

reasoning.

vHEI9TV — TO0HIS HOIH

|



- COMMON CORE STATE STANDARDS for MATHEMATICS

‘Seeing Structure in Expressions A-SSE

Interpret the structure of expressions

1. Interpret expressions that represent a guantity in terms of its context.*

a. Interpret parts of an expression, such as terms, factors, and
coefficients.

b. Interpret complicated expressions by viewing one or more of their
parts as a single entity. For example, interpret PC1+ry" as the product
of P and a factor not depending on P.

5 Use the structure of an expression to identify ways to rewrite it. For
example, see x*- y* as (x)? - (v?)?, thus recognizing it as a difference of
squares that can be factored as (X2 = yD( + yA.

Write expressions in equivalent forms to solve problems

2. Choose and produce an equivalent form of an expression to reveal and
explain properties of the quantity represented by the expression.”

a. Factor a quadratic expression to reveal the zeros of the function it
defines.

h. Complete the square in a quadratic expression to reveal the
maximum or minimum value of the function it defines.

c. Use the properties of exponents to transform expressions for
exponential functions. For example the expression 115" can be
rewritten as (115V2)2 = 1,012 to reveal the approximate equivalent
monthly interest rate if the annual rate is 15%.

4. Derive the formula for the sum of a finite geometric series (when the
common ratio is not 1), and use the formula to solve problems. For
example, calculate mortgage payments.*

Arithmet__ic with Polynomials and Rational Expressii;ins - ~A-APR

Perform arithmetic operations on polynomials

1. Understand that polynomials form a system analogous to the integers,
namely, they are closed under the operations of addition, subtraction,
and multiplication; add, subtract, and multiply polynomials.

Understand the relationship between zeros and factors of
polynomials
2. Know and apply the Remainder Theorem: For a polynomial p(x) and a
number a, the remainder on division by x - a is p(a), so p(a) = O if and
only if (x - a) is a factor of p(x).

3. Identify zeros of polynomials when suitable factorizations are
available, and use the zeros to construct a rough graph of the function
defined by the polynomial.

Use polynomial identities to solve problems

4. Prove polynomial identities and use them to describe numerical
relationships. For example, the polynomial identity (x* + y2)2 = (2 = y3)? +
(2xy)? can be used to generate Pythagorean triples.

5. (+) Know and apply the Binomial Theorem for the expansion of (x
+ )" in powers of x and y for a positive integer n, where x and y are
any numbers, with coefficients determined for example by Pascal’s
Triangle!

R N P Do
The Binomial Theorem can be proved by mathematical induction or by a com-
binatorial argument.
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Rewrite rational expressions

5. Rewrite simple rational expressions in different forms; write a(¥)/b(x)
in the form g(x) + F(X)/p(x), where a(x), b(x, g, and r(x) are
polynomials with the degree of r(x) less than the degree of b(x), using
inspection, long division, of, for the more complicated examples, a
computer algebra system.

7. (+) Understand that rational expressions form a system analogous
to the rational numbers, closed under addition, subtraction,
multiplication, and division by a nonzero rational expression; add,
subtract, multiply, and divide rational expressions.

| Creating Equations* . . Rl ¢ ASCED
Create equations that describe numbers or relationships

1. Create equations and inequalities in one variable and use them to
solve problems. Include equations arising from linear and quadratic
functions, and simple rational and exponential functions.

2. Create equations in two or more variables to represent relationships
between quantities; graph equations on coordinate axes with labels
and scales.

3. Represent constraints by equations or inequalities, and by systems of
equations and/or inequalities, and interpret solutions as viable or non-
viable options in a modeling context. For example, represent inequalities
describing nutritional and cost constraints on combinations of different
foods.

4. Rearrange formulas to highlight a quantity of interest, using the same
reasoning as in solving equations. For example, rearrange Ohm’s law V =
IR to highlight resistance R.

~Reasoning with Equations and Ihequalitieé=’_ " A-REI
Understand solving equations as a process of reasoning and explain
the reasoning :

1. Explain each step in solving a simple equation as following from the
equality of numbers asserted at the previous step, starting from the
assumption that the original equation has a solution. Construct a
viable argument to justify a solution method.

2. Solve simple rational and radical equations in one variable, and give
examples showing how extraneous solutions may arise.

Solve equations and inequalities in one variable

2. Solve linear equations and inequalities in one variable, including
equations with coefficients represented by letters.

4. Solve quadratic equations in one variable.

a. Use the method of completing the square to transform any
guadratic equation in x into an equation of the form (x - p)* =g
that has the same solutions. Derive the guadratic fermula from
this form.

b. Solve guadratic equations by inspection (e.g., for x* = 49), taking
square roots, completing the square, the quadratic formula and
factoring, as appropriate to the initial form of the equation.
Recognize when the quadratic formula gives complex solutions
and write them as a + bi for real numbers a and b.

Solve systems of equations

5. Prove that, given a system of two equations in two variables, replacing
one equation by the sum of that equation and a multiple of the other
produces a system with the same solutions.

YHEIOTY — TOOHDS HOIH
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Solve systems of linear equations exactly and approximately (e.g., with
araphs), focusing on pairs of linear equations in two variables.

Solve a simple system consisting of a linear equation and a quadratic
equation in two variables algebraically and graphically. For example,
find the points of intersection between the line y = -3x and the circle x? +
»¥=3

(+) Represent a system of linear equations as a single matrix equation
in a vector variable.

(+) Find the inverse of a matrix if it exists and use it to solve systems
of linear equations (using technology for matrices of dimension 3 x 3
or greater).

Represent and solve equations and inequalities graphically

10. Understand that the graph of an equation in two variables is the set of

.

12.

all its solutions plotted in the coordinate plane, often forming a curve
(which could be a line).

Explain why the x-coordinates of the points where the graphs of
the equations y = f(x) and y = g(x) intersect are the solutions of the
equation f(x) = g(x); find the solutions approximately, e.g., using
technology to graph the functions, make tables of values, or find
successive approximations. Include cases where 7(x) and/or g(x)
are linear, polynomial, rational, absolute value, exponential, and
logarithmic functions.*

Graph the solutions to a linear inequality in two variables as a half-
plane (excluding the boundary in the case of a strict inequality), and
graph the solution set to a system of linear inequalities in two variables
as the intersection of the corresponding half-planes.
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Mathematics | High School—Functions

Functions describe situations where one quantity determines another. For example,
the return on $10,000 invested at an annualized percentage rate of 4.25% is a
function of the length of time the money is invested. Because we continually make
theories about dependencies between guantities in nature and society, functions
are important tools in the construction of mathematical models.

In school mathematics, functions usually have numetical inputs and outputs and are
often defined by an algebraic expression. For example, the time in hours it takes for
a car to drive 100 miles is a function of the car’s speed in miles per hour, v; the rule
T(v) = 100/v expresses this relationship algebraically and defines a function whose
name is T.

The set of inputs to a function is called its domain. We often infer the domain to be
all inputs for which the expression defining a function has a value, or for which the
function makes sense in a given context.

A function can be described in various ways, such as by a araph (e.g., the trace of
a seismograph); by a verbal rule, as in, “I|l give you a state, you give me the capital
city;” by an algebraic expression like f(x) = a + bx; or by a recursive rule. The graph
of a function is often a useful way of visualizing the relationship of the function
models, and manipulating a mathematical expression for a function can throw light
on the function’s properties.

Functicns presented as expressions can model many important phenomena. Two
important families of functions characterized by laws of growth are linear functions,
which grow at a constant rate, and exponential functions, which grow at a constant
percent rate. Linear functions with a constant term of zero describe proportional
relationships.

A graphing utility or a computer algebra system can be used to experiment with
properties of these functions and their graphs and to build computational models
of functions, including recursively defined functions.

Connections to Expressions, Equations, Modeling, and Coordinates.

Determining an output value for a particular input involves evaluating an expression;
finding inputs that yield a given output involves solving an-eguation. Questions
about when two functions have the same value for the same input lead to
equations, whose solutions can be visualized from the intersection of their graphs.
Because functions describe relationships between quantities, they are frequently
used in modeling. Sometimes functions are defined by a recursive process, which
can be displayed effectively using a spreadsheet or other technology.
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Functions Overview
Interpreting Functions

. Understand the concept of a function and use
function notation

Interpret functions that arise in applications in
terms of the context

- Analyze functions using different
representations

Building Functions

. Build a function that models a relationship
between two quantities

.« Build new functions from existing functions

Linear, Quadratic, and Exponential Models

. Construct and compare linear, quadratic, and
exponential models and solve problems

« Interpret expressions for functions in terms of
the situation they model

Trigonometric Functions

. Extend the domain of trigonometric functions
using the unit circle

- Model periodic phenomena with trigonometric
functions

. Prove and apply trigonometric identities

_ COMMON CORE STATE STANDARDS for MATHEMATICS -

Mathematical Practices

1.  Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

Z.  Construct viable arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8.

Look for and express regularity in repeated
reasoning. ;

SNOILDONNL — TOOHDS HOIH

89



-~ COMMON CORE STATE STANDARDS for MATHEMATICS

Interpreting Functions : F-IF
Understand the concept of a function and use function notation

1. Understand that a function from one set (called the domain) to
another set (called the range) assigns to each element of the domain
exactly one element of the range. If fis a function and x is an element
of its domain, then f(x) denotes the output of f corresponding to the
input x. The graph of fis the graph of the eguation y = f0.

2 Use function notation, evaluate functions for inputs in their domains,
and interpret statements that use function notation in terms of a
context.

3. Recognize that sequences are functions, sometimes defined
recursively, whose domain is a subset of the integers. For example, the
Fibonacci sequence is defined recursively by f(0) = D =1, fin+D) = f(n) +
ftn-1) forn = 1.

