Analysis of the Commonwealth of Massdwsetts State Standards and the

Common Core State Standards for English Language Arts and Mathematics

Final Report

July 19, 2010

Prepared for the Massachusetts Business Alliance for Education (MBAE)

WestEd 9



Table of Contents

Executive Summary
Introduction
Methodology
Findings
Mathematics
English Language Arts
Conclusions and Recommendations
Reference
Appendix A: St andar ds

AppendixB St andar ds

WestEd 9

Not

Not

1
10
12
19
19
38
a7
48
Al ignedbMat hemdx i cs

Al ignedbEngl i sl8 Language

July 2010



Analysis of the Commonwealth of Massdwsetts State Standards and the
Common Core State Standards for English Language Arts and Mathematics

Executive Summary

WestEd was comissioned by the Massachusetts Business Alliance for Education
(MBAE) to conduct an independent analysis of the revised Commonwealth of Massachusetts
state standards and the Common Core State Standards (CCS) to address the following key
guestion:

To what etent do the revised Commonwealth of Massachusetts standards

correspond with the CCS in English language arts (ELA) and mathematics?
Methodology

In order to address this question, WestEd analysts whokmavdedge and experience in
standardevaluation and development, test development, and alignasewell as deep
knowledge of the content areas (English languageaadsnathematics), curriculum and
instruction, thepreKi 20 student population, andfective educational practices, were teino
conduct an analysis of the following standaitdsuments:

Revised Commonwealtth Massachusetts State Standards (MA)

e English Language Arts Curriculum Frameworks Working Draft (June 2010)
o Individual grades PreK through 12 for all strands except:
A 4 (Vocabulary) with grade spab92; 6 (Foundations) with grade
span B12; 12 (Research) with grade spabs3and $12
e Mathematics Curriculum Frameworks Working Draft (June 2010)
o Individual grades PreK through 12, grade spans(®andl11b12, and

four courses
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Common Core State Standards (CCS)
e English Language Artsncludingthe Literacystandards
o Individual grades K through; §rade spanst?l0and11b12
e Mathematics
o Individual grades K through 8, and six high school conceptual categories
More specifically WestEd analysts createati@sswalkbetween the two sets of
standards. Crosswalks are useful tools for describing the alignment, or degree of correspondence,
between two sets of content standaWisestEd analysts used the following criteria to conduct
this crosswalk analysis:
e Content skill and knowledge alignmenbe gr ee of correspondence
analysts according to the following:

o Full Alignment TheCCS standard describes a fundamental skill or concept as

explicitly stated in the MA standard (or vice versa)

o Partial Alignment TheCCS standard addresses a MA standard in a superficial

way (or vice versa); the CCS standard covers targeted didlswaer or higher
complexity level than the MA standarand
o No Alignment Thereis no content relationship between the two standards.
¢ Depth of knowledge There are four levels of cagive complexity (Webb, 1997):
o Recall The standard requires studerdsecall a fact, procedure, or piece of
information;

0 Basic Application The standard requires strms to use a skill or concept;

o Strategic ThinkingThe standard requires students to reason, develop a plan, or

follow a sequence of steps; and
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o Extended Thnking: The standard requires students to conduct an investigation or

process multiple conditions/elements of a problem or. task
Clarity

Measurability

The resulting crosswalkeflectthe following information:

Identification of CCShatalign to each of the state content standards, by grade and
content area;

Specification of the degree or level of the alignment (Full, Pactidone) of each of

the CCS to the state content standards, by grade and content area, including specific
information about the substantive correspondence between the two sets of standards;
Identification of the stateontentstandards for which there are no matching CCS, by
grade and content area;

Information about the depth of knowledge (Recall, Basic Application, Strategic
Thinking, or Extended Thinking) of each standard (both state and CCS), by grade and
content area;

Judgments of clarity of each standard, by grade and content area; and

Judgment®f measurability of each standaby grade and content area.

The verticalalignment of the standards also veaslyzed. Thais, analyst®valuatedhe degree

to which the skills and knowledge reflected in the standards appropriately relate to each other

and increase in complexity across grade levels, such that, for example, prerequisite skills and

knowledge appeaas ajpropriate at lower grade leveldiroader, deeper, and new skills and

knowledge appear at higher levels (building on skills and knowledtpwer/prior levels) and

are intoduced at the appropriate levahy repetition of standards (i.e., skillsddmowledge)
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appears purposefudnd it is clear what skill/lknowledge is to be acquired and when it is to be
acquired.
Findings
Results of thenalyses of thenathematicsstandards suggest the following:
e Based on both the 96%all or partialalignment between the two sets of standards
with at least one partial alignment between each ofttte contenstandards and the
CCS, and a qualitativenalysis of théwo sets oktandardsthe basic concepts and
topics that typically define the mathematics domain are coverbdthysetof
standardsand thathe standardarecomparablén terms of content coverage
e Most of the alignments between &\ standards and the CCS are patrtial
alignmentsand the partial alignmengse either orgrade or offgrade alignmentsof
MA standards to CCS igrades above as well as grades beladitionally, 13 of
the351 MA standards were not aligned with a C88sults of galitative analyses of
the MA standards with partial or no matches to the G@fgesthat theseMA
standards tend to define content in a narrow way. The particular skills and knowledge
specified in thes®A standards may well be incorporatedheresultingcurriculum
based onhe corresponding gradevel CCS, although not explicitly specified in the
CCS.That is, given the degree of general correspondence between the two sets of
standards and the variations in level of specificity of thedstials, the MA standards

and CCS generally allow foramparable breadiénd depth of content.

!t is important to examine the nature of the-gfade alignments. Sometimes critical content and skills are
purposefully repeated in lower and higher gredels. Evaluation of the appropriateness ofamd offgrade
alignments should be made +ésvis the desired goals of the state.
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e Thestate content standardadthe CCS are comparable with regard to clarity and
measurability

e With regard to depth of knowledge (DOKhe twosets of standards reflegt
comparable range of cognitive demaBdth sets of standards containexhtent
skills and knowledgatthree of the four levels e b b 1®%7) cdgnitive demand
taxonomy Recal| Basic Applicationand Strategic Thinkingfthe GCS, however,
appear to more consistently cover these three DOK levels at each gradeéével.
set of standards reflects skills and knowledge at the Extended Thinking level
Differences between the two sets of standards inchaléllowing
Level ofdetail with which student experiences and learning expectasims
descri bed i forexdamplessmne €0Scaee stated tore specifically or
narrowly and may limit potential for full alignment with MA standards that are stated
more generdy or broadly.Consider these two standards:

e MA.6.N.6. Extend the number theory concepts of prime and composite
numbers to an understanding of prime factorization, relatively prime, greatest
common factor, least common multiple, and multiples. Use dilitgibiles
to solve problems.

e CCS.6.NS.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 1100 with a common factor as a multiple of a sum of two
whole numbers with no common factor. For example, express 36 + 8 as 4 (9 +

2).
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An impact this may have on alignment results is that, in some cases, several
partial alignments betweenaMA@a ndar ds and CCS fdadd up
in terms of coverage of skills and knowledge reflected in the MA standard.

Organization of thetandards That is,MA standards have a more traditional

organization with five strands (Number Sense and Operatidgebra, Relations
and Functions; Geometry; Measurement; and Data Analysis, Statistics, and
Probability) consistent across all gradBlse CCS are organized with domain
approaches to introducing new concepts and toplus.CCSseem somewhat
similar to theNational Council of Teachers of Mathematiosal points, in that
there are combinations/connections among strands and different emphases

depending on the grade level

Approaches to introducing new concépfE hGLS appear morgpecific and

provide more guidance related to the methods/strategies associated with the

content; whereas MA standards seem generally less prescrigivexample:

e In grade 3, MA standards continue with fractions:
MA.3.N.4. Identify, represent, and compare fractions between 0 and 1 with
denominators through 12 as parts of a whole and as parts of a group.
MA.3.N.5 Identify, represent, and compare mixed numbers with
denominators 2, 3, or 4 as whole numbers and as fractignsi(2/3, 31/2).
MA.3.N.6 Locate whole numbers, fractions, and mixed numbers with
denominators 2, 3, or 4 on the number line. Use other concrete models and
pictorial representations to represent and compare fractions and mixed

numbers.
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e The CCS grade 8tandards specify a more formal introduction to fractions:
CCS.3.NF.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
guantity formed by a parts of size 1/b.
CCS3.NF.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 1 as the whole and patrtitioning it into b equal parts. Re@gniz
that each part has size 1/b and that the endpoint of the part based at 0
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 sized/b
that its endpoint locates the number a/b on the number line.
Some of the differencead this typecould be interpreted as indicators of
differences in rigor; however, there is no consistent trend in the elements of each
set of standards that supportedeing clearly more rigorous than the otfidre
state and its stakeholderaist examine the outcomes of this studyaviss the
statebds history, values, and aspiration
degree to which differencesesignificantly divergent in merit or whethdrey
can be coordinated for augmentation.

e Overall, both sets of standards showeequate vertical alignment.
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Resultsof the analyses of tHenglish language artsstandards suggest the following:

Based on both the Z4full or partialalignment with at least one partial alignment
when comparing the CCS to the MA standaedal a qualitative analysis of the
standardshoth setof standardsover the same general concepts, knowledge, and
skills that define theoredomain of English language arts. There are a total of 535
MA standards and 860 CCS for ELA, antlere they tend to differ is in elements of
particular emphasis or focus of the content coverageimportant to note that there
may be potential for greatatignment if a reverse crosswallerealso conducted,
comparing MA standards to the CCS.

The state content standards and the CCS are comparable with regard to clarity and
measurability.

With regard to depth of knowledge (DQKjoth sets of standards sh&&call and

Basic Application decreasing in percent as the grade levels increase, and Strategic
Thinking and Extended Thinking increasing in percent as the grade levels increase.
Compared to the MA standards, the CCS tend to have a lower percentageardstan
at the Recall level, and a higher percentage of standards at the Strategic Thinking
level. The CCS also have standards at the Extended Thinking level distributed across
grades, whereas the MA standards atEi@K level are concentrated at grades 9
through 12.

Thedifferentorganization of conteneflects a difference in focus between the two
sets of standards adntributes to the nonalignment betwéleen as an example

the MA standardsiclude strandsnfive genres of literaturavhereas the CE

subdivide the literature standards into skilhd conceptelated strands, intended to
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apply to all genres of literaturéhe CCS also includes standards for literacy activities
in other curriculum areas such as science, technology, and history.

e Overall, both sets of standards showed adequate vertical alignment for all the areas of
ELA addressed in each set.

Conclusions and Recommendations

Based on these analyseg, both mathematics and EL&eMA standardsnd the CCS
overlap in content coveraged are comparable in terms of clarity and measurabiliipm a
gualitative examination of the standards, teatts have meriin ELA, for examplethe MA
standardénclude a focus on specific genres of literature and the, @eacise, and vertically
well-aligned Research and Writing standaiidse CCS include the detailed and vertically well
aligned Language standards, and the inclusion of the Standards for Literacy in History/Social
Studies, Science and Technical Subjdatsnathematicsboth sets of standardentain skills
and knowledgacrosDOK levels however, the CCS tend include a slightly higher
percentage of standards that refleigher levels of cognitive demand (i.e. Strategic Thinking in
mathematics; Stragic Thinking and Extended Thinking in ELA).

A closer examination dhenature of the correspondence between the two sets of
standardss recommendedn orderto verify thatthe particular points of overlap are in areas that
are valuede.qg., particulacontent skills and knowledge, characteristics of standaaddjo
better understanithe degree to whicpoints of distinction present opportunities forther

enhancing aspect sratoer thanrdieatelgnitatidne 6 s st andar ds
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Analysis of the Commonwealth of Massachusetts State Standards and the

Common Core State Standards for English Language Arts and Mathematics

Final Report

Introduction

WestEd was comissioned by the Massachusetts Business Alliance for Education
(MBAE) to conduct an independent analysis of the revised Commonwealth of Massachusetts
state standards and the Common RtegeStandards (CCS) to address the following key
guestion:

To what etent do the revised Commonwealth of Massachusetts state standards

correspond with the CCS in English language arts (ELA) and mathematics?

More specifically, in order to understand the similarities and differences between the revised
state content standis and the CCS, a crosswalk (matrix) between the two sets of stawaaeds
developed thateflectsinformation regarding:

e the specific state gradevel standards knowledge and skills and their related level of

complexity (i.e., depth of knowledge) tree addressed in the CCS; and

e specific gaps in knowledge and skills (i.e., state standards knowledge and skills that

are not addressed in the CCS; CCS knowledge and skills that are not addressed in the
state standards).