Interpret functions that arise in applications in terms of the context

4. For a function that models a relationship between two guantities,
interpret key features of graphs and tables in terms of the quantities,
and sketch graphs showing key features given a verbal description
of the relationship. Key features include: intercepts; intervals where the
function is increasing, decreasing, positive, or negative; relative maximums
and minimums; symmetries; end behavior; and periodicity.*

5. Relate the domain of a function to its graph and, where applicable, to
the guantitative relationship it describes. For example, if the function
h(n) gives the number of person-hours it takes to assemble n engines in a
factory, then the positive integers would be an appropriate domain for the
function.*

6. Calculate and interpret the average rate of change of a function
(presented symbolically or as a table) over a specified interval.
Estimate the rate of change from a graph.*

Analyze functions using different representations

7. Graph functions expressed symbolically and show key features of
the graph, by hand in simple cases and using technology for more
complicated cases.®

a. Graph linear and quadratic functions and show intercepts,
maxima, and minima.

b. Graph square root, cube root, and piecewise-defined functions,
including step functions and absolute value functions.

c. Graph polynomial functions, identifying zeros when suitable
factorizations are available, and showing end behavior.

d. ¢+) Graph rational functions, identifying zeros and asymptotes
when suitable factorizations are available, and showing end
behavior.

e. Graph exponential and logarithmic functions, showing intercepts
and end behavior, and trigonometric functions, showing period,
midline, and amplitude.

8. Write a function defined by an expression in different but equivalent
forms to reveal and explain different properties of the function.

a. Use the process of factoring and completing the square in a
quadratic function to show zeros, extreme values, and symmetry
of the graph, and interpret these in terms of a context.

b. Use the properties of exponents to interpret expressions for
exponential functions. For example, identify percent rate of change
in functions such as y = (1.02)% y = (0.87), y = (1LOD™, y = (1.2)¥®, and
classify them as representing exponential growth or decay.
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9. Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal
descriptions). For example, given a graph of one guadratic function and
an algebraic expression for another, say which has the larger maximum.

Building Functions A ';::-’_'F‘BF :
Build a function that models a relationship between two quantities

1. Write a function that describes a relationship between two quantities.*

a. Determine an explicit expression, a recursive process, or steps for
calculation from a context. i

b. Combine standard function types using arithmetic operations. For
example, build a function that models the temperature of a cooling
body by adding a constant function to a decaying exponential, and
relate these functions to the model.

c. (+) Compose functions. For example, if T(v) is the temperature in
the atmosphere as a function of height, and h(®) is the height of a
weather balloon as a function of time, then T(h(t)) is the temperature
at the location of the weather balloon as a function of time.

2. \Write arithmetic and geometric sequences both recursively and
with an explicit formula, use them to model situations, and translate
between the two forms.*

Build new functions from existing functions

3. ldentify the effect on the graph of replacing fO0) by f(x) + k, k 00,
flkx), and f(x + k) for specific values of k (both positive and negative);
find the value of k given the graphs. Experiment with cases and
illustrate an explanation of the effects on the araph using technology.
Include recognizing even and odd functions from their graphs and
algebraic expressions for them.

4. Find inverse functions.

a. Solve an equation of the form f(x) = ¢ for a simple function f
that has an inverse and write an expression for the inverse. For
example, f(x) =2 x% or f(x) = (x+1/(x-D for x = 1.

h. (+) Verify by composition that one function is the inverse of
another.

c. (+) Read values of an inverse function from a graph or a table,
given that the function has an inverse.

d. (+) Produce an invertible function from a non-invertible function
by restricting the domain.

5. (+) Understand the inverse relationship between exponents and
logarithms and use this relationship to solve problems involving
logarithms and exponents.

‘._i;ihea"r, Quadratic, and Exponential Models* F-LE
Construct and compare linear, quadratic, and exponential models

and solve problems

1. Distinguish between situations that can be modeled with linear
functions and with exponential functions.

a. Prove that linear functions grow by equal differences over equal
intervals, and that exponential functions grow by equal factors
over equal intervals.

b. Recognize situations in which one quantity changes at a constant
rate per unit interval relative to another.

c. Recognize situations in which a quantity grows or decays by a
constant percent rate per unit interval relative to another.
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2 Construct linear and exponential functions, including arithmetic and
geometric sequences, given a graph, a description of a relationship, or
two input-output pairs (include reading these from a table).

3. Observe using graphs and tables that a guantity increasing
exponentially eventually exceeds a quantity increasing linearly,
quadratically, or (more generally) as a polynomial function.

4. For exponential models, express as a logarithm the solution to
ab<t = o where a, ¢, and d are numbers and the base b is 2,10, or g;
evaluate the logarithm using technology.

Interpret expressions for functions in terms of the situation they

model :
5. Interpret the parameters in a linear or exponential function in terms of
a context.
- Trigonometric Functions : i st e TR

Extend the domain of trigonometric functions using the unit circle

1. Understand radian measure of an angle as the length of the arc on the
unit circle subtended by the angle.

2. Explain how the unit circle in the coordinate plane enables the
extension of trigonometric functions to all real numbers, interpreted as
radian measures of angles traversed counterclockwise around the unit
circle. =

3. (+) Use special triangles to determine geometrically the values of sine,
cosine, tangent for n/3, =/4 and /6, and use the unit circle to express
the values of sine, cosine, and tangent for z-x, n+x, and 2x-x in terms
of their values for x, where x is any real number.

4. (+) Use the unit circle to explain symmetry (odd and even) and
periodicity of trigonometric functions.

Model periodic phenomena with trigonometric functions

5. Choose trigonometric functions to model periodic phenomena with
specified amplitude, frequency, and midline.

6. (+) Understand that restricting a trigonometric function to a domain
on which it is always increasing or always decreasing allows its inverse
to be constructed.

7. (+) Use inverse functions to solve trigonometric equations that arise
in modeling contexts; evaluate the solutions using technology, and
interpret them in terms of the context.* 2

Prove and apply trigonometric identities

8. Prove the Pythagorean identity sin®(8) + cos?(8) =1and use it to find
sin(g@), cos(d), or tan(8) given sin(@), cos(B), or tan(d) and the quadrant
of the angle.

9. (+) Prove the addition and subtraction formulas for sine, cosine, and
tangent and use them to solve problems.
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Mathematics | High School—Modeling

Modeling links classroom mathematics and statistics to everyday life, work, and
decision-making. Modeling is the process of choosing and using appropriate
mathematics and statistics to analyze empirical situations, to understand them
better, and to improve decisions. Quantities and their relationships in physical,
economic, public policy, social, and everyday situations can be modeled using
mathematical and statistical methods, When making mathematical models,
technology is valuable for varying assumptions, exploring conseguences, and
comparing predictions with data.

A model can be very simple, such as writing total cost as a product of unit price
and number bought, or using a geometric shape to describe a physical object like
a coin. Even such simple models involve making choices. It is up to us whether
+o model a coin as a three-dimensional cylinder, or whether a two-dimensional
disk works well enough for our purposes. Other situations—modeling a delivery
route, a production schedule, or a comparison of loan amortizations—need more

" elaborate models that use other tools from the mathematical sciences. Real-world
situations are not organized and labeled for analysis; formulating tractable models,
representing such models, and analyzing them is appropriately a creative process.
Like every such process, this depends on acquired expertise as well as creativity.

Some examples of such situations might include:

. Estimating how much water and food is needed for emergency
relief in a devastated city of 3 million pecple, and how it might be
distributed.

. Planning a table tennis tournament for 7 players at a club with 4
tables, where each player plays against each other player.

. Designing the layout of the stalls in a school fair so as to raise as
much money as possible.

. Analyzing stopping distance for a car.

. Modeling savings account balance, bacterial coleny growth, or
investment growth.

. Engaging in critical path analysis, e.g., applied to turnaround of an
aircraft at an airport.

. Analyzing risk in situations such as extreme sports, pandemics,
and terrorism.

. Relating population statistics to individual predictions.

In situations like these, the models devised depend on a number of factors: How
precise an answer do we want or need? What aspects of the situation do we most
need to understand, control, or optimize? What resources of time and tools do we
have? The range of models that we can create and analyze is also constrained by
the limitations of our mathematical, statistical, and technical skills, and our ability
to recognize significant variables and relationships among them. Diagrams of
various kinds, spreadsheets and other technology, and algebra are powerful tools
for understanding and solving problems drawn from different types of real-world
situations.

One of the insights provided by mathematical modeling is that essentially the same
mathematical or statistical structure can sometimes model seemingly different

situations. Models can also shed light on

the mathematical structures themselves, e e Fa R b iy >
for example, as when a model of bacterial ‘ ,"fvaikdaie e
growth makes more vivid the explosive ) ¢ e f
growth of the exponential function.

o5
1
i

The basic modeling cycle is summarized in the diagram. It Tt 7 \
involves (1) identifying variables in the situation and selecting k Compute |—+| Interpret
those that represent essential features, (2) formulating l\ _/
a model by creating and selecting geometric, graphical, ) i i G
tabular, algebraic, or statistical representations that describe

relationships between the variables, (3) analyzing and performing operations

on these relationships to draw conclusions, (4) interpreting the results of the

mathematics in terms of the original situation, (5) validating the conclusions by

comparing them with the situation, and then either improving the model or, if it
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is acceptable, (6) reporting on the conclusions and the reasoning behind them.
Choices, assumptions, and approximations are present throughout this cycle.

In descriptive modeling, a model simply describes the phenomena or summarizes
them in a compact form. Graphs of observations are a familiar descriptive model—
for example, graphs of global temperature and atmospheric CO, over time.

Analytic modeling seeks to explain data on the basis of deeper theoretical ideas,
albeit with parameters that are empirically based; for example, exponehntial growth
of bacterial colonies (until cut-off mechanisms such as pollution or starvation
intervene) follows from a constant reproduction rate. Functions are an important
tool for analyzing such problems.

Graphing utilities, spreadsheets, computer algebra systems, and dynamic geometry
software are powerful tools that can be used to model purely mathematical
phenomena (e.q., the behavior of polynomials) as well as physical phenomena.

Modeling Standards Modeling is best interpreted not as a collection of isolated
topics but rather in relation to other standards. Making mathematical models is

a Standard for Mathematical Practice, and specific modeling standards appear
throughout the high school standards indicated by a star symbol ().
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Mathematics | High School—Geometry

An understanding of the attributes and relationships of geometric objects can be
applied in diverse contexts—interpreting a schematic drawing, estimating the amount
of wood needed to frame a sloping roof, rendering computer graphics, or designing a
sewing pattern for the most efficient use of material.

Although there are many types of geometry, school mathematics is devoted primarily
to plane Euclidean geometry, studied both synthetically (without coordinates) and
analytically (with coordinates). Euclidean geometry is characterized most importantly
by the Parallel Postulate, that through a point not on a given line there is exactly one
parallel line. (Spherical geometry, in contrast, has no parallel lines.)

During high school, students begin to formalize their geometry experiences from
elementary and middle school, using more precise definitions and developing careful
proofs. Later in college some students develop Euclidean and other geometries carefully
from a small set of axioms.

The concepts of congruence, similarity, and symmetry can be understood from

the perspective of geometric transformation. Fundamental are the rigid motions:
translations, rotations, reflections, and combinations of these, all of which are here
assumed to preserve distance and angles (and therefore shapes generally). Reflections
and rotations each explain a particular type of symmetry, and the symmetries of an
object offer insight into its attributes—as when the reflective symmetry of an isosceles
triangle assures that its base angles are congruent.

In the approach taken here, two geometric figures are defined to be congruent if there
is a sequence of rigid motions that carries one onto the other. This is the principle

of superposition. For triangles, congruence means thie equality of all corresponding
pairs of sides and all corresponding pairs of angles. During the middle grades, through
experiences drawing triangles from given conditions, students notice ways to specify
enough measures in a triangle to ensure that all triangles drawn with those measures are
congruent. Once these triangle congruence criteria (ASA, SAS, and SSS) are established
using rigid motions, they can be used to prove theorems about triangles, quadrilaterals,
and other geometric figures.

Similarity transformations (rigid motions followed by dilations) define similarity

in the same way that rigid motions define congruence, thereby formalizing the
similarity ideas of "same shape” and "scale factor" developed in the middle grades.
These transformations lead to the criterion for triangle similarity that two pairs of
corresponding angles are congruent.

The definitions of sine, cosine, and tangent for acute angles are founded on right
triangles and similarity, and, with the Pythagorean Theorem, are fundamental in many
real-world and theoretical situations. The Pythagorean Theorem is generalized to non-
right triangles by the Law of Cosines. Together, the Laws of Sines and Cosines embody
the triangle congruence criteria for the cases where three pieces of information suffice
to completely solve a triangle. Furthermore, these laws vield two possible solutions in
the ambiguous case, illustrating that Side-Side-Angle is not a congruence criterion.

Analytic geometry connects algebra and geometry, resulting in powerful methods

of analysis and problem solving. Just as the number line associates numbers with
locations in one dimension, a pair of perpendicular axes associates pairs of numbers
with locations in two dimensions. This correspondence between numerical coordinates
and geometric points allows methods from algebra to be applied to geometry and vice
versa. The solution set of an equation becomes a geometric curve, making visualization
a tool for doing and understanding algebra. Geometric shapes can be described by
equations, making algebraic manipulation into a tool for geometric understanding,
modeling, and proof. Geometric transformations of the graphs of equations correspond
to algebraic changes in their equations.

Dynamic geometry environments provide students with experimental and modeling
tools that allow them to investigate geometric phenomena in much the same way as
computer algebra systems allow them to experiment with algebraic phenomena.

Connections to Equations. The correspondence between numerical coordinates
and geometric points allows methods from algebra to be applied to geometry and vice
versa. The solution set of an equation becomes a geometric curve, making visualization
a tool for doing and understanding algebra. Geometric shapes can be described by
equations, making algebraic manipulation into a tool for geometric understanding,
modeling, and proof.
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Geometry Overview
Congruence
« Experiment with transformations in the plane

. Understand congruence in terms of rigid
motions

. Prove geometric theorems

- Make geometric constructions

Similarity, Right Triangles, and Trigonometry

. Understand similarity in terms of similarity
transformations

« Prove theorems involving similarity

« Define trigonometric ratios and solve problems
involving right triangles

= Apply trigonometry to general triangles

Circles
. Understand and apply theorems about circles

- Find arc lengths and areas of sectors of circles

Expressing Geometric Properties with Equations

. Translate between the geometric description
and the equation for a conic section

. Use coordinates to prove simple geometric
theorems algebraically

Geometric Measurement and Dimension

- Explain volume formulas and use them to solve
problems

- Visualize relationships between two-
dimensional and three-dimensional objects

Modeling with Geometry

- Apply geometric concepts in modeling
situations

_ COMMON CORE STATE STANDARDS for MATHEMATICS

Mathematical Practices

1. Make sense of problems and persevere in
solving them.

2. Reason abstractly and gquantitatively.

3. Construct viable arguments and critigue
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated

reasoning.
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Congruence

Experiment with transformations in the plane

1

Know precise definitions of angle, circle, perpendicular line, parallel
line, and line segment, based on the undefined notions of point, ling,
distance zlong a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies
and geometry software; describe transformations as functions that
take points in the plane as inputs and give other points as outputs.
Compare transformations that preserve distance and angle to those
that do not (e.g., translation versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon,
describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms
of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation,
draw the transformed figure using, e.g., graph paper, tracing paper, or
geometry software. Specify a sequence of transformations that will
carry a given figure onto another.

Understand congruence in terms of rigid motions

6.

Use geometric descriptions of rigid motions to transform figures and
to predict the effect of a given rigid motion on a given figure; given
two figures, use the definition of congruence in terms of rigid motions
to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show
that two triangles are congruent if and only if corresponding pairs of
sides and corresponding pairs of angles are congruent.

Explain how the criteria for triangle cdngruence (ASA, SAS; and SSS)
follow from the definition of congruence in terms of rigid motions.

Prove geometric theorems

S.

10.

Prove theorems about lines and angles. Theorems include: vertical
angles are congruent; when a transversal crosses parallel lines, alternate
interior angles are congruent and corresponding angles are congruent;
points on a perpendicular bisector of a line segment are exactly those
equidistant from the segment’s endpoints.

Prove theorems about triangles. Theorems include: measures of interior
angles of a triangle sum to 180° base angles of isosceles triangles are
congruent; the segment joining midpoints of two sides of a triangle is
parallel to the third side and half the length; the medians of a triangle
meet at a point.

Prove theorems about parallelograms. Theorems include: opposite
sides are congruent, opposite angles are congruent, the diagonals
of a parallelogram bisect each other, and conversely, rectangles are
parallelograms with congruent diagonals.

Make geometric constructions

12.

13.

Make formal geometric constructions with a variety of tools and
methods (compass and straightedge, string, reflective devices,

paper folding, dynamic geometric software, etc.). Copying a segment;
copying an angle; bisecting a segment; bisecting an angle; constructing
perpendicular lines, including the perpendicular bisector of a line segment;
and constructing a line parallel to a given line through a point not on the
line.

Construct an equilateral triangle, a square, and a regular hexagon
inscribed in a circle.

AHLIWOID — TOOHDIS HOIH
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Similarity, Right Triangles, and Trigondmetry e ; G-SRT
Understand similarity in terms of similarity transformations

1. Verify experimentally the properties of dilations given by a center and
a scale factor:

a. A dilation takes a line not passing through the center of the
dilation to a parallel line, and leaves a line passing through the
center unchanged.

b. The dilation of a line segment is longer or shorter in the ratio
given by the scale factor.

2. Given two figures, use the definition of similarity in terms of similarity
transformations to decide if they are similar; explain using similarity
transformations the meaning of similarity for triangles as the equality
of all corresponding pairs of angles and the proportionality of all
corresponding pairs of sides.

3. Use the properties of similarity transformations to establish the AA
criterion for two triangles to be similar.

Prove theorems involving similarity

4. Prove theorems about triangles. Theorems include: a line parallel to one
side of a triangle divides the other fwo proportionally, and conversely, the
Pythagorean Theorem proved using triangle similarity.

5. Use congruence and similarity criteria for triangles to solve problems
and to prove relationships in geometric figures.

Define trigonometric ratios and solve problems involving right
triangles

6. Understand that by similarity, side ratios in right triangles are
properties of the angles in the triangle, leading to definitions of
trigonometric ratios for acute angles.

7. Explain and use the relationship between the sine and cosine of
complementary angles.

3. Use trigonometric ratios and the pythagorean Theorem to solve right
triangles in applied problems.*

Apply trigonometry to dgeneral triangles

9, (+) Derive the formula A = 1/2 ab sin(C) for the area of a triangle by
drawing an auxiliary line from a vertex perpendicular to the opposite
side.

10. (+) Prove the Laws of Sines and Cosines and use them to solve
problems.

11. (+) Understand and apply the Law of.Sines and the Law of Cosines
to find unknown measurements in right and non-right triangles (e.g.,
surveying problems, resultant forces).

 Circles - ri S aoaa : G-C
Understand and apply theorems about circles
1. Prove that all circles are similar.

2. Identify and describe relationships among inscribed angles, radii,
and chords. Include the relationship between central, inscribed, and
circumscribed angles; inscribed angles on a diameter are right angles;
the radius of a circle is perpendicular to the tangent where the radius
intersects the circle.

2. Construct the inscribed and circumscribed circles of a triangle, and
prove properties of angles for a quadrilateral inscribed in a circle.

4, (+) Construct a tangent line from a point outside a given circle to the
circle.
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COMMON CORE STATE STANDARDS for MATHEMATI

Find arc lengths and areas of sectors of circles

5. Derive using similarity the fact that the length of the arc intercepted
by an angle is proportional to the radius, and define the radian
measure of the angle as the constant of proportionality; derive the
formula for the area of a sector.

 Expressing Geometric Properties with Equations : . G-GPE

Translate between the geometric description and the equation for a
conic section

1. Derive the equation of a circle of given center and radius using the
Pythagorean Thecrem; 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.

(+) 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.

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, V3) lies
on the circle centered at the origin and containing the point (0, 2).

5. 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).

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

7. Use coordinates to compute perimeters of polygons and areas of
triangles and rectangles, e.g., using the distance formula.*
. Geometric Measurement and Dimension & - G-GMD
Explain volume formulas and use them to solve problems

1. Give an informal argument for the formulas for the circumference of
a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use
dissection arguments, Cavalieri’s principle, and informal limit arguments.