From this matrix, information reletl to the percentage of CCS and state standards that
are fully, partially, and not aligneslasgleaned. The MBARuill therefore have quantitative
information about the degree of correspondence between the two sets of standards (i.e.,
percentage of full veartial vs. no alignment), and the MBA#so will have specific qualitative

information about the substantive correspondence between the two sets of sfandards
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similarities/differences in specific terminology used, content skills and knowledge represented,
depth of knowledge of standards, vertical alignment, clarity, and measurability.

Thisreport is organized as follows: Section Il presents an overview of the methodology used to
examine the correspondence between the Commonwealth of Massachusetenstatdssand

the CCS for mathematics and ELA, Section Ill presents the findings of this study for

mathematics and for ELA, and Section IV presents conclusions and recommendations.
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Il. Methodology

This section describes the methodology for e pendent standards analysis.

Crosswalk Methodology

A crosswallis a useful tool for describing the alignment, or degree of correspondence,
between two sets of content standards. Crosswalks present information about which content
overlaps and also highlight gaps in content coverage. For this project, crossesmdks
developed in ELA and mathematics. The crosswalks reflect an analysis of the revised state
standards for k12 ELA and mathematics and th& K2 CCS for ELA and mathematics.

For both content areas, the revised Commonwealth of Massachusetts State Stesreéarsid

as the referent; thus, the crosswalks specify which CCS standards skills and knowledge overlap
with the skills and knowledge in the state standards as well as highlight gaps that exist between
the two sets of standards. The crosswalksintended tbelp answer the key questiorp what

extent do the revised Commonwealth of Massachusetts state standards correspond with the CCS
in ELA and mathematicd?or both sets of content standards, the most specific level within a
standardvasu s ed i n stralyss. st udyb

Overview of the Content Standaréisalyzed

RevisedMassachusetts State Standards (MA)

e English Language Arts Curriculum Frameworks Working Draft (June 2010)
o Individual grades PreK through 12 for all strands except:
A 4 (Vocabulary) with grade sp $12; 6 (Foundations) with grade
span B12; 12 (Research) with grade spabs35and $12
e Mathematics Curriculum Frameworks Working Draft (June 2010)

o Individual grades PreK through 12, grade spant® 1112, and four
courses

Common Core State Standar@CCS)
e English Language Arfsncluding the Literacy standards
o Individual grades K through 8, grade spab40, 1112
e Mathematics
o Individual grades K through 8, and six high school conceptual categories

WestEd 9
12 July 2010



Overview of the Organization of the Standafdmlyzed

RevisedMlassachusetts State Standards (MA)

Content Strand Heading (e.§. Fiction Measurement
Grade/Strand/Standard (number/letter/number)

Sample Reference8:F.4; 912.VC.6; 2.G.1

Common Core State Standards for English Language Arts & Literadisiary/Social
Studies, Science, and Technical Subjects
Strand (letter abbreviation)
College and Career Readiness Anchor Standards (numbered)
Standards (numbered and lettered)
Sample ReferenceRi.4.3; W.5.1a, SL.910.4

Common Core State Standarfibr Mathematics
Domain (letter abbreviation)
Cluster (group of standards)
Standards (numbered and lettered)
Sample Reference3:NBT.1; 5.MD.3a; SCP.2

Criteria

In order to provide the MBARvith information related to the degree of correspondence

between the two sets of standards, including the breadth and depth of content coverage, depth of

knowledge expectations, vertical alignment, clarity, and measurability, WestEd anabditse

following criteria to conduct this crosswalk analysis:

Contentskill and knowledge alignment
Depth of knowledge

Clarity

Measurability

Content skill and knowledge alignmelmt.order to examine the content coverage between the

two sets of standards, at each grade level within each of the two content areas, WégtEsd ana

createl a matrix that shows each state standard and the corresponding CCS that aligns with the

skills and knowledge of the state standard. If more than one CCS aligns with the skills and

knowledge reflected in a particular state standard, then thiplawuelevant CCSvere listedn
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the matrix (up to three). If no egrade alignmenivasfound for a particular state standard, the
analystdistedoff-grade alignmenfwf the CCS (i.e., CCS from a different grade that aligns with
the skills and knowledgef the state standard). Additionally, determination of the degree or level
of the alignment (Full, Partial, None) of each of the CCS to the state content standards, by grade
and content areayasmade according to the following criteria:
e Full Alignment:The CCS standard describes a fundamental skill or concept as
explicitly stated in the MA standard (or vice versa).
e Partial AlignmentThe CCS standard addresses a MA standard in a superficial way
(or vice versa); the CCS standard covers targeted skdlwaver or higher
complexity level than the MA standard.
e No Alignment:Thereis no content relationship between the two standards.
Specification of the nature of the alignments which focuses on the substantive
correspondence between the two sets of standardss glsivided. Such informadn is intended
to highlight, for examplewhere each set of standards may reflect the samentakits and
knowledge but use different terminology; where each set of standards may require application of
skills and knowledge to different contexts; or where one set of standards may contain a more
comprehensive list of specific skills than the other.
Depth of knowledgén order to examine the cognitive complexity or demand of the standards at
each grade level and in each content area, WestEd analysts el/ehdtetandard (MA and
CCS) according to the following depth of knowledge definitions (baséd@/ebb, 1999).

¢ Recall: The standard requires students to recall a fact, procedure, or piece of information.

2 This protocol for alignment provides off-grade alignment information. Sometimes critical content and skills are
purposefully repeated in lower and higher gridels.For those interpreting and using such alignment results,
evaluation of the appropriateness of @amd offgrade alignments should be madeags desired goalsor
example of the state.
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e Basic Application: The standard requires students to use a skill or concept.
e Strategic Thinking: The standard requires students to reason, davakmp, or follow a
sequence of steps.
e Extended Thinking: The standard requires students to conduct an investigation or process
multiple conditions/elements of a problem or task.
Clarity. In order to evaluate the clarity of each stand#/dstEd analystdetermind if the intent
of each standard is understandable to a full range of intended audiences and if either
simplification of language or structure or the addition of more detail is recommended. After
considering both language and structure, analyditse@ord a judgment of Yes or No to indicate
if the standard islear(Yes) oris notlear( No ) . A n a arginsltdeddo erptain thesr
judgments.
Measurability.In order to evaluate the measurability of each standses$tEd analysts
determind if the skills and knowledge of each standard provides sufficient information and
specificity to develop aligned assessment items/tasks, and whether the skills and knowledge can
be measured under typical assessment conditions. After considering bothlitlyeagdanature
of the information reflected in the standard, analysts rec@dudgment of Yes or No to
indicate if the standard mmeasurabl€Yes) or is notneasurabl¢ No) . Anadrgg st sd not
included to explain their judgments.
The resulting crossalks thereforeeflectthe following information:
¢ Identification of CCS which align to each of the state content standards, by grade and

content area;
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e Specification of the degree or level of the alignment (Full, Partial, None) of each of
the CCS to thstate content standards, by grade and content area, including specific
information about the substantive correspondence between the two sets of standards;

¢ |dentification of the state standards for which there are no matching CCS, by grade
and content area;

¢ Information about the depth of knowledge (Recall, Basic Application, Strategic
Thinking, Extended Thinking) of each standard (both state and CCS), by grade and
content area;

e Judgments of clarity of each standard, by grade and content area; and

¢ Judgment®f measurability of each standard by grade and content area.

Finally, analysts evaluadehevertical alignmenbf the standards; that is, analysts

provided information related to the degree to which the skills and knowledge reflected in the
standards apppriately relate to each other and increase in complexity across grade levels, such
that, for example, prerequisite skills and knowledge appeampas@jate at lower grade levels;
broader, deeper, and new skills and knowledge appear at higher leviels@oomn skills and
knowledge in lower/prior levels) and are oduced at the appropriate levafy repetition of
standards (i.e., skills drknowledge) appears purposefutd it is clear what skill/lknowledge is

to be acquired and when it is to be acedi

Analyst Training

The analysis of these standards requires temtfnicalandcontentexpertise. WestEd
analysts possess bdtthnicalexpertise, with knowledge and experience in standards evaluation
and development, test development, and alignmemiedl ascontentexpertise, with deep

knowledge of the content areas (ELA, mathematics), curriculum and instructiori,1Be K
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student population, and effective educational practices. Staff include former educators,
curriculum developers, and populatioresgalists with expertise in understanding the special

needs of young learners (pféndergarten, Kindergarten, grade 1) as well as diverse learners

(e.g., economically disadvantaged students, students with disabilities, English language learners,
gifted/a@demically talented students). Through graduate degrees and advanced training, WestEd
staff have developed a deep understanding of pedagogy and reagapolted practice in the

fields of curriculum, instruction, and educational measurement.

The WestEd mject director oversaw the training of analysts selected for the
development of the crosswalks and with the content leads monitoreeho@dgst calibration to
ensure that criteria were applied accurately and consistently throughout the process. @ecause
the scope of this wogk the Kb12 grade span, the crosswalk between the revised state standards
and the CCS, and the short time line required to complete thedsfiveycontent specialists
analyzed each content ar eabo0esentaseasenvedasadeam One
lead.

The analysts completing this work have deep content expertise and a wide range of
experiences with standards development, revision, and evaluation. Analysts were trained on the
specific criteria proposed for this scope arwand the application of these criteria to the
relevant standards materials. They were guided through a review of procedures, evaluation
criteria, use of data collection spreadsheets, and discussion of the appropriate unit of analysis for
each content aa. Prior to beginning independent work, they completed a practice exercise to
demonstrate their understanding of the process and readiness to apply the protocol, as well as to

ensure calibration across analysts. Training ended when analysts demonstrsitgdrt and
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accurate understanding and application of the criteria. During independent work, they engaged in
further discussions to monitor and ensure continued calibration.

As necessary during training and through the analyses, analysts deadnrules,
which are guidelines for the application of the criteria that help to ensure accurate and consistent
application throughout the analyses. On an ongoing basis, the project director and content leads
met with the analysts to address any emergingermisc

Independent External Expert Review of Methodology and Content Area Analyses

Per the requirement s ,anindepehders, extetnal exgeéten s c op e
alignment methodology reviewed and commented on Wés#aethodology. This was done to
validate the appropriateness of the methodolog¢viss the independent and objective
evaluation of the two sets of standards and the key question this study aimed to address.
Similarly, independent, external experts in heghatics and ELA were asked to review and
comment on WestEd ratings of the correspondence between the two sets of standards. Comments
from these experts, and WestEd responses to cominemtshe mathematics and ELA
reviewersc an b e f o u n daccompantyimgideacumerd/nadysid obtise
Commonwealth oMassachusetts State Standards and the Common Core State Standards for

English Language Arts and Mathemati€amments from Independent External Reviewers
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[l Findings

This section presents findings from the analysébefevisedCommonwealth of
Massachusetts state standards and thef@Q8athematics and ELAhis section is organized
by contentareaand presents mathematics findings first, followed by ELA findings
Mathematics

Tables 1 and 2 show tldarity and measurability ratindsy grade levefor the MA and
CCS standards respectiveBoth sets of standards are clear (on avevatierounding up, 99%
and 100%or the MA standards and the C@3%pectively, andboth sets of standards are

measurable99% of the MA standardsn average with rounding ugand 100% of the CQS

Table 1. Massachusetts Mathematic€urriculum Framework 8 Summary of Clarity
and Measurability Ratings by GradeLevel

Clarity Measurability
Grade | Standards/ Yes % No % Yes % No %
Grade

K 20 20 100% 0 0% 20 100% 0 0%
1 29 29 100% 0 0% 29 100% 0 0%
2 31 31 100% 0 0% 31 100% 0 0%
3 31 31 100% 0 0% 31 100% 0 0%
4 32 32 100% 0 0% 32 100% 0 0%
5 24 23 96% 1 4% 23 96% 1 4%
6 33 33 100% 0 0% 33 100% 0 0%
7 25 25 100% 0 0% 25 100% 0 0%
8 30 30 100% 0 0% 30 100% 0 0%
10 47 46 98% 1 2% 46 98% 1 2%
12 49 48 98% 1 2% 48 98% 1 2%

Total 351 348 99% 3 1% 348 99% 3 1%
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Table 2. Common Core State Standards foMathematicsd Summary of Clarity and
Measurability Ratings by Grade Level