2. (+) Give an informal argument using Cavalieri’s principle for the
formulas for the volume of a sphere and other solid figures.

3. Use volume formulas for cylinders, pyramids, cones, and spheres to
solve problems.*

Visualize relationships between two-dimensional and three-
dimensional objects

4. |dentify the shapes of two-dimensional cross-sections of three-
dimensional objects, and identify three-dimensional objects generated
by rotations of two-dimensional objects.

i Modéli'ng with Geometry : ; ; G-MG

Apply geometric concepts in modeling situations

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

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

3. 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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Mathematics | High School—Statistics
anhd Probability*

Decisions or predictions are often based on data—numbers in context. These
decisions or predictions would be easy if the data always sent a clear message, but
the message is often obscured by variability. Statistics provides tools for describing
variability in data and for making informed decisions that take it into account.

Data are gathered, displayed, surnmarized, examined, and interpreted to discover
patterns and deviations from patterns. Quantitative data can be described in terms
of key characteristics: measures of shape, center, and spread. The shape of a data
distribution might be described as symmetric, skewed, flat, or bell shaped, and it
might be summarized by a statistic measuring center (such as mean or median)
and a statistic measuring spread (such as standard deviation or interquartile range).
Different distributions can be compared numerically using these statistics or
compared visually using plots. Knowledge of center and spread are not enough to
describe a distribution. Which statistics to compare, which plots to use, and what
the results of a comparison might mean, depend on the guestion to be investigated
and the real-life actions to be taken. )

Randomization has two important uses in drawing statistical conclusions. First,
collecting data from a random sample of 2 populatiocn makes it possible to draw
valid conclusiens about the whole population, taking variability into account.
Second, randomly assigning individuals to different treatments allows a fair
comparison of the effectiveness of those treatments. A statistically significant
outcome is one that is unlikely to be due to chance alone, and this can be evaluated
only under the condition of randomness. The conditions under which data are
collected are important in drawing conclusions from the data; in critically reviewing
uses of statistics in public media and other reports, it is important to consider the
study design, how the data were gathered, and the analyses employed as well as
the data summaries and the conclusions drawn.

Random processes can be described mathematically by using a probability model:
a list or description of the possible outcomes (the sample space), each of which is
assigned a probability. In situations such as flipping a coin, rolling a number cube,
or drawing a card, it might be reasonable to assume various outcomes are equally
likely. In a probability model, sample points represent outcomes and combine to
make up events; probabilities of events can be computed by applying the Addition
and Multiplication Rules. Interpreting these probabilities relies on an understanding
of independence and conditional probability, which can be approached through the
analysis of two-way tables.

Technelogy plays an important role in statistics and probability by making it
possible to generate plots, regression functions, and correlation coefficients, and to
simulate many possible outcomes in a short amount of time.

Connections to Functions and Modeling. Functions may be used to describe
data; if the data suggest a linear relationship, the relationship can be modeled
with a regression line, and its strength and direction can be expressed through a
correlation coefficient.
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Interpreting Categorical and Quantitative Data

. Summatrize, represent, and interpret data on a
single count or measurement variable

. Summarize, represent, and interpret data on
two categorical and quantitative variables

« Interpret linear models

Making Inferences and Justifying Conclusions

. Understand and evaluate random processes
underlying statistical experiments

. Make inferences and justify conclusions from
sample surveys, experiments and observational
studies

Conditional Probability and the Rules of Prob-
ability

« Understand independence and conditional
probability and use them to interpret data

. Use the rules of probability to compute
probabilities of compound events in a uniform
probability model

Using Probability to Make Decisions

. Calculate expected values and use them to
solve problems

. Use probability to evaluate outcomes of
decisions

COMMON CORE STATE STANDARDS for MATHEMATICS

Staitics and Probability Overviw

Mathematical Practices

1.

W

® N o o »

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.
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- COMMON CORE STATE STANDARDS for MATHEMATICS

Interpreting Categorical and Quantitative Data. ' S-1D

Summarize, represent, and interpret data on a single count or
measurement variable

1. Represent data with plots on the real number line (dot plots,
histograms, and box plots).

2. Use statistics appropriate to the shape of the data distribution to
compare center (median, mean) and spread (interquartile range,
standard deviation) of two or more different data sets.

3. Interpret differences in shape, center, and spread in the context of
the data sets, accounting for possible effects of extreme data points
(outliers).

4. Use the mean and standard deviation of a data set to fit it to a normal
distribution and to estimate population percentages. Recognize that
there are data sets for which such a procedure is not appropriate.

Use calculators, spreadsheets, and tables to estimate areas under the
normal curve.

Summarize, represent, and interpret data on two categorical and
quantitative variables

5. Summarize categorical data for two categories in two-way frequency
tables. Interpret relative frequencies in the context of the data
(including joint, marginal, and conditional relative frequencies).
Recognize possible associations and trends in the data.

6. Represent data on two quantitative variables on a scatter plot, and
describe how the variables are related.

a. Fit a function to the data; use functions fitted to data to solve
problems in the context of the data. Use given functions or choose
a function suggested by the context. Emphasize linear, quadratic, and
exponential models.

b. Informally assess the fit of a function by plotting and analyzing
residuals.

c. Fit alinear function for a scatter plot that suggests a linear
association.

Interpret linear models

7. Interpret the slope (rate of change) and the intercept (constant term)
of a linear model in the context of the data.

8. Compute (using technology) and interpret the correlation coefficient
of a linear fit.

9. Distinguish between correlation and causation.
Making | Inferences and Justlfymg Conclusmns T Lo S- I'C":__

Understand and evaluate random processes undetrlying statistical
experiments

1. Understand statistics as a process for making inferences about
population parameters based on a random sample from that
population.

2. Decide if a specified model is consistent with results from a given
data-generating process, e.d., using simulation. For example, a model
says a spinning coin falls heads up with probability 0.5. Would a result of 5
tails in a row cause you to question the model?

Make inferences and justify conclusions from sample surveys,
experiments, and observational studies
3. Recognize the purposes of and differences among sample surveys,

experiments, and observational studies; explain how randomization
relates to each.

SOILSILVYLS — TOOHIS HOIH
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4, Use data from a sample survey to estimate a population mean or
proportion; develop a margin of error through the use of simulation
models for random sampling.

5. Use data from a randomized experiment to compare two treatments;
use simulations to decide if differences between parameters are
significant.
6. Evaluate reports based on data.
:1_:Conditic;n-al Probabhility and the Rules of Probability - §-CP"

Understand independence and conditional probability and use them
to interpret data

1.

Describe events as subsets of a sample space (the set of outcomes)
using characteristics (or categories) of the outcomes, or as unions,
intersections, or complements of other events (“or” “and,” "not™).

Understand that two events A and B are independent if the probability
of A and B occurring together is the product of their probabilities, and
use this characterization to determine if they are independent.

Understand the conditional probability of A given B as P(A and
B)/P(B), and interpret independence of A and B as saying that the
conditional probability of A given Bis the same as the probability
of A, and the conditional probability of B given A is the same as the
probability of B.

Construct and interpret two-way frequency tables of data when two
categories are associated with each object being classified. Use the
two-way table as a sample space to decide if events are independent
and to approximate conditional probabilities. For example, collect

data from a random sample of students in your school on their favorite
subject among math, science, and English. Estimate the probability that a
randomly selected student from your school will favor science given that
the student is in tenth grade. Do the same for other subjects and compare
the results.

Recognize and explain the concepts of conditional probability and
independence in everyday language and everyday situations. For
example, compare the chance of having lung cancer if you are a smoker
with the chance of being a smoker if you have lung cancer.

Use the rules of probability to compute probabilities of compound
events in a uniform probability model

6. Eind the conditional probability of A given B as the fraction of B's
outcomes that also belong to A, and interpret the answer in terms of
the model.

7. Apply the Addition Rule, P(A or B) = P(A) + P(B) - P(A and B), and
interpret the answer in terms of the model.

8. (+) Apply the general Multiplication Rule in a uniform probability
model, P(A and B) = P(A)P(BIA) = P(BYP(A|B), and interpret the answer
in terms of the model.

9. (+) Use permutations and combinations to compute probabilities of ’
compound events and solve problems.

Using Probability to Make Decisions : S-MD

Calculate expected values and use them to solve problems

1

(+) Define a random variable for a quantity of interest by assigning
a numerical value to each event in a sample space; graph the
corresponding probability distribution using the same graphical
displays as for data distributions.

(+) Calculate the expected value of a random variable; interpret it as
the mean of the probability distribution.
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COMMON CORE STATE STANDARDS for MATHEMATICS

3. (+) Develop a probability distribution for a random variable defined
for a sample space in which theoretical probabilities can be calculated;
find the expected value. For example, find the theoretical probability
distribution for the number of correct answers obtained by guessing on
all five questions of a multiple-choice test where each question has four
choices, and find the expected grade under various grading schemes.

4, (+) Develop a probability distribution for a random variable defined
for a sample space in which probabilities are assigned empirically; find
the expected value. For example, find a current data distribution on the
number of TV sets per household in the United States, and calculate the
expected number of sets per household. How many TV sets would you
expect to find in 100 randomly selected households?

Use probability to evaluate outcomes of decisions

5. (+) Weigh the possible outcomes of a decision by assigning
probabilities to payoff values and finding expected values.

a. Find the expected pavoff for a game of chance. For example, find
the expected winnings from a state lottery ticket or a game at a fast-
food restaurant.

b. Evaluate and compare strategies on the basis of expected values.
For example, compare a high-deductible versus a low-deductible
automobile insurance policy using various, but reasonable, chances of
having a minor or @ major accident. :

6. (+) Use probabilities to make fair decisions (e.g., drawing by lots, using
a random number generator).

7. (+) Analyze decisions and strategies using probability concepts (e.g.,
product testing, medical testing, pulling a hockey goalie at the end of
a game).
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Note on courses and transitions

The high school portion of the Standards for Mathematical Content specifies the
mathematics all students should study for college and career readiness. These
standards do not mandate the sequence of high school courses. However, the
organization of high school courses is a critical component to implementation

of the standards. To that end, sample high school pathways for mathematics - in
both a traditional course sequence (Algebra |, Geometry, and Algebra 1) as well

as an integrated course sequence (Mathematics 1, Mathematics 2, Mathematics 3)
— will be made available shortly after the release of the final Common Core State
Standards. It is expected that additional model pathways based on these standards
will become available as well.

The standards themselves do not dictate curriculum, pedagogy, or delivery of
content. In particular, states may handle the transition to high school in different
ways. For example, many students in the U.S. today take Algebra | in the 8th
grade, and in some states this is a requirement. The K-7 standards contain the
prerequisites to prepare students for Algebra | by 8th grade, and the standards are
designed to permit states to continue existing policies concerning Algebra | in 8th
grade.

A second major transition is the transition from high schoal to post-secondary
education for college and careers. The evidence concerning college and career
readiness shows clearly that the knowledge, skills, and practices important for
readiness include a great deal of mathematics prior to the boundary defined by
(+) symbols in these standards. Indeed, some of the highest priority content for
college and career readiness comes from Grades 6-8. This body of material includes
powerfully useful proficiencies such as applying ratio reasoning in real-world and
mathematical problems, computing fluently with positive and negative fractions
and decimals, and solving real-world and mathematical problems involving

angle measure, area, surface area, and volume. Because important standards for
college and career readiness are distributed across grades and courses, systems
for evaluating college and career readiness should reach as far back in the
standards as Grades 6-8. It is important to note as well that cut scores or other
information generated by assessment systems for college and career readiness
should be developed in collaboration with representatives from higher education
and workforce development programs, and should be validated by subsequent
performance of students in college and the workforce.
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Glossary

Addition and subtraction within 5, 10, 20, 100, or 1000. Addition or subtraction
of two whale numbers with whole number answers, and with sum or minuend

in the range 0-5, 0-10, 0-20, or 0-100, respectively. Example: 8 + 2 =10 is an
addition within 10, 14 - 5 = 9 is a subtraction within 20, and 55-18 =37 is a
subtraction within 100.

Additive inverses. Two numbers whose sum is O are additive inverses of one
another. Example: 3/4 and - 3/4 are additive inverses of one another because
3/4+ (- 3/4) = (- 3/4) + 3/4 = 0.

Associative property of addition, See Table 3 in this Glossary.
Associative property of multiplication. See Table 3 in this Glossary.

Bivariate data. Pairs of linked numerical observations. Example: a list of heights
and weights for each player on a football team.

Box plot. A method of visually displaying a distribution of data values by using
the median, quartiles, and extremes of the data set. A box shows the middle
50% of the datal

Commutative property. See Table 3 in this Glossary.
Complex fraction. A fraction A/B where A and/or B are fractions (B nonzero).

Computation algorithm. A set of predefined steps applicable to a class of
problems that gives the correct result in every case when the steps are carried
out correctly. See also: computation strategy.

Computation strategy. Purposeful manipulations that may be chosen for
specific problems, may not have a fixed order, and may be aimed at converting
one problem into another. See also: computation algorithm.

Congruent. Two plane or solid figures are congruent if one can be obtained from
the other by rigid motion (a sequence of rotations, reflections, and translations).

Counting on. A strategy for finding the number of objects in a group without
having to count every member of the group. For example, if a stack of books
is known to have 8 books and 3 more books are added to the top, it is not
necessary to count the stack all over again. One can find the total by counting
on—pointing to the top book and saying “eight,” following this with “nine, ten,
eleven, There are eleven books now.”

Dot plot. See: line plot.

Dilation. A transformation that moves each point along the ray through the
point emanating from a fixed center, and multiplies distances from the center by
a common scale factor.

Expanded form. A multi-digit number is expressed in expanded form when it is
written as a sum of single-digit multiples of powers of ten. For example, 643 =
600 + 40 + 3.

Expected value. For a random variable, the weighted average of its possible
values, with weights given by their respective probabilities.

First quartile. For a data set with median M, the first quartile is the median of
the data values less than M. Example: For the data set {1, 3, 6, 7,10, 12, 14, 15, 22,
120}, the first quartile is 6.2 See also: median, third quartile, interquartile range.

Fraction. A number expressible in the form @/b where a is a whole number and
b is a positive whole number. (The word fraction in these standards always refers
to a non-negative number.) See also: rational number.

Identity property of 0. See Table 3 in this Glossary.

Independently combined probability models. Two probability models are
said to be combined independently if the probability of each ordered pair in
the combined model equals the product of the original probabilities of the two
individual outcomes in the ordered pair.

Adapted from Wisconsin Department of Public Instruction, http://dpiwi.gov,
standards/mathglos.html, accessed March 2, 2010.

2Many different methods for computing qguartiles are in use. The method defined
here is sometimes called the Moore and McCabe method. See Langford, E.,
“Quartiles in Elementary Statistics,” Journal of Statistics Education Volume 14,
Number 3 (2006).
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Integer. A number expressible in the form a or -a for some whole number a.

. Interquartile Range. A measure of variation in a set of numerical data, the
interquartile range is the distance between the first and third guartiles of
the data set. Example: For the data set {1, 3, 6, 7,10, 12, 14, 15, 22, 1203}, the
interquartile range is 15 - 6 = 9. See also: first quartile, third quartile.

Line plot. A method of visually displaying a distribution of data values where
each data value is shown as a dot or mark above a number line. Also known as a
dot plot.®

Mean. A measure of center in a set of numerical data, computed by adding the
values in a list and then dividing by the number of values in the list.* Example:
For the data set {1, 3, 6, 7,10, 12, 14, 15, 22, 120}, the mean is 21.

Mean absolute deviation. A measure of variation in a set of numerical data,
computed by adding the distances between each data value and the mean, then
dividing by the number of data values. Example: For the data set {2, 3, 6, 7,10,
12,14, 15, 22, 120}, the mean absolute deviation is 20.

Median. A measure of center in a set of numerical data. The median of a list of
values is the value appearing at the center of a sorted version of the list—or the
mean of the two central values, if the list contains an even number of values.
Example: For the data set {2, 3, 6, 7,10, 12,14, 15, 22, 90}, the median is 1.

Midline. In the graph of a trigonometric function, the horizontal line halfway
between its maximum and minimum values.

Multiplication and division within 100. Multiplication or division of two whole
numbers with whole number answers, and with product or dividend in the range
0-100. Example: 72 + 8 = 9.

Multiplicative inverses, Two numbers whose product is 1are multiplicative
inverses of one another. Example: 3/4 and 4/3 are multiplicative inverses of one
another because 3/4 x 4/3 =4/3x3/4 =1.

Number line diagram. A diagram of the number line used to represent numbers
and support reasoning about them. In a number line diagram for measurement
quantities, the interval from O to 1 on the diagram represents the unit of measure
for the quantity.

Percent rate of change. A rate of change expressed as a percent. Example: if a
population grows from 50 to 55 in a year, it grows by 5/50 = 10% per year.

Probability distribution. The set of possible values of a random variable with a
probability assigned to each.

Properties of operations. See Table 3 in this Glossary.
Properties of equality. See Table 4 in this Glossary.

Properties of inequality. See Table 5 in this Glossary.
Properties of operations. See Table 3 in this Glossary.

Probability. A number between 0 and 1used to quantify likelihood for processes
that have uncertain outcomes (such as tossing a coin, selecting a person at
random from a group of people, tossing a ball at a target, or testing for a
medical condition).

Probability model. A probability model is used to assign probabilities to
outcomes of a chance process by examining the nature of the process. The set
of all outcomes is called the sample space, and their probabilities sum to 1. See
also: uniform probability model.

Random variable. An assignment of a numerical value to each outcomeina
sample space.

Rational expression. A quotient of two pelynomials with a non-zero
denominator.

Rational number. A number expressible in the form 8/p or - a/p for some
fraction @/p. The rational numbers include the integers.

Rectilinear figure. A polygon all angles of which are right angles.

Rigid motion. A transformation of points in space consisting of a sequence of

3adapted from Wisconsin Department of Public Instruction, op. cit.
4To be mare precise, this defines the arithmetic mean.
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one or more translations, reflections, and/or rotations. Rigid motions are here
assumed to preserve distances and angle measures.

Repeating decimal. The decimal form of a rational number. See also: terminating
decimal.

Sample space. In a probability model for a random process, a list of the
individual outcomes that are to be considered.

Scatter plot. A graph in the coordinate plane representing a set of bivariate
data. For example, the heights and weights of a group of people could be
displayed on a scatter plot®

Similarity transformation. A rigid motion followed by a dilation.

Tape diagram. A drawing that looks like a segment of tape, used to illustrate
number relationships. Also known as a strip diagram, bar model, fraction strip, or
length model.

Terminating decimal. A decimal is czlled terminating if its repeating digit is O.

Third quartile. For a data set with median M, the third quartile is the median of
the data values greater than M. Example: For the data set {2, 3, 6, 7,10, 12, 14,
15, 22, 1203, the third quartile is 15. See also: median, first quartile, interquartile
range.

Transitivity principle for indirect measurement. If the length of object A is
greater than the length of object B, and the length of cbject B is greater than
the length of object C, then the lenath of object A is greater than the length of
object C. This principle applies to measurement of other quantities as well.

Uniform probability model. A probability model which assigns equal
probability to all outcomes. See also: probability model.

Vector. A quantity with magnitude and direction in the plane or in space,
defined by an ordered pair or triple of real numbers.

Visual fraction model. A tape diagram, number line diagram, or area model.

Whole nhumbers. The numbers 0,1, 2, 3, ....

sAdapted from Wisconsin Department of Public Instruction, op. cit.
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TasLe 1. Common addition and subtraction situations.®

Take from

Put Together/
Take Apart?

Compare®

These take apart situations can be used to show all the de
have the total on the left of the equal sign, help children un

‘Result Unknown

Two bunnies sat on the grass.

Three more bunnies hopped
there. How many bunnies are
on the grass now?

2+3=7

Change Unknown

Two bunnies were sitting

on the grass. Some more
bunnies hopped there. Then
there were five bunnies. How
many bunnies hopped over
to the first two?