Clarity Measurability
Standards/
Grade Grade Yes % No % Yes % No %
K 24 24 100% 0 0% 24 100% 0 0%
1 23 23 100% 0 0% 23 100% 0 0%
2 27 27 100% 0 0% 27 100% 0 0%
3 33 33 100% 0 0% 33 100% 0 0%
4 34 34 100% 0 0% 34 100% 0 0%
5 34 32 94% 2 6% 34 100% 0 0%
6 42 42 100% 0 0% 42 100% 0 0%
7 37 37 100% 0 0% 37 100% 0 0%
8 33 33 100% 0 0% 33 100% 0 0%
N 30 30 100% 0 0% 30 100% 0 0%
A 31 31 100% 0 0% 31 100% 0 0%
F 40 40 100% 0 0% 40 100% 0 0%
G 44 44 100% 0 0% 44 100% 0 0%
S 34 34 100% 0 0% 34 100% 0 0%
Total 466 464 | 100% 2 0% 466 | 100% 0 0%

Tables 3 and 4 show the depth of knowledge (DOK) ratings by grade level for the MA
and CCS standards respectively. Both sets of standtelst content skills and knowledge at
theRecall, Basic Application, and Strategic Thinking lesv&éhe CCS appeaotmore
consistently cover tlsethree DOK levelst eachgrade leve compared with th#A standards
Neither set of standards reflsskills and knowledge at the Extended Thinking level. Overall,

therange of DOKreflected inthe two sets of standardscomparable.
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Table 3. Massachusetts Mathematic€urriculum Framework & Depth of Knowledge
Ratings by GradeLevel

Total Total
Total Standards Standards
Total Standards Rated Rated
Standards/ | Standard Rated Basic Strategic Extended
Grade Grade Rated Recall| % Application % Thinking % Thinking %

K 20 11 55% 8 40% 1 5% 0 0%
1 29 17 59% 12 41% 0 0% 0 0%
2 31 14 45% 15 48% 2 6% 0 0%
3 31 12 39% 19 61% 0 0% 0 0%
4 32 20 63% 12 38% 0 0% 0 0%
5 24 12 50% 12 50% 0 0% 0 0%
6 33 6 18% 27 82% 0 0% 0 0%
7 25 0 0% 22 88% 3 12% 0 0%
8 30 5 17% 20 67% 5 17% 0 0%
10 47 9 19% 29 62% 9 19% 0 0%
12 49 9 18% 36 73% 4 8% 0 0%
Total 351 115 33% 212 60% 24 7% 0 0%

Table 4. Common Core State Standards for Mathematia® Depth of Knowledge
Ratings by GradeLevel

Total Total
Total Total Standards Standards
Standards Standards Rated Rated
Standards/ Rated Rated Basic Strategic Extended
Grade Grade Recall % Application % Thinking % Thinking %

K 24 14 58% 9 38% 1 4% 0 0%

1 23 8 35% 15 65% 0 0% 0 0%

2 27 14 52% 12 44% 1 4% 0 0%

3 33 12 36% 20 61% 1 3% 0 0%

4 34 19 56% 15 44% 0 0% 0 0%

5 34 11 32% 22 65% 1 3% 0 0%

6 42 11 26% 30 71% 1 2% 0 0%

7 37 8 22% 24 65% 5 14% 0 0%

8 33 9 27% 17 52% 7 21% 0 0%

N 30 14 47% 14 47% 2 7% 0 0%

A 31 10 32% 18 58% 3 10% 0 0%

F 40 6 15% 31 78% 3 8% 0 0%

G 44 1 2% 23 52% 20 45% 0 0%

S 34 0 0% 25 74% 9 26% 0 0%

Total 466 137 29% 275 59% 54 12% 0 0%
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Table 5 showshe degree of correspondence between the MA standardse@@S. Of

oneCCS.

the 351 MA standards, 338 correspond at least partially with 3 &@SlL3arenot aligredwith
a CCSAt each grade level, there aviA standardghat are fully aligned with &CS however,

the majority of alignmerstarepartial, met often with a MA standard aligned withore than

Table 5. Massachusetts Mathematic€urriculum Framework and Common CoreState

Standards Crosswalld Alignment Summary

MA MA MA

Standards Standards Standards

with 1 CCS with 2 CCS with 3 CCS

Alignment Alignments Alignments

Total
Standards
with at % with at Total with
Standards/ | least 1 Full| least 1 Full No %with No
Grade Alignment | Alignment | Full | Partial | Full | Partial | Full | Partial | Alignment | Alignment
K 20 4 20% 4 10 0 12 0 0 0 0%
1 29 8 28% 6 14 1 11 3 6 0 0%
2 31 5 16% 3 22 3 9 0 0 0 0%
3 31 7 23% 7 12 0 18 0 9 0 0%
4 32 5 16% 5 18 0 12 0 6 1 3%
5 24 3 13% 2 8 1 21 0 9 0 0%
6 33 7 21% 7 12 0 22 0 6 1 3%
7 25 3 12% 3 13 0 8 0 12 1 4%
8 30 3 10% 3 10 0 22 0 6 4 13%
47 7 15% 7 21 0 22 0 12 4 9%
49 22 45% 21 8 1 15 0 30 2 4%
Total 351 74 21% 68| 148 | 6 172 | 3 96 13 4%

The following preserstadditional information about the degree of correspondence
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it appears thabasic concepts and topics tiygpically define the mathematics domain are
covered by each set of standards (MA, CCS).

There is96%alignment between thdA mathematics standards and @€S with at
least ongoartial alignment between each of these Mansards and the CC8he patrtial
alignments reflect bothn-gradeandoff-grade alignmenfswith the offgrade alignment® the
MA standardsncluding CCS that argradelevels above as well as gratbvels below the MA
standardsAdditionally, given thevariation in specificity and narrowness/breadth refleated
each set of standards, the content of a particular MA standard could be covered with multiple
partially aligned CCS.

The two sets of standards generaltgsimilar in that the content focus and introduction
of new concepts and topics are on or near the same grade level. Each set of standards also
provides detail and specificity regarding content knowledge and skill expectations.

However, mither set of stadards is consistent in the defthwhich given concepts and
topics are described@he two sets of standards generally differ in terms of:

Level of detail:Overall,the CCS describe student experiences and learning expectations

in more detail than the MAtandards, making it more apparent what students will be

doing and learning, and how they can demonstrate mastery. As mentioned previously, the
CCS and the MA standards cover topics and content that are typical and appropriate for
mathematics; however, thevel of specificity/granularity differs between the two sets of
standardd in some cases, the CCS are more speaifid in other cases, the MA

standards are more specific and narrow.

3 A mentioned previously, this protocol for alignment provides off-grade alignment information because critical
content and skillaresometimes purposefully repeated in lower and higher greels.For those interpreting and
using such alignment results, evaluation of the appropriateness of amd offgrade alignmentis recommended vis-
a-vis desired goaldor example of the state.
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Examples:

Some CCS are stated more specifically or narrowly and matydotential for full

alignment with MA standards that are stated more generally or broadly.

e MA.6.N.6. Extend the number theory concepts of prime and composite numbers to an
understanding of prime factorization, relatively prime, greatest common faeistr, le
common multiple, and multiples. Use divisibility rules to solve problems.

e CCS.6.NS.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 diributive property to express a sum of two whole numbiet6a
with a common factor as a multiple of a sum of two whole numbers with no common
factor. For example, express 36 + 8 as 4 (9 + 2).

Some MA standards are more focused on an aspect of a @artiontept or topic,
whereas the related CCS reflect a broader range of related content and/or focus on real
world contexts.
e MA.8.A.6. Given two points, find the intercept and write the equation.
e CCS.8.F.4. Construct a function to model a linear relatipnsetween two
guantities. Determine the rate of change and initial value of the function from a
description of a relationship or from two (x, y) values, including reading these from a
table or from a graph. Interpret the rate of change and initial ehladinear function
in terms of the situation it models, and in terms of its graph or a table of values.
OrganizationMA standards have a more traditional organization with five strands
(Number Sense and Operations; Algebra, Relat@md Functions; Gemetry;
Measurement; and Data Analysis, Statistics, and Probability) consistent across all grades.
The CCS are organized with domains, and have the flexibility of moving from number
and operatiororiented standards (Operations and Algebraic Thinkihgnber and
Operations in Base Teatc.) in grades K through 5, to Ratios and Proportional
Relationships in grades 6 and 7, and Number Systems in grades 6 through 8, to high
school 6s NumbEeCCs pair da@ withmeasureynent in grades K
through 5, and move data to Statistics and Probability in grades 6 through high school,
with measurement addreslseore with geometry standards.

Crossdomain connectionalsoappear more evident in the CCS in terms of how

to reinforce earlier learning, augmexnfrrent learmg, and introduce new concepis
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example ighe followingCCS in the Measurement and Data domain that reinforces

student learning in fractions and operations, as well as combines data and measurement,

which traditinally are in separaterands.

Example:

e CCS.4.MD.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, frdimegplot find and
interpret the difference in length between the longest and shortest specimens in an
insect collection.

The organization of the CCS may seem somewhat similar ftdatienal Councibf

Teachers of Mathematidscal points, in that therare combinations/connections among

strands and different emphases depending on the grade level.

Introduction of conceptsilthough the introduction of new concepts and topics are

generally on or near the same grade level in the two sets of standasagyribeches and
levels of specificity presented by each set of standaiitis regard tantroducing new
concepts and topics appear to differ. That is, the CCS appear more specific and provide
more guidance related to the methods/strategies associatetievithritent; whereas MA
standards seem generally less prescriptive.

Examples:

¢ [For the MA standardshe first mention of fractions is in grade 1
MA.1.N.4. Understand the concept of one half in relation to one whole in everyday
situations (e.g., half a sdwich, half the class).
MA.2.N.4. Identify 1/4, 1/2, 2/4,3/4, one whole, in various ways including as parts
of a whole, as parts of a group, as measurement, and as numbers.

e TheCCS first mention fractions in grade 2:
CCS.2.G3. Partition circles ancectangles 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 hatlee same shape.

¢ In grade 3, MA standards continue with fractions:
MA.3.N.4. Identify, represent, and compare fractions between 0 and 1 with
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denominators through 12 as parts of a whole and as parts of a group.

MA.3.N.5 Identify, represent, and compare miknumbers with denominators 2, 3,

or 4 as whole numbers and as fractions (e.B/313 1/2).

MA.3.N.6 Locate whole numbers, fractions, and mixed numbers with denominators

2, 3, or 4 on the number line. Use other concrete models and pictorial regressnta

to represent and compare fractions and mixed numbers.

e The CCS grade 3 standards specify a more formal introduction to fractions:
CCS.3.NF.1. Understand a fraction 1/b as the quantity formed by 1 part when a whole
is partitioned into b equal partspderstand a fraction a/b as the quantity formed by a
parts of size 1/b.

CCS.3.NF.2. Understand a fraction as a number on the number line; represent

fractions on a number line diagram.

c. Represent a fraction 1/b on a number line diagram by defining theahtesm O
to 1 as 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.

d. Represent a fraction a/b on a number line diagram by markimgengths 1/b
from 0. Recognize that the resulting interval has size a/b and that its endpoint
locates the number a/b on the number line.

CCS.3.NF.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 number 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., bingis visualfraction model.

c. Express whole numbers as fractions, and recognize fractions that are equivalent to
whole numbers. Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 = 6;
locate 4/4 and 1 at the samenga@f a number line diagram.

d. Compare two fretions 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 themclusions, e.g., by using a visual fraction
model.

Some of these differences between the two sets of standards could be interpreted as
indicators of differences in rigor. However, there is no consistent trend in the elements of each
set of standards thatipports one being clearly more rigorous than the c8wne of the MA
standards could be interpreted as being more rigoroustimaa of theCCS, and some of the

CCS could be interpreted as being more rigorous than the MA standards.
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Examples:

MA.10.A.7. Given coordinates for a linear equation and a point not on the line, find
the equation that represents the line through the given point and perpendicular to the
given line, and find the equation that represents the line through the givenrbint a
parallel to the given line.

CCS.GGPE.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 givan).poi

MA.12.D.1. Select an appropriate graphical representation for a set of data and use
appropriate statistics (e.g., quartile or percentile distribution) to communicate
information about the data.

CCS.SID.2. Use statistics appropriate to the shape efita distribution to compare
center (median, mean) and spread (interquartile range, standard deviation) of two or
more different data sets

CCS.SID.5. Summarize categorical data for two categories inway frequency

tables. Interpret relative frequees in the context of the data.