2+7=5

. Start Unknown
Some bunnies were sitting
on the grass. Three more
bunnies hopped there. Then
there were five bunnies, How
many bunnies were on the
grass before?

?+3=5

Five apples were on the

table. | ate two apples. How
many apples are on the table
now?

5-2=7

Five apples were on the
table. | ate some apples.
Then there were three
apples. How many apples did
| eat?

5-7=3

Some apples were on the
table. | ate two apples. Then
there were three apples. How
many apples were on the
table before?

?-2=3

Unknown

Three red apples and two
green apples are on the
table. How many apples are
on the table?

3+2=7

Five apples are on the table.
Three are red and the rest
are green. How many apples
are green?

SH e heh B =

Both Addends Uh}gnbwn‘ :

Grandma has five flowers.
How many can she put in her
red vase and how many in
her blue vase?

E=0+5,5=5+0
5=1+4,5=4+1
5=2+3,5=3+2

* Difference Unknown = -

(“How many more?” version):

Lucy has two apples. Julie
has five apples. How many
more apples does Julie have
than Lucy?

(“How many fewer?” version):

Lucy has two apples. Julie
has five apples. How many
fewer apples does Lucy have
than Julie?

2+7?=55-2=7

(Version with “more”):

Julie has three more apples
than Lucy. Lucy has two
apples. How many apples
does Julie have?

(Version with “fewer”):

Lucy has 3 fewer apples than
Julie. Lucy has two apples.
How many apples does Julie
have?

2+3=7 3+2=7

= Smaller Unknown

(Version with “more”):

Julie has three more apples
than Lucy. Julie has five
apples. How many apples
does Lucy have?

(Version with “fewer”):

Lucy has 3 fewer apples than
Julie. Julie has five apples.
How many apples does Lucy
have?

5-3=7,?2+3=5

but always does mean is the same number as.

2Either addend can be unknown, so there are three variations of these

compositions of a given number. The associated equations, which

derstand that the = sign does not always mean makes or results in

problem situations. Both Addends Unknown is a pro-

ductive extension of this basic situation, especially for small numbers less than or equal to 10.
3For the Bigger Unknown or Smaller Unknown situations, one version directs the correct operation (the version using more
for the bigger unknown and using less for the smaller unknown). The other versions are more difficult.

sAdapted from Box 2-4 of Mathematics Learning in Early Childhood, National Research Council (2009, pp. 22, 33).
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TasLe 2. Common multiplication and division situations.”

Unknown Product

Group Size Unknown
(“How many in each group?*
: Division)

MATHEMATICS

Number of Groups Unknown
(“How many groups?” Division)

3x6=2

There are 3 bags with 6 plums
in each bag. How many plums
are there in all?

Equal Measurement example. You
Groups need 3 lengths of string, each
6 inches long. How much string
will you need altogether?

3x2=18,and18+3=7

If 18 plums are shared equally
into 3 bags, then how many
plums will be in each bag?

Measurement example. You
have 18 inches of string, which
you will cut into 3 equal pieces.
How long will each piece of
string be?

2x6=18,and18=6=2

If 18 plums are to be packed 6
to a bag, then how many bags
are needed?

Measurement example. You
have 18 inches of string, which
yvou will cut into pieces that are
6 inches long. How many pieces
of string will you have?

There are 3 rows of apples
with 6 apples in each row. How

A many apples are there?
rrays,

Area® Area example. What is the area

of a 3 cm by 6 cm rectangle?

If 18 apples are arranged into 3
equal rows, how many apples
will be in each row?

Area example. A rectangle has
area 18 square centimeters, If
one side is 3 cm long, how long
is a side next to it?

If 18 apples are arranged into
equal rows of 6 apples, how
many rows will there be?

Area example, A rectangle has
area 18 square centimeters. If
one side is 6 cm long, how long
is a side next to it?

A blue hat costs $6. A red hat
costs 3 times as much as the

blue hat. How much does the
red hat cost?

Measurement example. A
rubber band is 6 cm long. How
long will the rubber band be
when it is stretched to be 3
times as long?

Compare

A red hat costs $18 and that is
3 times as much as a blue hat
costs. How much does a blue

hat cost?

Measurement example. A
rubber band is stretched to be
18 cm long and that is 3 times
as long as it was at first. How
long was the rubber band at
first?

A red hat costs $18 and a blue
hat costs $6. How many times
as much does the red hat cost
as the blue hat?

Measurement example. A
rubber band was 6 cm long at
first. Now it is stretched to be
18 cm long. How many times as
long is the rubber band now as
it was at first?

axb=7?

ax?=p,andp+a="?

Pxb=p andp+b=7?

4The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and
columns: The apples in the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are

veluable. .

SArea involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems
include these especially important measurement situations.

"The first examples in each cell are examples of discrete things. These are easier for students and should be given

before the measurement examples.
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TasLe 3. The properties of operations. Here a, b and ¢ stand for arbitrary numbers in a given number system. The
properties of operations apply to the rational number system, the real number system, and the complex number

system.
Associative property of addition (@a+b)+c=a+(b+0)
Commutative property of addition a+b=b+a
Additive identity property of O a+0=0+a=a
Existence of additive inverses For every a there exists -a so thata + (-a) = (-a) +a = 0.
Associative property of multiplication (axb)xc=ax(bxc)
Commutative property of multiplication axb=bxa
Multiplicative identity property of 1 axl=lxa=a
Existence of multiplicative inverses For every a = O there exists l/asothataxl/a=1laxa=1
Distributive property of multiplication over addition ax(b+tc)=axbtaxc

TasLe 4. The properties of equality. Here a, b and ¢ stand for arbitrary numbers in the rational, real, or complex number
systems.

Reflexive property of equality =a
Symmetric property of equality Ifa =b,then b =a.
Transitive property of equality Ifa=band b =c, thena=c
Addition property of equality Ifa=b,thena+c=b+c
Subtraction property of equality Ifa=b,thena-c=b-c
Multiplication property of equality Ifa=b,thenaxc=bxc
Division property of equality Ifa=bandc=0,thena=c=b=+c
Substitution property of equality If a = b, then b may be substituted for a

in any expression containing a.

TasLe 5. The properties of inequality. Here a, b and ¢ stand for arbitrary numbers in the rational or real number
systems.

Exactly one of the following is true:a < b,a = b, a > b.

Ifa>bandb>cthena>c

Ifa> b, thenb < a.
If a > b, then -a < -b.

Ifa>b, thenastc>bzxc
Ifa>bandc>0,thenaxc>bxc
Ifa>bandc<0O,thenaxc<bxc
Ifa>bandc>0,thena=c>b=+c

Ifa>bandc<0O,thena-c<b=+c
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College and Career Readiness Anchor Standards for Reading

The grades 6-12 standards on the following pages define what students should understand and be able to do by the end
of each grade span. They correspond to the College and Career Readiness (CCR) anchor standards below by number.
The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Key Ideas and Details

1.

2,

9.

Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific textual
evidence when writing or speaking to support conclusians drawn from the text.

Determine central ideas or themes of a text and analyze their development; summarize the key supporting details
and ideas.

Analyze how and why individuals, events, or ideas develop and interact over the course of a text.

Craft and Structure

4,

Interpret words and phrases as they are used in a text, including determining technical, connotative, and figurative
meanings, and analyze how specific word choices shape meaning or tone.

Analyze the structure of texts, including how specific sentences, paragraphs, and larger portions of the text (e.g., a
section, chapter, scene, or stanza) relate to each other and the whole.

Assess how point of view or purpose shapes the content and style of a text.

Integration of Knowledge and Ideas

7.

8.

9.

Integrate and evaluate content presented in diverse formats and media, including visually and quantitatively, as
well as in words.*

Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning as well as
the relevance and sufficiency of the evidence.

Analyze how two or more texts address similar themes or topics in order to build knowledge or to compare the
approaches the authors take,

Range of Reading and Level of Text Complexity

10. Read and comprehend complex literary and informational texts independently and proficiently.

‘Please see "Research to Build and Present Knowledge" in Writing for additional standards relevant to gath-
ering, assessing, and applying information from print and digital sources.

RDS FOR ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS

Note on range and content
of student reading

Reading is critical to building
knowledge in history/social studies
as well as in science and technical
subjects. College and career ready
reading in these fields requires

an appreciation of the norms and
conventions of each discipline, such as
the kinds of evidence used in history
and science; an understanding of
domain-specific words and phrases;
an attention to precise details; and
the capacity to evaluate intricate
arguments, synthesize complex
information, and follow detailed
descriptions of events and concepts.
In history/social studies, for example,
students need to be able to analyze,
evaluate, and differentiate primary
and secondary sources. When
reading scientific and technical
texts, students need to be able to
gain knowledge from challenging
texts that often make extensive use
of elaborate diagrams and data to
convey information and illustrate
concepts. Students must be able to
read complex informational texts

in these fields with independence
and confidence because the vast
majority of reading in college and
workforce training programs will

be sophisticated nonfiction. It is
important to note that these Reading
standards are meant to complement
the specific content demands of the
disciplines, not replace them.
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mmmaim Standards for Literacy in History/Social Studies 6-12 RH

The standards below begin at grade 6; standards for K-5 reading in history/social studies, science, and technical subjects are integrated into the K-5 Reading
standards, The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness expectations—the former

providing broad standards, the latter providing additional specificity. .

r

a-mamm 6-8 students:

Cite mumn;_n nmxﬁcm_ m<am3nm to mcu_uo; mzm_ﬁ_m 1
of primary and secondary sources.

Grades 9-10 students:

n;m mUmn;_n .BxEm_ m<_am38 8 mcuuo: m:m_<m_m 1.
of primary and secondary sources, attending

to such features as the date and origin of the
information.

Determine the central ideas or information of a 2.

Determine the central ideas or information of a 2.

Grades 11-12 students:

n_ﬁm mnmnq_n ﬁmxncm_ m<_n_mzom .8 mcuno: m:m_qm_m
of primary and secondary sources, connecting
insights gained from specific details to an
understanding of the text as a whole.