As shown previously in Table 5, 13 of the 351 MA standards do not align with a CCS. As

shownin Table 6, 19®f the 466 CCS do not align with a MA standésde AppendiA, Tables

Al andAZ2 for a list of the MA standards drCCS thatvere not aligned)
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Table 6. Common Core State Standards for Mathematic® Summary of Alignments
with Revised Commonwealth oMassachusetts Mathematics Standards

Standards/| Taal CCS with at Total CCS with ng
Grade Grade leastl MA Alignment | % MA Alignment %
K 24 15 63% 9 38%
1 23 19 83% 4 17%
2 27 22 81% 5 19%
3 33 24 73% 9 27%
4 34 24 71% 10 29%
5 34 18 53% 16 47%
6 42 22 52% 20 48%
7 37 20 54% 17 46%
8 33 21 64% 12 36%
N 30 12 40% 18 60%
A 31 16 52% 15 48%
F 40 24 60% 16 40%
G 44 20 45% 24 55%
S 34 11 32% 23 68%
Total 466 268 58% 198 42%

Regarding the nature of ti@ MA standardshat arenotaligned with any CCSni
grades 4, 6, and 7, the naligned standards represent three different strands, but each describes
content in a narrow way, and may well be incorporated in the curriculum in the corresponding
gradelevel CCS, although not explicitly specified in the CC8 the four grade 8 nealigned
standards, three are in Algebra and two of those are specific to linear relationshgsg, and
considerably more narrowly defined than related CCS in grade 8. Thalignad Geometry
standard is conceptually introducedaigrade 3CCS, whereas the naligned Geometry
standard in grade 10 specifies a type of graph that may or may not be included in the CCS. Two
of the three nomaligned grade 10 Measurement standards are similarly narrow, as are the two
grade 12 notaligned Algebra standards; it is not evident that the content in these narrowly

defined MA standards would or would not be included in corresponding-tpaeleCCS.
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A review of the noraligned CCSuggestshat the content in a great many of these-non

alignedCCS could be addressed in the MA standards. There are a variety of reasons that thi

correspondence was not coded, including:

Within each set of standards, a portion of the standards are very specific and narrowly

defined (e.g., specifying concepts aogics that are to be addressed had they are to be

addressed

Certain models and strategies specified in the CCS are not explicitly named in the MA

standards, but may be included in the ways the MA standards are @naostdlction and

assessment

If one CCS was considered better aligned to the targeted MA standard, or aligned strongly

enough, then other CCS,-aand offgrade level, were not considered

o For example, CCS.K.OA.5 could be included in MA.1.N.10, but analysts found-an on
grade standard;CS.1.0A.3, fully aligned to MA.1.N.10.

0 And CCS.K.OA.3 could be considered to be a strong match with MA.K.N.8, which was
considered a full alignment with CCS.K.OA.1.

When a CCS specified models or strategies to be used in building conceptual undheystandi

the standard could be interpreted narrowly and not necesasitilg focus of an MA

standard.

o For example, CCS.4.0A.1 is specific about multiplicative comparisons, and may not be
the best match for a more general MA standard.

Some CCS cover a greatmber of components (e.g., CCS.7.EE.4dajlothers specify

strategies (e.g., CCS.6.G.2) or models (e.g., CCS.7.SP.7b) that are not identified in the MA

standards.
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Some CCS content is related to MA standards that may be morevihgears apart (e.g.,

CCS.7.SP.8c).

And for some CCSone or more individual subpattsatcould be aligned to MA standards

are not specifically addressed (e.g., CCS.3.MRBI;7@CS.8.EE.8&; CCS.8.G.1x).

In the upper grades, a certain amount of contdabeled( + ) ,getingtthastudent taking

or preparing to take advanced courses, much of which may not be reflected in more general

MA standards.

o0 The CCS include more content dealing with matrices than is found in the MA standards
(MA.12.A.11). However, the CCS high sai@ategory Number and Quantity has an
entire domain involving matrices, Vectors and Matrix Quantities. Most of thadel N
standards are designated (+) for students taking advanced courses; and 9 of the 12 non
aligned CCS standards are from this domain.

o0 Much of the content described in the CCS geometry standards is not reflected in the MA
standards. Although the MA standards cover conic sections and trigonometric functions,
they do not include all content covered in the CCS geometry domains of Congruence,
Circles, Geometric Measurement and Dimension, and Modeling with Geometry. MA

o Standardslo not include the content specified in the CCS geometry clusters on similarity
and using coordinates to prove geometric theorems.

o0 Atleast one MA standard was considks® general that it could apply to a great number
of the CCS. In this case, MA.12.A.4 is rated Not Clear because the standard statement is
so broad it can be interpreted to include a wide variety of content or can be taught more
superficially. It may alig with the entire Trigonometric Functions domain, and it could

align with most of the Linear and Exponential Mod#dgnainexcept FLE.1B and the
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parts of FLE.2 and FLE.5 that include linear functions. The same standard could align
to the Building Functins domain and the Interpreting Functions domain except for F
IF.3F through HF.7Ai D.
e Findly, thereferent used in an analysis of this type may have an effecton outcomes of

alignment analyses. That is, if afireversed crosswalk analysis were conducted with the
CCS used as areferent, and given the variability in level of specificity and focus reflected
in both sets of standardsthere may have been additional alignments found between the
CCS and the MA standards.
Although there is no alignment between some of the MA standards and some of the CCS,

both sets of standards appear to allow for a similar range of appropriate mathewatepts

and topics across the grade levels.

Vertical Alignment

Overall, both sets of standards showed adequate vertical alignment for all the areas of
mathematics addressed in each set. The MA standards present standards by grade le®el, preK
by grade spansi90 and 1112, and by course for high school. Related gdiatis are grouped by
strand and show purposeful progression from Kindergarten through grade 8 and high school. The
CCS are presented by grade levédl8Kand by category for high school. Related standards are
grouped by clusters which are grouped withimdins and also show purposeful progression
from Kindergarten through grade 8 and high school.

In the MA standards, across grades preékhe heaviest emphasis (based on number of
standards) involves the Number and Operations strand, and the least empivatie Data,

Statistics, and Probability strand, with the exception of grade 2. Overall, in gradés pineke

is steady emphasis on the Geometry and on the Measurement strands. In grades 7 and 8, the
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number of standards in the Algebra, Relations,Fntttions strand increases and there is a
decrease in the Number and Operations strand. The heaviest emphases on Algebra, Relations,
and Functions begin in grade 8 and continue in grade spafs@d 1112. The Geometry and

the Measurement strands aravigy emphasized in the gradél® span. A close look at related
standards within each strand shows standards appropriately related to each other, within and
across the grades. There are various instances where standards from different strands within a
grade are connected and appropriately reinforce one another. For example, grade 6 standards in
algebra and in measurement can reinforce one another, based on situations or contexts.

e 6.A.4 Identify and describe relationships between two variables wibhstant rate of
change. Contrast these with relationships where the rate of change is not constant.

e 6.M.1 Solve problems involving proportional relationships and units of measurement
(e.g., rate of speed, unit conversions in the same system, scale maghs}, Include
appropriate units.

Likewise, standards within strands build on one another and increase in complexity. The
six standards in the grade 2 Measurement strand provide an example of this.

e 2.M.1 Measure and compare common objects using metit)5. customary (English)
units of length measurement. Use appropriate notation of units, including symbols and
abbreviations.

e 2.M.2 Select and correctly use appropriate measurement tools (e.g., ruler marked in
guarter inch intervals, balance scale, t@meter).

e 2.M.3 Tell time at quartelnour intervals on analog and digital clocks, using A.M. and
P.M.

e 2.M.4 Compare length, weight, and capacity for two or more objects by using direct
comparison.

e 2.M.5 Make and use estimates of measurement, includingwheme, and weight.

e 2.M.6 Describe relationships among equivalent quantities, including money and
measurement. For example, four cups are equivalent to one quatrt.

In all strands, the MA standards in the upper elementary grades lay foundations for the

high school standards.
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Although the MA standards may specify mastery of certain topics in various grades,
students need preliminary experiences and opportunities in earlier grades in order to successfully
reach mastery at grade level, and may benefit idditional instructional support to reach
learning expectations at gratéevel and beyond. The Framework goes beyond describing
minimum essentials, but still allows for teachers to develop student learning experiences that
would build deeper conceptual werdtandings and strengthen connections with other learning.

In the CCS, across grades 5, there is heavy emphasis on domains involving number
and operations, and steady emphasis on geometry. The measurement and data domain is more
heavily emphasized igrades 2 4. Counting and cardinality are appropriately emphasized in
Kindergarten, and standards related to fractions begin in grade 3, increasing in emphasis in
grades 4 and 5. A close look at related standards within each domain shows standards
approprately related to each other, within and across the grades.

One example of crosgrade progression is shown below:

Kindergarten: K.OA.4. For any number from 1 to 9, find the number that makes 10 when i
to the given number, e.g., by using objects owirgs, and record the answer
with a drawing or equation.

Grade 1 1.0A.6. Add and subtract within 20, demonstrating fluency for addition and
subtraction within 10. Use strategies such as counting on; making ten (e.qg.
=8+2+4 =10+ 4 = 14¢ecomposing a number leading to a ten (e.gi,43
=137 37 1 =101 1 =9); using the relationship between addition and
subtraction (e.g., knowing that 8 + 4 = 12, one knows 82 4); and creating
equivalent but easier or known sums (e.g., adding @y creating the known
equivalent6 +6 +1 =12 +1 =13).

Grade 2: 2.0A.4. Use addition to find the total number of objects arranged in rectanc
arrays with up to 5 rows and up to 5 columns; write an equation to express
total as a sum of equatidends.

Grade 3: 3.0A.1. Interpret products of whole numbers, e.g., interpret 5 x 7 as the tot
number of objects in 5 groups of 7 objects each. For example, describe a c
in which a total number of objects can be expressed as 5 x 7.

Grade 4. 4.0A.1. Interpret a multiplication equation as a comparison, e.g., interpret 3
x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as
Represent verbal statements of multiplicative comparisons as multiplicatior
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equations.

Grade 5: 5.0A.2. Write simple expressions that record calculations with numbers, ar
interpret numerical expressions without evaluating them. For example, exp
the calcul ation Aadd 8 and 7, the
x (18932 + 921) idhree times as large as 18932 + 921, without having to
calculate the indicated sum or product.

There are several instances where standards from different domains within a grade are
connected and appropriately reinforce one another. For example, in gadieits explore and
model operations using area models related to measurement and geometric figures.

e 3.0A.3. Use multiplication and division within 100 to solve word problems in situations
involving equal groups, arrays, and measurement quantitied)eigsing drawings and
eqguations with a symbol for the unknown number to represent the problem.

e 3.MD.7. Relate area to the operations of multiplication and addition.

o 3.MD.7c. Use tiling to show in a concrete case that the area of a rectangle with
whole-number side lengths a and b + c is the sum of a x b and a x c. Use area
models to represent the distributive property in mathematical reasoning.

o 3.MD.7d. Recognize area as additive. Find areas of rectilinear figures by
decomposing them into nasverlapping ectangles and adding the areas of the
non-overlapping parts, applying this technique to solve real world problems.

Domain names and emphases shift in grades 6 through 8. There are six domains, with
each grade level having clusters of standards in fivlkeeo§ix domains. Igrades 6 and Tor
examplethe ratios and proportional relationships domain builds from the algebraic thinking and

work with fractions from the earlier grades.

e An example from grade 6 is 6.RP.3. Use ratio and rate reasoning toealiwerd and
mat hemati cal problemsé. 6. RP. 3a. Make tabl
with wholenumber measurements, find missing values in the tables, and plot the pairs of
values on the coordinate plane. Use tables to compare ratios.

e An example from grade 7 is 7.RP.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 % mile in each % hour, compute the unit

rate & the complex fractioH4y4miIes per hour, equivalently 2 miles per hour.
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Also, grade 6 standargdaceheavy emphasis on the number system and expressions and
equations, building from concepts introduced in number and operations, as well as algebraic
thinking in the earlier grades. Grade 7 shows fairly even emphasis across the first three domains,
increased emphasis in geometry, and heavy emphasis in statistics and probability. One reason for
this heavy emphasis is that grade 7 is when the standardsitbkplidress probability. The
foundation for this, however,iswalr ounded i n studentsd earlier
sample spaces, and modeling.

The cluster begins with basic concepts of probability:

e 7.SP.5. Understand that the probability of ancleaevent is a number between 0 and 1
that expresses the likelihood of the event occurring. Larger numbers indicate greater
likelihood. A probability near O indicates an unlikely event, a probability around %2
indicates an event that is neither unlikely hiely, and a probability near 1 indicates a
likely event.

The cluster ends with more sophisticated student experiences:
e 7.SP.7. Develop a probability model and use it to find probabilities of events. Compare

probabilities from a model to observed fregaies; if the agreement is not good, explain

possible sources of the discrepancyé. and
e 7.SP.8c. Design and use a simulation to generate frequencies for compound events. For

example, use random digits as a simulation tool to approximate the answer to the

guestion: 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?].

In grade 8, there is again heavy emphasis on expressions and equations, and functions are
formally introduced; theresiheavy emphasis on geometry, and decreased emphasis on statistics
and probability. These emphases provide strong foundations for upcoming concepts in high
school.

Unlike the grades K 8 standards, the high school standards are organized in six
conceptuatategories, each with from four to six domains. Five of the six categories specifically

address topics corresponding to the domainsadeg K through 8//ithin conceptual
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categories, there are direct connections between students learning in thgeadieand there is

a range of complexity in the content. For example, consider the Functions standard for
interpreting functions, fF.4. For a function that models a relationship between two quantities,
interpret key features of graphs and tables in$asfithe 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; symetries; end behavior; and periodicity. This standard builds on grade 8
standard 8.F.2. Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions). For examele, giv

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. And, standard F
IF.4 leads directly to the standard for building functiorBR=1. Write a function that describes a
relationship between two quantitiesBF.1a. Determine an explicit expression, a recursive
process, or steps for calculation from a context. And, standdfctfirectly relates to linear

and exponential models stand&-dE.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).

Although theCCSmay specify mastery of certain topics in various grades, students need
preliminary experiences and opportunities in earlier grades in order to successfully reach mastery
at grade level. For example, students may not know the names of specific properties o
operations or the formal language of concepts such as congruence; however these concepts and
understandings are introduced eastyand reinforced through the grades. Students who have not

been exposed to certain concepts or ways of doing mathematiecsgsaxplaining their
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reasoning, or reading and creating number sentences or equations with a symbol for an unknown
number to represent a situation, may require additional instructional support to reach learning
expectations at gradevel and beyond. Fro this standpoint, th€CSmay be more complex or
challenging than minimum essentials, upon and beyond which teachers and students are expected
to build deeper understandingisd connect with other learning

Analyst ratings for each of the mathematics MA standards and CCS evaluated can be
found i n this r epor tAnalysiaat tbeocCompneaonwealtmad document |
Massachusetts State Standards and the Common Core State Standards for English Language Arts

andMathematicsAnalyst Ratings: Mathematigs
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English Language Arts

Tables 7 and 8how the clarity and measurability ratings by grade level for the MA and
CCS standards respectively. Both sets of standards are clear (on average with rounding up for
bothsets of standard9;3% and 98% for the MA standards and the CCS respectively), and both
sets of standards are measurable (98% of the MA standards, on average with rounding up, and

97% of the CCS).

Table 7. Massachusetts English Language Arts Curriculum Freneworkd Summary of
Clarity and Measurability Ratings by Grade Level

Clarity Measurability
Standards/
Grade Grade Yes % No % Yes % No %
K 51 51 100% 0 0% 50 98% 1 2%
1 55 53 96% 2 4% 55 100% 0 0%
2 60 60 100% 0 0% 60 100% 0 0%
3 55 55 100% 0 0% 54 98% 1 2%
4 55 55 100% 0 0% 52 95% 3 5%
5 44 44 100% 0 0% 43 98% 1 2%
5¢8 3 3 100% 0 0% 3 100% 0 0%
6 41 34 83% 7 17% 40 98% 1 2%
7 34 31 91% 3 9% 33 97% 1 3%
8 31 29 94% 2 6% 30 97% 1 3%
9 24 16 67% 8 33% 23 96% 1 4%
9¢12 10 10 100% 0 0% 9 90% 1 10%
10 25 22 88% 3 12% 25 100% 0 0%
11 25 19 76% 6 24% 25 100% 0 0%
12 22 17 77% 5 23% 22 100% 0 0%
Total 535 499 93% 36 7% 524 98% 11 2%
WestEd 9

38 July 2010



Table 8. Common Core State Standards for English Language Arfs Summary of

Clarity and Measurability Ratings by Grade Level

Clarity Measurability
Standards/

Grade Grade Yes % No % Yes % No %
K 64 63 98% 1 2% 60 94% 4 6%
1 72 70 97% 2 3% 67 93% 5 7%
2 63 62 98% 1 2% 58 92% 5 8%
3 78 78 100% 0 0% 75 96% 3 4%
4 74 74 100% 0 0% 71 96% 3 4%
5 72 72 100% 0 0% 70 97% 2 3%
6 68 64 94% 4 6% 67 99% 1 1%
6¢8 37 37 100% 0 0% 36 97% 1 3%
7 65 62 95% 3 5% 64 98% 1 2%
8 67 64 96% 3 4% 66 99% 1 1%
9¢10 101 99 98% 1 1% 99 98% 2 2%
11¢12 99 97 98% 1 1% 98 99% 1 1%
Total 860 842 98% 16 2% 831 97% 29 3%

Tables9 and10 show the depth of knowledge (DOK) ratings by grade level for the MA
and CCS standards respectively. Both sets of standards reflect content skills and knowledge at
the Recall, Basic Application, Strategic Thinking, and Extended Thinking levelsalQwath
sets of standards show Recall and Basic Application decreasing in percent as the grade levels
increase, and Strategic Thinking and Extended Thinking increasing in percent as the grade levels
increase. Compared to the MA standards, the CCS temal/toa lower percentage of standards
at the Recall level, and a higher percentage of standards at the Strategic Thinking level. The CCS

also have standards at the Extended Thinking level distributed across grades, whereas the MA

standards at that DOK lelvare concentrated at grades 9 through 12.
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Table 9. Massachusetts English Language Arts Curriculum Framewor® Depth of
Knowledge Ratingsby Grade Level

Total Total
Total Total Standards Standards
Standards Standards Rated Rated
Standards/ Rated Rated Basic Strategic Extended

Grade Grade Recall % Application % Thinking % Thinking %

K 51 35 69% 16 31% 0 0% 0 0%

1 55 33 60% 19 35% 3 5% 0 0%

2 60 30 50% 25 42% 5 8% 0 0%

3 55 23 42% 26 47% 6 11% 0 0%

4 55 15 27% 28 51% 11 20% 1 2%

5 44 11 25% 21 48% 12 27% 0 0%
5¢8 3 0 0% 0 0% 0 0% 3 100%

6 41 9 22% 19 46% 13 32% 0 0%

7 34 8 24% 11 32% 15 44% 0 0%

8 31 6 19% 11 35% 12 39% 2 6%
9 24 3 13% 4 17% 12 50% 5 21%
9¢12 10 2 20% 5 50% 2 20% 1 10%
10 25 4 16% 5 20% 12 48% 4 16%
11 25 0 0% 5 20% 11 44% 9 36%
12 22 0 0% 4 18% 12 55% 6 27%

Total 535 179 33% 199 37% 126 24% 31 6%

Table 10. Common Core State Standards for English Language Arts Depth of
Knowledge Ratings by Gradel.evel

Total Total Total
Total Standards Standards Standards
Standards Rated Rated Rated
Standards/ Rated Basic Strategic Extended

Grade Grade Recall % | Application Thinking | % | Thinking | %
K 64 35 55% 26 41% 3 5% 0 0%

1 72 35 49% 28 39% 9 13% 0 0%

2 63 23 37% 32 51% 7 11% 1 2%

3 78 22 28% 38 49% 15 19% 3 4%

4 74 13 18% 36 49% 22 30% 3 4%

5 72 11 15% 27 38% 29 40% 5 7%

6 68 8 12% 16 24% 40 59% 4 6%
6¢8 37 0 0% 15 41% 19 51% 3 8%
7 65 6 9% 12 18% 38 58% 9 14%
8 67 9 13% 11 16% 38 57% 9 13%
9c10 101 7 7% 18 18% 58 57% 18 18%
11c¢12 99 6 6% 15 15% 56 57% 22 22%
Total 860 175 20% 274 32% 334 39% 77 9%
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Table 11shows the degree of correspondence between the MA standard€&n®C
the 535 MA standard34% (397) correspond at least partially with a CCS.61% (324) have at
least one CCStha is fully aligned, and26% (138) are not aligned with a CCS. The number of
MA standards with no match to at least one CCS is bighdhe elementary grades, much lower

at the middle grades, and very low at high school.

Table 11. Massachusetts English Language Art€urriculum Framework and
Common CoreState Standards Crosswalld Alignment Summary

MA MA MA
Standards| Standards | Standards
w/ 1 CCS| w/2CCS | with3 CCS
Alignment | Alignments | alignments
Total
Standards | % with at Total
with at least 1 — — — | Standards
Standards/ | least 1 Full Full — -8 — -8 — ug with No % No
Grade Alignment | Alignment| 2 | £ | 2 S|z & | Alignment | Alignment
K 51 33 65% 26 3 10 4 3 0 14 27%
1 55 32 58% 25 | 4 9 1 6 0 19 35%
2 60 31 52% 22 7 8 4 9 3 21 35%
3 55 25 45% 25 5 0 0 0 0 26 47%
4 55 29 53% 29 2 0 0 0 0 25 45%
5 44 27 61% 27 2 0 2 0 0 15 34%
5¢8 3 3 100% 0 0 0 0 9 0 0 0%
6 41 27 66% 16 | 11 | 17 1 4 2 4 10%
7 34 21 62% 12 8 16 0 3 0 5 15%
8 31 19 61% 11 7 10 0 9 0 5 16%
9 24 19 79% 9 5 6 0 21 0 0 0%
9¢12 10 10 100% 1 0 16 0 3 0 0 0%
10 25 19 76% 13 | 4 2 0 15 0 2 8%
11 25 15 60% 9 10 3 1 12 0 0 0%
12 22 14 64% 7 6 3 1 15 0 2 9%
Total 535 324 61% 232 | 74 | 100| 14 | 109| 5 138 26%

The following presents additional information about the degree of correspondence

between the revised Commonwealth of Massachusetts staratatdhe CCS, including
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information from qualitative analyses of the standaBdsed on the outcomestbeseanalyses,
it appears thaboth setof standards (MA, CCS)over the same general concepts, knowledge,
and skills that define the domain of English language arts; where they tend to differ is in
elements of particular emphasis or focus of the content covaragéwo sets of standards
generallyaresimilar in that theoverarchingcontent focuss well as thentroduction and
emphasis of English language arts knowledge and skél®n or near the same grade level.
Each set of standards also provides detail and specificity regarding coraestedae and skill
expectations.
Many of he MA standardshat are not aligned to any CCS standards reflect the MA
emphasis on certain genres (such as poetry and mythology) or on foreign wordsaged.ph
Examples:
e 1.M.1lldentify common characteristics of folktales and/onfaales, such as
ani mals who speak, magic, a setting tha
e 4.VC.5 Identify words from other languages that have been adopted into English
(e.g.,ballet, pizza, sushi, algebya
e 5.P.3 Explain how poets use sound effects in humorousgoe
e 7.M.1 Identify conventions in epic tales (e.g., extended simile, the quest, the
herobs task, special weapons or clothin
e 8.VC.2 Identify the origin and explain the meaning of gragpropriate foreign
words or phrases used frequently in written English (pey.se, passe, au
courant, du jouy.
e 10.P.1 Analyze how authors create multiple layers of meaning and/or deliberate
ambiguity in a poem.
In addition, the organization of the MA standards as compared to theefl€S the
differences of emphasis, and account for many of thenmached standards. The MA standards
have separate strands for genres of literature (Naorfickiction, Poetry, Drama, and Myth,

Legend, Traditional Narrative, and Classical Literature) whereas the CCS subdivide the literature

standards into skiland conceptelated strands (Key Ideas and Details, Craft and Structure,
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Integration of Knowledgand Ideas, and Range of Reading and Level of Text Complexity),
intended to apply to all genres of literature.

As shown previously in Tabl&l, 138 of the 535 MA standards do not align with a CCS.
As shown below in Tabl&2, 506 (59%) of the 860 CCS standsuido not align with a MA
standardgeeAppendix B, Tables B1 and Har a list of the MA standards and CCS that were

not aligned).

Table 12. Common Core State Standards for English Language Arés Summary of
Alignments with Massachusetts English Language As Curriculum Framework

Total CCS
with at Total CCS
leastl with no
Standards/ MA MA
Grade Grade Alignment % Alignment %
K 64 22 34% 29 45%
1 72 20 28% 35 49%
2 63 20 32% 24 38%
3 78 22 28% 50 64%
4 74 20 27% 46 62%
5 72 16 22% 47 65%
6 68 17 25% 32 47%
6¢8 37 2 5% 35 95%
7 65 17 26% 33 51%
8 67 11 16% 45 67%
9¢10 101 7 7% 65 64%
11c12 99 13 13% 65 66%
Total 860 187 22% 506 59%

Part of the reason for the large percentage of unaligned CCS is due to the difference in
the numbers of standards35 total MA standards versus 860 total CCS standards (as counted for
the purposes of this study, at the most specific level of the standard desgriptors

Another reason is the difference in organization, as mentioned above. The CCS address a
broader rangef English language and literacy skills than do the MA standards, and structure

them so that the same strands and standards, as defined by the College and Career Readiness
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(CCR) anchor standards, are addressed by specific standards at each gradgradelspan.
For example, in the Reading Standards for Literature, the strand Integration of Knowledge and
Ideas includes the following CCR: Integrate and evaluate content presented in diverse formats
and media, including visually and quantitatively, aslaslin words. The following two grade
specificstandards in the example belave not aligned to any MA standard, since cirogslia
connections are not a focus of the MA standards.