Determine the central ideas or information of a

2,
primary or secondary source; provide an accurate primary or secondary source; provide an accurate primary or secondary source; provide an accurate
summary of the source distinct from prior summary of how key events or ideas develop over summary that makes clear the relationships among
knowledge or opinions. the course of the text. the key details and ideas.

3. Identify key steps in a text's description of a 3. Analyze in detail a series of events described in 3. Evaluate various explanations for actions or events

process related to history/social studies (e.g., how
a bill becomes law, how Interest rates are _.m_mmnm
or lowered).

n_.mn m:a m:.:nn:_.m

4,

5.

Omnm_.B__._m the meaning om Eo«am m:n_ ﬁ_:_.mmmm 4,
as they are used in a text, including vocabulary
specific to domains related to history/social

studies.

a text; determine whether earlier events caused
later ones or simply preceded them.

Determine the meaning of words and phrases 4,
as they are used in a text, including vocabulary
ibi or economic aspects of

history/social studies.

and determine which explanation best accords
with textual evidence, acknowledging where the
text leaves matters uncertain.

Determine the meaning of words and phrases as
they are used in a text, including analyzing how an
author uses and refines the meaning of a key term
over the course of a text (e.g., how Madison defines

wmn:o: in _nm.Qmwm\_.m_p Neo. 10).

Ummo:_um _._oE a text presents information (e.g., 5. Analyze how a text uses mﬂ.cnﬁca .8 mgn:mmﬁm 5, Analyze in detail how a complex primary source
sequentially, comparatively, causally). key points or advance an explanation or analysis. is structured, including how key sentences,
paragraphs, and larger portions of the text
contribute to the whole.
6. Identify aspects of a text that reveal an author's 6. Compare the point of view of two or more 6. Evaluate authors’ differing points of view on the

.:ﬁmm_.m:o: o* _A:of_mn_mm m:a _nmmm

point of view or purpose (e.g., loaded language,
Inclusion or avoidance of particular facts).

authors for how they treat the same or similar
topics, including which details they include and
emphasize in their respective accounts.

ks TR BT

_znmmﬂmnm n:m:n;mré or nmnjﬂ._nm_ m:m_<m_m nm g, 7.

Integrate and evaluate multiple sources of

same historical event or issue by assessing the
authors’ claims, reasoning, and evidence.

7. Integrate visual information (e.g., in n_._mzm 7. .
graphs, photographs, videos, or maps) with other charts, research data) with qualitative analysis in information presented in diverse formats and media
information in print and digital texts. print or digital text. (e.g., visually, quantitatively, as well as in words) in
o&m« to mn_%mmm a ncmm.ﬁ_og or salve a problem,
8, D_m.azm_:_m_._ among Mnmn_“ opinion, and qmmmo:ma 8, Assess the extent to which the reasoning and 8. m<m_cm8 an mcﬂjo_\ s premises, claims, and evidence
judgment in a text. evidence in a text support the author’s claims. by corroborating or challenging them with other
,:ﬁo:ﬁmﬂo:.
9.  Analyze the relationship between a primary and Compare and contrast treatments of the same 9. Integrate _:ﬁo_‘_jmco_._ ?03 Q_<mam SOUICes,

secondary source on the same topic.

mm:mm o,ﬂ mmma_:m m:a _,m<m_ o.“ ._.mxn noa_u_mx_s‘

topic in several primary and secondary sources.

both primary and secondary, into a coherent
understanding of an idea or event, noting

discrepancies among sources.

secins o vk anb i

10. By the end of grade 8, read and comprehend 10.

history/social studies texts in the grades 6-8 text
complexity band independently and proficiently.

By the end of grade 10, read and comprehend 10.
history/social studies texts in the grades 9-10 text
complexity band independently and proficiently.

By the end of grade Am _‘mwa m:a no::uﬂm:m:a
history/social studies texts in the grades 11~CCR text
complexity band independently and proficiently.
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Grades 6-8 students:
_Am< Emmm m:n_ Umnm:m

1 Cite specific textual m<_am:nm 8 mcuno: m:m_zm_m 1.
of science and technical texts.

Grades 9-10 students:

Cite specific textual evidence to support analysis
of science and technical texts, attending to the
precise details of explanations or descriptions.

ENCE, AND TECHNICAL SUBJECTS

Grades 11-12 students:

Cite specific textual evidence to support analysis of

science and technical texts, attending to important
distinctions the author makes and to any gaps or
incansistencies in the account.

3. Follow precisely a multistep procedure when 3

n..mz“ m:a wnEnEE

2. Determine the central ideas or conclusions of a 2,
text; provide an accurate summary of the text
distinct from prior knowledge or opinions.

Determine the central ideas or conclusions of a
text; trace the text's explanation or depiction of
a complex process, phenomenon, or concept;
quﬁnm an accurate summary 9“ the text,

Determine the central ideas or conclusions of a
text; summarize complex concepts, processes, or
information presented in a text by paraphrasing
them In simpler but still accurate terms.

carrying out experiments, taking measurements,
or performing technical tasks.

4, Dmﬁmzﬂ_zm the meaning oﬁ m<3_uc_m key terms, 4.
and other domain-specific words and phrases as
they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.

5.  Analyze the structure an author uses to organize a m
text, including how the major sections contribute
to the whole and to an understanding of the topic.

m.. >3u_<~m ﬂ:m mﬁjn: s purpose in Qosa_zm an 6.
explanation, describing a procedure, or discussing
an experiment in a text.

_:Hmm«m:o: o_“ x:os._mamm m:g _Qmmu

7/ Integrate quantitative or technical _Eﬂo_‘_.:mgo: 7
expressed In words in a text with a version of that
information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).

Follow _Smn,mm_u.. a complex :\_c_n_ﬂm_u procedure
when carrying out experiments, taking
measurements, or performing technical tasks,
attending to special cases or exceptions defined

in the text.

Determine the meaning of symbols, key terms,

and other domain-specific words and phrases as
they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.

Follow precisely a complex multistep procedure
when carrying out experiments, taking
measurements, or performing technical tasks;
analyze the specific results Ummma on explanations
_: %m ﬁmxﬁ

Determine the meaning of symbols, key terms, and
other domain-specific words and phrases as they
are used in a specific scientific or technical context
relevant to grades 17-12 texts and topics.,

Analyze the structure of the relationships among

cancepts in a text, including relationships among
key terms (e.g., force, friction, reaction force,
mnmﬁE

>3m_<Nm z._m mc%o_. s purpose in providing an
explanation, describing a procedure, or discussing
an experiment in a text, defining the question the

author seeks to address.

Translate quantitative or technical information
expressed in words in a text into visual form
(e.g., a table or chart) and translate information
expressed visually or mathematically (e.g., in an
mncm:oa _38 words,

Analyze how the text structures information or
ideas into categories or hierarchies, demonstrating
understanding of the information or ideas.

b:mENm the mc.nro_. s purpose in _owoSn_:m an
explanation, describing a procedure, or discussing
an experiment in a text, identifying important

_mmcmm _..Jmn 83&: E.:.mmoZma

Integrate and evaluate multiple sources of
information presented in diverse formats and
media (e.g., quantitative data, video, multimedia) in
order to address a question or solve a problem.

8. Distinguish among facts, reasoned judgment 8

Assess the extent to which the reasoning m:a
evidence in a text support the author’s claim
or a recommendation for solving a scientific or
technical problem.

Evaluate the hypotheses, data, analysis, and
conclusions in a science or technical text, verifying
the data when possible and corroborating or
challenging conclusions with other sources of
information.

based on research findings, and speculation in a .
text.
9. Compare and contrast the information gained 9,

from experiments, simulations, video, or
multimedia sources with that gained from reading
a text on the same topic.

..__uu:mm of mmmam:m and Level of Text Complexity
10. By the end of grade 8, read and comprehend 10,

science/technical texts in the grades 6-8 text
complexity band _zamum:n_mnﬂ_v. and proficiently.

Compare and contrast findings presented in a text
to those from other sources (including their own
experiments), noting when the findings support or
contradict previous explanations or accounts.

By the end of grade 10, read and comprehend
science/technical texts in the grades 9-10 text
complexity band independently and proficiently.

Synthesize information from a range of sources
(e.g., texts, experiments, simulations) into a
coherent understanding of a process, phenomenon,
or concept, resolving conflicting information when
possible,

By the end of grade 12, read and comprehend
science/technical texts in the grades 11-CCR text
complexity band independently and proficiently.




63 | 612 | HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS | WRITING

ARDS

College and Career Readiness Anchor Standards for Writing

The grades 6-12 standards on the following pages define what students should understand and be able to do by the end
of each grade span. They correspond to the College and Career Readiness (CCR) anchor standards below by number.
The CCR and grade-specific standards are necessary complements—the former providing broad standards, the latter
providing additional specificity—that together define the skills and understandings that all students must demonstrate.

Text Types and Purposes*

1. Write arguments to support claims in an analysis of substantive topics or texts using valid reasoning and relevant
and sufficient evidence.

2, Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately
through the effective selection, organization, and analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details
and well-structured event sequences,

Production and Distribution of Writing

4, Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a hew approach.

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating
understanding of the subject under investigation.

8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each
source, and integrate the information while avolding plagiarism.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research,

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a
single sitting or a day or two) for a range of tasks, purposes, and audiences.

*These broad types of writing include many subgenres, See Appendix A for definitions of key writing types.

R ENGLISHEANGUAGE ARTS & LITERACY:INHISTORY/SOCIAL STUDIES SCIENCEAND/ TECHNICAL SUBJECTS

Note on range and content
of student writing

For students, writing is a key means
of asserting and defending claims,
showing what they know about a
subject, and conveying what they
have experienced, imagined, thought,
and felt. To be college and career
ready writers, students must take
task, purpose, and audience into
careful consideration, choosing words,
information, structures, and formats
deliberately. They need to be able to
use technology strategically when
creating, refining, and collaborating on
writing. They have to become adept
at gathering information, evaluating
sources, and citing material accurately,
reporting findings from their research
and analysis of sources in a clear

and cogent manner. They must have
the flexibility, concentration, and
fluency to produce high-quality first-
draft text under a tight deadline

and the capacity to revisit and

make improvements to a piece of
writing over multiple drafts when
circumstances encourage or require
it. To meet these goals, students must
devote significant time and effort to
writing, producing numerous pieces
over short and long time frames
throughout the year.
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COMMON CORE STATE STANDARDS FOR ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6-12 E

The standards below begin at grade 6; standards for K-5 writing in history/social studies, science, and technical subjects are integrated into the K-5 Writing
standards. The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness expectations—the former
providing broad standards, the latter providing additional specificity.