Examples:

e RL.6.7 Compare and contrast the experience of reading adtanya, or poem to
listening or viewing an audio, video, or live version of the text, including
contrasting what they fAseed0 and fAhearo
perceive when they listen or watch.

e RL.7.7 Compare and contrast a written story, drasnppem to its audio, filmed,
staged, or multimedia version, analyzing the effects of techniques unique to each
medium (e.g., lighting, sound, color, or camera focus and angles in a film).

The CCS also include an entire set of standards at gratizstte Standards for Literacy
in History/Social Studies, Science, and Technical Subjects, with atfwetus not directly
addressed in the MA standards. While apparently intended as a guide for teachers of disciplines
other than English language arts, theyiacluded in the same document as the Standards for
English Language Arts in recognition that English language arts teachers have a role in

devel oping studentsodé |iteracy skills as appli

Vertical Alignment

The study of vertal alignment of the two sets of standards involved examining each set of
standards based on the following criteria for how the standards relate to each other across grade

levelsand increase in complexity across grade levels

e Prerequisite skills and kndadge appear as appropriate at lower grade levels.
e Broader, deeper, and new skills and knowledge appear at higher levels (building
on skills and knowledge in lower/prior levels) and are introduced at the
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appropriate level.
¢ Any repetition of standards (i,eskills and knowledge) appears purposeful.
e ltis clear what skill/knowledge is to be acquired and when it is to be acquired.

Overall, both sets of standards showed adequate vertical alignment for all the areas of English
language arts addressed in easth A strength of the CCS is the Language standards, which, in
addition to individual descriptors for each grade, include charts showing the progression of
language skills across gradesliriitation of the CCS standards is lack of craggade
differentiaton of certain standards, resulting in frequent repetition of the exact same or very
similar descriptions of skills and knowledge across two or more grades; however, this appears to
be purposeful in order to maintain consistency in addressing the ovetgp@BR standards
throughout K12. A strength of the MA standards is the Research and Writing standards, which
clearly and concisely differentiate increasingly complex core skills and knowledge across grades
from PreK through 12. Aimitation of the MA stamards is the frequent use of the verb
Ai dentifyo in the descriptor of what students
standards at grade levels from PreK through 8 owh#&h can maké difficult to determine
whether and how skills and knasdge increase in complexity for these standards across grades.
Examples:
CCS Strength: Language Standards
e L.3.1g Form and use comparative and superlative adjectives and adverbs, and
choose between them depending on what is to be modified.
e L.4.1d Order adjectives within sentences according to conventional patterns (e.qg.,
a small red bagather thara red small bay
CSSLimitation : Repetition of Standards
e W.9-10.7 and W.1412.7
Conduct short as well as more sustained research projectsweraa question
(including a sekgenerated 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.
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MA Standards Strength: Research and Writing Standards
e 6.WP.1 Present a position or point of view to an identified audience and use
relevant facts, quantitative informatio
persuade the reader.
e 7.WP.1 Write persuasive arguments ttlatirly present a position, that
acknowledge other positions, and that are designed for a particular audience.

e 7.WP.2 Employ clear claims and premises to suppgunaents and language
formality suitable to the intended audience.

MA Standards Limitaton: Over use of the Verb Aldentify
o 2.F.1 Identify the major characters, setting, and plot of a story.
o 3.F.2 Identify personality traits of characters from the thoughts, words, and
actions that reveal their personalities.
Analyst ratings for each of tHeLA MA standards and CCS evaluated can be found in
this reportos ac amalyspafthg Comgondealth Massanhusetts Btate

Standards and the Common Core State Standards for English Language Arts and Mathematics:

Analyst RatingsEnglish Language Arts.0
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V. Conclusions and Recommendations

Based on these analyseg, both mathematics and EL&eMA standardsind the CCS
overlap in content coveraged are comparable in terms of clarity and measuralfiipm a
gualitative examination of the standards, lsatts have meriin ELA, for examplethe MA
standardsnclude a focus on specific genres of literature and the, deacise, and vertically
well-aligned Research and Writing standaiidse CCS include the detailed and vertically well
aligned Language standards, and the inclusion of the Standards for Literacy in History/Social
Studies, Science and Technical Subjdatsnathematicsboth sets of standardentain skills
and knowledgacrosDOK levels however, the CCS tend include a slightly higher
percentage of standards that refleigher levels of cognitive demand (i.e. Strategic Thinking in
mathematics; Stragic Thinking and Extended Thinking in ELA).

A closer examination dhenature of the correspondence between the two sets of
standardss recommendedn orderto verify thatthe particular points of overlap are in areas that
are valuede.qg., particulacontent skills and knowledge, characteristics of standaaddjo
better understanithe degree to whicpoints of distinction present opportunities forther

enhancing aspect sratberthanridieatelgnitadidn® 6 s st andar ds
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Appendix A:

Standards

Not

Al i gnedbMat hemati cs

Table A1l. Commonwalth of Massachusetts Mathematics Standards with No Common
Core State Standards Alignments

Grade

Strand/
Cluster

ID

Student Learning Standards

4

Algebra, Relations, and Functio

4.A.3

4.A.3 Determine how a change in one
variable relates to a change irsacond
variable (e.g., inpubutput table).

Geometry

6.G.1

6.G.1 Extend classification, description,
and comparison of thregimensional
shapes to include spheres, cones, and
cylinders based on their properties.

Data Analysis, Statistics and
Probability

7.D.3

7.D.3 Determine how the addition of nev
data points will affect measures of centra
tendency and spread.

Algebra, Relations, and Functio

8.A.10

8.A.10 Find linear equations that
represent lines parallel to a given line.

Algebra,Relations, and Function

8.A.11

8.A.11 Explain the meaning of a positive
negative, zero, and undefined slope.

Algebra, Relations, and Functio

8.A.13

8.A.13 Explain and analyze (both

guantitatively and qualitatively, using
pictures, graphs, chast or equations) how
a change in one variable results in chang
in another variable. For example, How
does the circumference change when the
diameter is doubled?

Geometry

8.G.1

8.G.1 Relate the distributive law to the
area of rectangles.

9-10

Geometry

10.G.16

10.G.16 Use vertezdge graphs to model
and solve problems.

9-10

Measurement

10.M.4

10.M.4 Relate changes in the
measurement of one attribute of a two
dimensional shape to changes in other
attributes of the same shape. Relate
changes in the mesaurement of one three
dimensional object to changes in other
attributes. For example, explain how
changing the radius or height of a cylinde
affects its surface area or volume.
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Strand/

Grade Cluster ID Student Learning Standards

9-10 | Measurement 10.M.5 | 10.M.5 Describe the effects of
approximate error irmeasurement and
rounding on measurements and on
computed values from measurements.

9-10 | Measurement 10.M.6 | 10.M.6 Use dimensional analysis for uni
conversion and to confirm that expressio
and equations make sense.

11-12 | Algebra, Relations, arfeinctions| 12.A.20{ 12.A.20 Use mathematical induction to
prove theorems and verify summation
formulas, e.g., verify: . . .

11-12 | Algebra, Relations, and Functio|l 12.A.21| 12.A.21 Solve quadratic equations with
complex coefficients.
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Table A2. CommonCore State Standards with No Massachusetts Alignment

Grade | Domain Cluster ID Standard
Counting and Know number K.CC.2| 2. Count forward beginning from a give
K Cardinality | names and the number within the known sequence
K.CC count sequence. (instead ofhaving to begin at 1).
Counting and Counttotellthe| K.CC5|p® / 2dzyd (G2 | yagSI
Cardinality | number of guestions about as many as 20 things
K K.CC objects. arranged in a line, a rectangular array,
a circle, or as many as 10 things in a
scattered configuration; given a numbe
from 1¢20, count out that many objects
Operations | Understand K.OA.2 | 2. Solve adiion and subtraction word
and addition as problems, and add and subtract within
Algebraic putting together 10, e.g., by using objects or drawings t
K Thinking and adding to, represent the problem.
K.OA and understand
subtraction as
taking apart and
taking from.
Operations | Understand K.OA.3 | 3. Decompose numbers less than or
and addition as equal to 10 into pairs in more than one
Algebraic putting together way, e.g., by using objects or drawings
K Thinking and adding to, and record each decomposition by a
K.OA and understand drawing or equation (e.g., 5 =2 + 3 and
subtraction as =4 +1).
taking apart and
taking from.
Operations | Understand K.OA.4 | 4. For any number from 1 to 9, find the
and addition as number that makes 10 when added to
Algebraic putting together the given number, e.g., by ugjrobjects
K Thinking and adding to, or drawings, and record the answer wit
K.OA and understand a drawing or equation.
subtraction as
taking apart and
taking from.
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Grade | Domain Cluster ID Standard
Operations | Understand K.OA.5 | 5. Fluently add andubtract within 5.
and addition as
Algebraic putting together
K Thinking and adding to,
K.OA and understand
subtraction as
taking apart and
taking from.
Geometry Identify and K.G.3 | 3. Identify shapes as twdimensional
K.G describe shapes 6teAy3a Ay | LEFyYyS]
(squares, circles RAYSyaArzylt oaazf ]
triangles,
K
rectangles,
hexagons, cubeg
cones, cylinders,
and spheres).
Geometry Analyze, K.G.5 | 5. Model shapes in the world by buildin
K K.G compare, create shapes from components (e.g., sticks g
and compose clay balls) and drawing shapes.
shapes.
Geometry Analyze, K.G.6 | 6.Compose simple shapes to form larg
K.G compare, create aKI LIS&ad C2NJ SEI YLJM
K : . . .
and compose two triangles with full sides touching to
shapes. YE1S I NBOGIy3f SKi
Operations | Understand and| 1.0A.4 | 4. Understand subtraction as an
and apply properties unknownaddend problem. For example
Algebraic of operations subtract 10¢ 8 by finding the number
1 Thinking and the that makes 10 when added to 8.
1.0A relationship
between
addition and
subtraction.
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Grade | Domain Cluster ID Standard
Number and | Use place value | 1.NBT.4| 4. Add within 100, including adding a
Operations | understanding two-digit number and a ondligit
in Base Ten | andproperties number, and adding a twdigit number
1.NBT of operations to and a multiple of 10, using concrete
add and models or drawings and strategies bas
subtract. on place valueproperties of operations,
1 and/or the relationship between
addition and subtraction; relate the
strategy to a written method and explai
the reasoning used. Understand that in
adding twaedigit numbers, one adds ten
and tens, ones and ones; and sometim
it is necessary to compose a ten.
Number and | Use place value| 1.NBT.5| 5. Given a twadigit number, mentally
Operations | understanding find 10 more or 10 less than the numbe
in Base Ten | and properties without havingto count; explain the
1 ) .
1.NBT of operations to reasoning used.
add and
subtract.
Number and | Use place value | 1.NBT.6| 6. Subtract multiples of 10 in the range
Operations | understanding 10-90 from multiples of 10 in the range
in Base Ten | and properties 10-90 (positive or zero differences),
1.NBT of operations to using concrete models or drawings and
1 add and strategies based on place value,
subtract. properties of operations, and/or the
relationship between addition and
subtraction; relate the strategy to a
written method and explain the
reasoning ued.
Operations | Add and 2.0A.2 | 2. Fluently add and subtract within 20
and subtract within using mental strategies. By end of Grag
2 Algebraic 20. 2, know from memory all sums of two
Thinking one-digit numbers.
2.0A
Number and | Use place value| 2.NBT.6| 6. Add up to four twedigit numbers
Operations | understanding using strategies based on place value
5 in Base Ten | and properties and properties of operations.
2.NBT of operations to
add and
subtract.
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Grade | Domain Cluster ID Standard
Measuremen| Relate addition | 2.MD.5 | 5. Use addition and subtraction within
tand Data | andsubtraction 100 to solve word problems involving
2.MD to length. lengths that are given in the same units
2 e.g., by using drawings (such as drawir
of rulers) and equations with a symbol
for the unknown number toepresent
the problem.
Measuremen| Represent and | 2.MD.9 | 9. Generate measurement data by
tand Data | interpret data. measuring lengths of several objects tg
2.MD the nearest whole unit, or by making
5 repeated measurements of the same
object. Show theneasurements by
making a line plot, where the horizonta
scale is marked off in wholeumber
units.
Geometry Reason with 2.G.2 | 2. Partition a rectangle into rows and
2 2.G shapes and their columns of samesize squares and coun
attributes. to find thetotal number of them.
Number and | Use place value | 3.NBT.3| 3. Multiply onedigit whole numbers by
Operations | understanding multiples of 10 in the range 190 (e.qg.,
in Base Ten | and properties 9 x 805 x 60) using strategies based o
3 . . :
3.NBT of operations to place value and properties of operation
perform multk
digit arithmetic.
Number and | Develop 3.NF.3a| a. Understand two fractions as
3 Operationsg | understanding equivalent (equal) if they are the same
Fractions of fractions as size, or thesame point on a number line
3.NF numbers.
Number and | Develop 3.NF.3b| b. Recognize and generate simple
Operationsg | understanding equivalent fractions, e.g., 1/2 = 2/4, 4/6
3 Fractions of fractions as = 2/3). Explain why the fractions are
3.NF numbers. equivalent,e.g., by using a visual fractig
model.
Measuremen| Geometric 3.MD.5a| a. A square with side length 1 unit, calls
tand Data | measurement: Gl dzy Al &l dzI N&SZWES 7
3.MD understand dljdz- NB dzyAGé¢ 2F |1
3 concepts of ared measure area.
and relate area
to multiplication
and to addition.
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Grade | Domain Cluster ID Standard
Measuremen| Geometric 3.MD.5b| b. A plane figure which can be covered
tand Data | measurement: without gaps or oerlaps by n unit
3.MD understand squares is said to have an area of n
3 concepts of ared square units.
and relate area
to multiplication
and to addition.
Measuremen| Geometric 3.MD.7a| a. Find the area of a rectangle with
tand Data | measurement: whole-numberside lengths by tiling it,
3.MD understand and show that the area is the same as
3 concepts of area would be found by multiplying the side
and relate area lengths.
to multiplication
and to addition.
Measuremen| Geometric 3.MD.7b| b. Multiply side lengths to find areas of
tand Data | measurement: rectangles with wholenumber side
3.MD understand lengths in the context of solving real
3 concepts of area world and mathematical problems, and
and relate area represent wholenumber products as
to multiplication rectangular areas in mathematical
and to addition. reasoning.
Measuremen| Geometric 3.MD.7c| c. Use tiling to show in a concrete case
tand Data | measurement: that the area of a rectangle with whole
3.MD understand number side lengths a and b + c is the
3 concepts of area sum of a x b and a xdse area models
and relate area to represent the distributive property in
to multiplication mathematical reasoning.
and to addition.
Measuremen| Geometric 3.MD.7d| d. Recognize area as additive. Famdas
tand Data | measurement: of rectilinear figures by decomposing
3.MD understand them into nonoverlapping rectangles
3 concepts of area and adding the areas of the nen
and relate area overlapping parts, applying this
to multiplication technique to solve real world problems
and to addition.
Operations | Use the four 4.0A.1 | 1. Interpret a multiplication equation as
and operationswith a comparison, e.g., interpret 35 =5 x 7
Algebraic whole numbers a statement that 35 is 5 times as many
4 . .
Thinking to solve 7 and 7 times as many as 5. Represen
4.0A problems. verbal statements of multiplicative
comparisms as multiplication equations
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Grade | Domain Cluster ID Standard
Operations | Use the four 4.0A.2 | 2. Multiply or divide to solve word
and operations with problems involving multiplicative
Algebraic whole numbers comparison, e.g., by using drawings an
4 Thinking to solve equations with a symbol for the
4.0A problems. unknown number to represent the
problem, distinguishing multiplicative
comparison from additive comparison.
Number and | Use place value| 4.NBT.4| 4. Fluently add and subtract mutligit
Operations | understanding whole numbers using the standard
4 in Base Ten | and properties algorithm.
4.NBT of operations to
perform muti-
digit arithmetic.
Number and | Build fractions | 4.NF.3a| a. Understand addition and subtraction
Operationsg | from unit of fractions as joining and separating
Fractions fractions by parts referring to the same whole.
4.NF applying and
4 extending
previous
understandings
of operationson
whole numbers.
Number and | Build fractions | 4.NF.3b| b. Decompose a fraction into a sum of
Operationsg | from unit fractions with the same denominator in
Fractions fractions by more than one way, recording each
4.NF applying and decomposition by an equation. Justify
4 extending decompositions, e.g., by using a visual
previous fraction mocel. Examples: 3/8 = 1/8 +
understandings 1/8+1/8;3/8=1/8+2/8;21/8=1+1
of operations on 1/8 = 8/8 + 8/8 + 1/8.
whole numbers.
Number and | Build fractions | 4.NF.4a| a. Understand a fraction a/b as a
Operationsg | from unit multiple of 1/b. For example, use a visy
Fractions fractions by fraction model to represent 5/4 as the
4.NF applying and product 5 x (1/4), recording the
4 extending conclusion by the equation 5/4 =5 x
previous (2/4).
understandings
of operations on
whole numbers.
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Grade | Domain Cluster ID Standard
Number and | Build fractios 4.NF.4c| c. Solve word problems involving
Operationsg | from unit multiplication of a fraction by a whole
Fractions fractions by number, e.g., by using visual fraction
4.NF applying and models and equations to represent the
extending problem. For example, if each person g
4 . :
previous a party will eat 3/8 of a pound of roast
understandings beef, and there will b& people at the
of operations on party, how many pounds of roast beef
whole numbers. will be needed? Between what two
whole numbers does your answer lie?
Measuremen| Geometric 4.MD.5a| a. An angle is measuredtivreference
tand Data | measurement: to a circle with its center at the commof
4.MD understand endpoint of the rays, by considering the
concepts of fraction of the circular arc between the
4 . .
angle and points where the two rays intersect the
measure angles. circle. An angle that turns through 1/36
2F | OANXDfT Sdegredl yOF ff
and can be used to measure angles.
Measuremen| Geometric 4.MD.5b| b. An angle that turns through n one
tand Data | measurement: degree angles is said to have an angle
4 4.MD understand measure of n degrees.
concepts of
angle and
measure angles.
Measuremen| Geometric 4.MD.7 | 7. Recognize angle measure as additiv]
tand Data | measurement: When an angle is decomposed into Rof
4.MD understand overlapping parts, the angle measure @
concepts of the whole is the sum of the angle
4 angle and measures of the parts. Solve addition
measure angles. and subtraction problems to find
unknown angles on a diagram in real
world and mathematical problems, e.g.
by using an equation with a symbol for
the unknown angle measure.
Operations | Write and 5.0A.1 | 1. Use parentheses, brackets, or brace
and interpret in numerical expressions, and evaluate
5 Algebraic numerical expressions with these symbols.
Thinking expressions.
5.0A
WestEd D
57 July 2010



Grade | Domain Cluster ID Standard
Operations | Write and 5.0A.2 | 2. Write simple expressions that record
and interpret calculations with numbers, and interpre
Algebraic numerical numerical expressions without
Thinking expressions. evaluating them. For example, express|
5 |50A GKS OFftOdAf FGA2Y al
Ydzf GALX & o0& wHé A&
that 3 x (18932 + 921) is threenes as
large as 18932 + 921, without having td
calculate the indicated sum or product.
Operations | Analyze patterng 5.0A.3 | 3. Generate two numerical patterns
and and using two given rules. Identify apparent
Algebraic relationships. relationships between corresponding
Thinking terms. Form ordered pairs consisting o
5.0A corresponding terms from the two
patterns, and graph the ordered pairs @
a coordinate plane. For example, given
5 0KS NMzZ S a! RR oé |
n YR 3IAOBSyé GIKBRI
starting number 0, generate terms in th
resulting sequences, and observe that
the terms in one sequence are twice th
corresponding terms in the other
sequence. Explain informally why this i
SO.
Number and | Understand the | 5.NBT.1| 1. Recognize that in a mutigit
Operations | place value number, a digit in one place represents
5 in Base Ten | system. 10 times as much as it represents in th
5.NBT place to its right and 1/10 of what it
represents in the place to its left.
Number and | Understand the | 5.NBT.4| 4. Use place value understanding to
5 Operatons | place value round decimals to any place.
in Base Ten | system.
5.NBT
Number and | Apply and 5.NF.5a| a. Comparing the size of a product to tf
Operationsg | extend previous size of one factor on the basis of the si;
Fractions understandings of the other factor, without performing
5 5.NF of multiplication the indicated multiplication.
and division to
multiply and
divide fractions.
WestEd D
58 July 2010



Grade | Domain Cluster ID Standard
Number and | Apply and 5.NF.5b | b. Explaining why multiplying a given
Operationsg | extend previous number by a fraction greater than 1
Fractions understandings results in a product greater than the
5.NF of multiplication given number (recognizing multiplicatio
and division to by whole numbes greater than 1 as a
5 multiply and familiar case); explaining why multiplyir
divide fractions. a given number by a fraction less than
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 & by 1.
Number and | Apply and 5.NF.7a| a. Interpret division of a unit fraction by
Operationsg | extend previous a nonzero whole number, and compute
Fractions understandings suchquotients. For example, create a
5.NF of multiplication story context for (1/3) + 4, and use a
5 and division to visual fraction model to show the
multiply and guotient. Use the relationship between
divide fractions. multiplication and division to explain
that (1/3) + 4 = 1/12 because (1/12) x 4
1/3.
Number and | Apply and 5.NF.7b | b. Interpret division of a whole number
Operationsg | extend previous by a unit fraction, and compute such
Fractions understandings guotients. For example, create a story
5 5.NF of multiplication contextfor 4 + (1/5), and use a visual
and division to fraction model to show the quotient. Us
multiply and the relationship between multiplication
divide fractions. and division to explain that 4 + (1/5) = 2
because 20 x (1/5) = 4.
Number and | Apply and 5.NF.7c| c. Solve real world problems involving
Operationsg | extend previous division of unit fractions by nemero
Fractions undersiandings whole numbers and division of whole
5.NF of multiplication numbers by unit fractions, e.g., by usin
5 and division to visual fraction modls and equations to
multiply and represent the problem. For example,
divide fractions. how much chocolate will each person
get if 3 people share 1/2 Ib of chocolatg
equally? How many 1/8up servings are
in 2 cups of raisins?
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Measuremen| Geometric 5.MD.3a| a. A cube with side length 1 unit, called
tand Data | measurement: Gdzy AG OdzoSz¢ Aa al
5.MD understand dzy At ¢ 2F @2t dzySxz |
5 concepts of measure volume.
volume and
relate volume to
multiplication
and to addition.
Measuremen| Geometric 5.MD.3b| b. A solid figure which can be packed
tand Data | measurement: without gaps or overlaps using n unit
5.MD understand cubes is said to have a volume of n cul
5 concepts of units.
volume and
relate volume to
multiplication
and to addition.
Measuremen| Geometric 5.MD.5a| a. Find the volume of a right rectangula
t and Data measurement: prism with wholenumber side lengths
5.MD understand by packing it with unit cubes, and show,
concepts of that the volume is the same as would b
5 volume and found by multiplying the edge lengths,
relate volume to equivalently by multiplying the height b
multiplication the area of the base. Represent
and to addition. threefold wholenumber products as
volumes, e.g., to represent the
associative property of multiplication.
Measuremen| Geometric 5.MD.5c| c. Recognize volume as additive. Find
tand Data | measurement: volumes of solid figures composed of
5.MD understand two non-overlapping right rectangular
5 concepts of prisms by adding the volumes of the
volume and non-overlapping parts, applying this
relate volume to technique to solve real world problems
multiplication
and to addition.
Geometry Classify twe 5.G.3 | 3. Understand that attributes belonging
5.G dimensional to acategory of twedimensional figures
figures into also belong to all subcategories of that
5 categories basec category. For example, all rectangles
on their have four right angles and squares are
properties. rectangles, so all squares have four rig
angles.
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Geometry Classify twe 5.G.4 | 4. Classify twalimensional figures in a
5.G dimensional hierarchy based on properties.
figuresinto
5 .
categories basec
on their
properties.
Ratios and | Classify twe 6.RP.1 | 1. Understand the concept of a ratio an
Proportional | dimensional use ratio language to describe a ratio
Relationships figures into relationship between two quantities. Fo
6.RP categories baseq SEFYLX ST 4¢KS NI G
6 on their the bird house at the zoo was 2:1,
properties. because for every 2 wings there was 1
0SI 1 ®¢ acC2andidads NB
received, candidate C received nearly
0KNBES @20S53a9¢
Ratios and | Classify twe 6.RP.2 | 2. Understand the concept of a unit rate
Proportional | dimensional a/b associated withardG A 2 | Yo
Relationships figures into and use rate language in the context of
6.RP categories baseq N} GA2 NBfIFGA2YyaKAIL
6 on their recipe has a ratio of 3 cups of flour to 4
properties. cups of sugar, so there is 3/4 cup of flo
T2NJ S OK Odzld 2F &«
15 hamburgers, which israte of $5 per
KI YO0 dzZNH SN ¢
The Number | Compute 6.NS.2 | 2. Fluently divide mukdigit numbers
System 6.NS| fluently with using the standard algorithm.
multi-digit
6 numbers and
find common
factors and
multiples.
The Number | Apply and 6.NS.5 | 5. Understand that positive and negativ
System 6.NS| extendprevious numbers are used together to describe
understandings guantities having opposite directions or
of numbers to values (e.g., temperature above/below
6 the system of zero, elevation aboveelow sea level,
rational credits/debits, positive/negative electric
numbers. charge); use positive and negative
numbers to represent quantities in real
world contexts, explaining the meaning
of 0 in each situation.
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The Number | Apply and 6.NS.6b| b. Understand signs of numbers in
System 6.NS| extend previous ordered pairs as indicating locations in
understandings guadrants of the coordinate plane;

6 of numbers to recognize that when two ordered pairs
the system of differ only by signs, the locations of the
rational points are related by reflections across
numbers. one or both axes.