Grades 6-8 students:

Grades 9-10 students:

Text Types and Purposes

1

Write arguments focused on discipline-specific
content.

d.

Introduce claim(s) about a topic or issue,
acknowledge and distinguish the claim(s) from
alternate or opposing claims, and organize the
reasons and evidence logically.

Support claim(s) with logical reasoning and
relevant, accurate data and evidence that
demeonstrate an understanding of the topic or
text, using credible sources.

Use words, phrases, and clauses to create
cohesion and clarify the relationships among
claim(s), counterclaims, reasons, and evidence.
Establish and maintaln a formal style,

Provide a concluding statement or section
that follows from and supports the argument
presented.

1

Write arguments focused on discipline-specific
content,

a.

Introduce precise claim(s), distinguish the
claim(s) from alternate or opposing claims,
and create an organization that establishes
clear relationships among the claim(s),
counterclaims, reasons, and evidence.

Develop claim(s) and counterclaims fairly,
supplying data and evidence for each while
pointing out the strengths and limitations

of both claim(s) and counterclaims in a
discipline-appropriate form and in a manner
that anticipates the audience's knowledge
level and concerns.

Use words, phrases, and clauses to link the
major sections of the text, create cohesion,
and clarify the relationships between claim(s)
and reasons, between reasons and.evidence,
and between claim(s) and counterclaims.

Establish and maintain a formal style and
objective tone while attending to the norms
and conventions of the discipline in which they
are writing,

Provide a concluding statement or section
that follows from or supports the argument
presented,

1e

Grades 11-12 students:

Write arguments focused on discipline-specific
content.

a.

Introduce precise, knowledgeable claim(s),
establish the significance of the claim(s),
distinguish the claim(s) from alternate or
opposing claims, and create an organization
that logically sequences the claim(s),
counterclaims, reasons, and evidence,
Develop claim(s) and counterclaims fairly and
thoroughly, supplying the most relevant data
and evidence for each while pointing out the
strengths and limitations of both claim(s) and
counterclaimsinad ne-appropriate form
that anticipates the audience's knowledge
level, concerns, values, and possible biases,

Use words, phrases, and clauses as well as
varied syntax to link the major sections of
the text, create cohesion, and clarify the
relationships between claim(s) and reasons,
between reasons and evidence, and between
claim(s) and counterclaims.

Establish and maintain a formal style and
objective tone while attending to the norms
and conventions of the discipline in which they
are writing.

Provide a concluding statement or section
that follows from or supports the argument
presented.
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SH LANGUAGE ARTS & LITERACY.AN HISTORY/SQCIAL STUDIES! SCIENCE, AND TECHNICAL SUBJECTS

Grades 9-10 students:

Write informative/explanatory texts, including

Grades 11-12 students:

Write informative/explanatory texts, including

2. Write informative/explanatory texts, including 2. 2

the narration of historical events, scientific the narration of historical events, scientific the narration of historical events, scientific

procedures/ experiments, or technical processes. procedures/ experiments, or technical processes. procedures/ experiments, or technical processes.

a. Introduce a topic clearly, previewing what a. Introduce a topic and organize ideas, a. Introduce a topic and organize complex ideas,
is to follow; organize ideas, concepts, and concepts, and information to make important concepts, and information so that each new
information into broader categories as connections and distinctions; include element builds on that which precedes it to
appropriate to achieving purpose; include formatting (e.q., headings), graphics (e.qg., create a unified whole; include formatting
formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to (e.g., headings), graphics (e.g., figures,
charts, tables), and multimedia when useful to aiding comprehension, tables), and multimedia when useful to aiding
aiding comprehension. b. Develop the topic with well-chosen, relevant, comprehension,

b. Develop the topic with relevant, well-chosen and sufficient facts, extended definitions, b. Develop the tepic theroughly by selecting the
facts, definitions, concrete details, quotations, concrete details, quotations, or other most significant and relevant facts, extended
or other information and examples, information and examples appropriate to the definitions, concrete details, quotations, or

c. Use appropriate and varied transitions to audience’s knowledge of the topic. other information and examples appropriate to
create cohesion and clarify the relationships c. Use varied transitions and sentence structures the audience’s knowledge of the topic.
among ideas and concepts. to link the major sections of the text, create c. Use varied transitions and sentence structures

d. Use precise language and domain-specific cohesion, and clarify the relationships among to link the major sections of the text, create
vocabulary to inform about or explain the ideas and concepts.’ cohesion, and clarify the relationships among
topic. d. Use precise language and domain-specific complex ideas and concepts.

e. Establish and maintain a formal style and vocabulary to manage the complexity of d. Use precise language, domain-specific
objective tone. the topic and convey a style appropriate to vocabulary and techniques such as metaphar,

£ Provide a concluding statement o section that the n_mowb_msm. and context as well as to the simlle, m:ﬂ analogy to manage the complexity
follows from and supports the Information or expertise of likely readers. ,oﬁ the topic; convey a rsos_umam.mm!m. stance
explanation presented. e. Establish and maintain a formal style and in a style that responds to the discipline and

objective tone while attending to the norms context as well as to the expertise of likely
and conventions of the discipline in which they readers,
are writing. e, Provide a concluding statement or section
f.  Provide a concluding statement or section that follows from and supports the information
that follows from and supports the information or explanation provided (e.g,, articulating
or explanation presented (e.g., articulating implications or the significance of the topic).
implications or the significance of the topic).
3. (See note; not applicable as a separate 3. (See note; not applicable as a separate 3. (See note; not applicable as a separate
requirement) requirement) requirement)
Note: Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into

arguments and informative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of
individuals or events of historical import. In science and technical subjects, students must be able to write precise enough descriptions of the step-by-step
procedures they use in their investigations or technical work that others can replicate them and (possibly) reach the same results.



6-12 | HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS | WRITING

[

66

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6-12

Grades 6-8 students:
n«oa:nﬂmnz and ‘_u:mm.n:.ur_ﬂ_.o‘: Q <<1:::m‘,

4. Produce clear and coherent writing in which
the development, organization, and style are
appropriate to task, purpose, and audience.

Grades 9-10 students:

Produce clear and coherent writing in which 4,

the development, organization, and style are
appropriate to task, purpose, and audience,

Produce clear and coherent w

COMMON CORE STATE STANDARDS FOR ENGLISH LANGUAGE ARTS & LITERACY IN HISTORY/SOCIAL STUDIES, SCIENCE, AND TECHNICAL SUBJECTS

E

Grades 1112 students:

g in which
the development, organization, and style are

appropriate to task, purpose, and audience,

5. With some guidance and support from peers and
adults, develop and strengthen writing as needed
by planning, revising, editing, rewriting, or trying a
new approach, focusing on how well purpose and
audience have been addressed,

Develop and strengthen writing as needed by 5;
planning, revising, editing, rewriting, or trying

a new approach, focusing on addressing what

is most significant for a specific purpose and

audience,

6. Use technology, including the Internet, to produce
and publish writing and present the relationships
between information and ideas clearly and
efficiently.

Research to Build and Present Knowledge

7. Conduct short research projects to answer a
question (including a self-generated questian),
drawing on several sources and generating

additional related, focused questions that allow for
multiple avenues of exploration.

B,  Gather relevant information from multiple print
and digital sources, using search terms effectively;
assess the credibility and accuracy of each source;
and quote or paraphrase the data and conclusions
of others while avoiding plagiarism and following
a standard format for citation.

9. Draw evidence from informational texts to support

analysis reflection, and research.

Range of Writing

10,  Write routinely over extended time frames (time
for reflection and revision) and shorter time
frames (a single sitting or a day or two) for a

range of discipline-specific tasks, purposes, and
audiences,

10.

Gather relevant information from multiple 8.

Use technology, Including the Internet, to produce, 6.
publish, and update individual or shared writing
products, taking advantage of technology's

capacity to link to other information and to display

information flexibly and dynamically.

Conduct short as well as more sustained research 7.
projects to answer a question (including a self-
generated question) or solve a problem; narrow or
broaden the inquiry when appropriate; synthesize
multiple sources on the subject, demonstrating
understanding of the subject under investigation.

authoritative print and digital sources, using
advanced searches effectively; assess the
usefulness of each source in answering the
research question; integrate information into the
text selectively to maintain the flow of Ideas,
avoiding plagiarism and following a standard
format for citation.

Draw evidence from informational texts to support 9.

analysis, reflection, and research.

Write routinely over extended time frames (time 10.
for reflection and revision) and shorter time

frames (a single sitting or a day or two) for a

range of discipline-specific tasks, purposes, and
audiences.

Develop and strengthen writing as needed by
planning, revising, editing, rewriting, or trying
a new approach, focusing on addressing what
is most significant for a specific purpose and
audience,

Use technology, including the Internet, to produce,
publish, and update individual or shared writing
products in response to ongoing feedback,
including new arguments or information.

Conduct short as well as more sustained research
projects to answer a question (including a self-
generated question) or solve a problem; narrow or
broaden the inquiry when appropriate; synthesize
multiple sources on the subject, demonstrating
understanding of the subject under investigation.

Gather relevant information from multiple

authoritative print and digital sources, using
advanced searches effectively; assess the
strengths and limitations of each source in terms
of the specific task, purpose, and audience;
integrate information into the text selectively to
maintain the flow of ideas, avoiding plagiarism and
overreliance on any one source and following a
standard format for citation.

Draw evidence from infarmational texts to support
analysis, reflection, and research.

Write routinely over extended time frames (time
for reflection and revision) and shorter time
frames (a single sitting or a day or two) for a
range of discipline-specific tasks, purposes, and
audiences,