The Number | Apply and 6.NS.7b| b. Write, interpret, and explain
System 6.NS| extend previous statements of order for rational number
understandings in realworld contexts. For example,

6 of numbers to write ¢3 °C %7 °C to express the fact
the system of that ¢3 °C is warmer thag7 °C.
rational
numbers.

The Number | Apply and 6.NS.7d| d. Distinguish comparisord absolute
System 6.NS| extend previous value from statements about order. For
understandings example, recognize that an account

6 of numbers to balance less thag30 dollars represents
the system of a debt greater than 30 dollars.
rational
numbers.

Expressions | Apply and 6.EE.2a| a. Write expressions that record

and extend previous operations with numbers and with

6 Equations understandings letters standing for numbers. For

6.EE of arithmetic to example, express the calculation
algebraic G{dzo NI Ol é&y. FNRY |
expressions.

Expressions | Apply and 6.EE.2b| b. Identify parts of an expression using

and extend previous mathematical terms (sum, term,

Equations understandings product, factor, quotient, coefficient);

6 6.EE of arithmetic to view one or more parts of an expressio
algebraic as a single entity. For example, describ
expressions. the expression 2 (8 + 7) as a product o

two factors; view (8 + 7) as both a sing
entity and a sum of two terms.
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Expressions | Apply and 6.EE.4 | 4. Identify when two expressions are
and extend previous equivalent (i.e., when the two
Equations understandings expressions name the same number
6 6.EE of arithmetic to regardless of which value is substituted
algebraic into them). For example, the expressio
expressions. y +y +y and 3y are equivalent becaus
they name the same number regardles
of which numbely stands for.
Expressions | Reason about 6.EE.5 | 5. Understand solving an equation or
and and solve one inequality as a process of answering a
Equations variable guestion: which values from a specifieg
6.EE equations and set, if any, makéhe equation or
inequalities. inequality true? Use substitution to
determine whether a given number in a
specified set makes an equation or
inequality true.
Expressions | Reason about 6.EE.8 | 8. Writean inequality of the form x > c ¢
and and solve one X < c to represent a constraint or
Equations variable condition in a reaivorld or
6 6.EE eguations and mathematical problem. Recognize that
inequalities. inequalities of the form x >corx<c
have infinitely many solutions; represer
solutions of such inequalities on nin@r
line diagrams.
Geometry Solve realvorld 6.G.1 | 1. Find the area of right triangles, other
6.G and triangles, special quadrilaterals, and
mathematical polygons by composing into rectangles
6 problems or decomposing into triangles and othe
involving area, shapes; apply these techniques in the
surface area, context of solving realorld and
and volume. mathematical problems.
Geometry Solve realvorld 6.G.2 | 2. Find the volura of a right rectangular
6.G and prism with fractional edge lengths by
mathematical packing it with unit cubes of the
problems appropriate unit fraction edge lengths,
involving area, and show that the volume is the same
6 surface area, would be found by multiplying the edge
and volume. lengths of the prism. Apply the formulas
V=IlwhandV =b hto find volumes o
right rectangular prisms with fractional
edge lengths in the context of solving
realworld and mathematical problems.
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Geometry Solve realvorld 6.G.3 | 3. Draw polygons in the coordinate plat
6.G and given coordinates for the vertices; use
mathematical coordinates to find the length of a side
6 problems joining points with the same first
involving area, coordinate or the same second
surface area, coordinate. Apply these techniques in
andvolume. the context of stving realworld and
mathematical problems.
Statistics and Develop 6.SP.2 | 2. Understand that a set of data
6 Probability | understanding collected to answer a statistical questio
6.SP of statistical has a distribution which can be describ
variability. by its center, spread, and overall shape
Statistics and Develop 6.SP.3 | 3. Recognize that a measure of center
Probability | understanding a numerical data set summarizes all of
6 6.SP of statistical values with a single number, while a
variability. measure of variation describes how its
values vary with a single number.
Statistics and Summarize and | 6.SP.5a| a. Reporting the number of observation
6 Probability | describe
6.SP distributions.
Statistics and Summarize and | 6.SP.5b| b. Describing the nature of the attribute
6 Probability | describe under investigation, including how it wa
6.SP distributions. measured and its units of measuremen
Statistics and Summarize and | 6.SP.5d| d. Relating the choice ofieasures of
6 Probability | describe center and variability to the shape of th
6.SP distributions. data distribution and the context in
which the data were gathered.
Ratios and | Analyze 7.RP.1 | 1. Compute unit rates associated with
Proportional | proportional ratios of fractions, including ratios of
Relationships relationships lengths, areas and other quantities
7 7.RP and use them to measured in like or different units. For
solve realworld example, if a person walks 1/2 mile in
and each 1/4 hour, compute the unit rate ag
mathematical the complex fraction 1/2/1/4 miles per
problems. hour, equivalently 2 miles per hour.
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Ratios and | Analyze 7.RP.2a| a. Decide whether two quantities @tin a
Proportional | proportional proportional relationship, e.g., by testin
Relationships relationships for equivalent ratios in a table or
7 7.RP and use them to graphing on a coordinate plane and
solve reatworld observing whether the graph is a straig
and line through the origin.
mathematical
problems.
Ratios and | Analyze 7.RP.2b| b. Identify the constant of
Proportional | proportional proportionality (unit rate) in tables,
Relationships relationships graphs, equations, diagrams, and verb
7.RP and use them to descriptions of proportional
7 : )
solve realworld relationships.
and
mathematical
problems.
Ratios and | Analyze 7.RP.2c| c. Represent proportional relationships
Proportional | proportional by equations. For example, if total cost
Relationships relationships is proportional to the number n of itas
7 7.RP and use them to purchased at a constant price p, the
solve reaworld relationship between the total cost and
and the number of items can be expressed
mathematical t=pn.
problems.
Ratios and | Analyze 7.RP.2d| d. Explain what a point (X, y) on the
Proportional | proportional graph of a proportional relationship
Relationships relationships means in terms of the situation, with
7 7.RP and use them to special attention to the points (0, 0) ang
solve realworld (1, r) where r is the unit rate.
and
mathematial
problems.
The Number | Apply and 7.NS.1a| a. Describe situations in which opposite
System 7.NS| extendprevious guantities combine to make 0. For
understandings example, a hydrogen atom has 0 charg
of operations because its two constitugs are
7 with fractions to oppositely charged.
add, subtract,
multiply, and
divide rational
numbers.
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The Number | Apply and 7.NS.2b| b. Understand that integers can be
System 7.NS| extend previous divided, provided that thelivisor is not
understandings zero, and every quotient of integers
of operations (with nonzero divisor) is a rational
7 with fractions to number. If p and q are integers, then
add, subtract, (p/q) = €p)/g = p/(cq). Interpret
multiply, and quotients of rational numbers by
divide rational describing realorld contexts.
numbers.
The Number | Apply and 7.NS.2d| d. Convert a rational number to a
System 7.NS| extend previous decimal using long division; know that
understandings the decimal form of a rational number
of operations terminatesin Os or eventually repeats.
7 with fractions to
add, subtract,
multiply, and
divide rational
numbers.
The Number | Apply and 7.NS.3 | 3. Solve realorld and mathematical
System 7.NS| extend previous problems involving the founperations
understandings with rational numbers.
of operations
7 with fractions to
add, subtract,
multiply, and
divide rational
numbers.
Expressions | Use properties 7.EE.2 | 2. Understand that rewriting an
and of operations to expression in different forms in a
Equations generate problem context can shed light on the
7 7.EE equivalent problem andhow the quantities in it are
expressions. related. For example, a + 0.05a = 1.05:
YSFya GKFG GAyONSI
& aYdzZ GALX & 08 M(
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Expressions | Solve realife 7.EE.4a| a. Solve word problems leading to
and and equations of the form px + q =r and p(
Equations mathematical + q) =r, where p, g, and r are specific
7.EE problems using rational numbers. Solve equations of
numerical and these forms fluently. Compare an
7 algebraic algebraic solution to an arithmetic
expressions and solution, identfying the sequence of the
equations. operations used in each approach. For
example, the perimeter of a rectangle i
54 cm. Its length is 6 cm. What is its
width?
Expressions | Solve realife 7.EE.4b| b. Solve word problems leading to
and and inequalities of the form px + q > r or px
Equations mathematical g <r, where p, q, and r are specific
7.EE problems using rational numbers. Graph the solution sé
numerical and of the inequality and interpret it in the
7 algebraic context of he problem. For example: Af
expressions and a salesperson, you are paid $50 per we
equations. plus $3 per sale. This week you want
your pay to be at least $100. Write an
inequality for the number of sales you
need to make, and describe the
solutions.
Geometry Draw, construt; 7.G.1 | 1. Solve problems involving scale
7.G and describe drawings of geometric figures, including
geometrical computing actual lengths and areas fro
7 figures and a scale drawing and reproducing a sca
describe the drawing at adifferent scale.
relationships
between them.
Geometry Solve realife 7.G.5 | 5. Use facts about supplementary,
7.G and complementary, vertical, and adjacent
mathematical angles in a mukstep problem to write
7 problems and sdve simple equations for an
involving angle unknown angle in a figure.
measure, area,
surface area,
and volume.
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Statistics and| Investigate 7.SP.7a| a. Develop a uniform probability model
Probability | chance by assigning equal probability to all
7.SP processes and outcomes, and use the model to
develop, use, determine probabilities of events. For
7 : .
and evaluate example, if a student is selected at
probability random from a class, find the probabilit
models. that Jane will be selected and the
probability that a girl will be selected.
Statistics and Investigate 7.SP.7b| b. Develop a probability model (which
Probability | chance may not be uniform) by observing
7.SP processes and frequencies in data generated from a
develop, use, chance process. For example, find the
7 and evaluate approximate probaility that a spinning
probability penny will land heads up or that a toss¢
models. paper cup will land opeend down. Do
the outcomes for the spinning penny
appear to be equally likely based on th¢
observed frequencies?
Statistics and| Investigate 7.SP.8c| c. Design and use a simulation to
Probability | chance generate frequencies for compound
7.SP processes and events. For example, use random digit
7 develop, use, as a simulation tool to approximate the
and evaluate answer to the question: If 40% of dono
probability have type A blood, what is the
models. probability that it will take at least 4
donors to find one with type A blood?
Expressions | Analyze and 8.EE.7a| a. Give examples of liae equations in
and solve linear one variable with one solution, infinitely
Equations eqguations and many solutions, or no solutions. Show
8.EE pairs of which of these possibilities is the case
8 simultaneous successively transforming the given
linear equations. equation into simpler forms, until an
equivalent equation of the form x = a;=
a, or a = b results (where a and b are
different numbers).
Expressions | Analyze and 8.EE.8a| a. Understand that solutions to a systel
and solve linear of two linear equations in tweariables
Equations equations and correspond to points of intersection of
8 . . :
8.EE pairs of their graphs, because points of
simultaneous intersection satisfy both equations
linear equations. simultaneously.
WestEd D
68 July 2010



Grade | Domain Cluster ID Standard
Expressions | Analyze and 8.EE.8b| b. Solve systems of two linear equation
and solve linear in two variables algebraically, and
Equations eqguations and estimate solutions by graphing the
8 8.EE pairs of equations. Solve simple cases by
simultaneous inspection. For example, 3x + 2y =5 ar
linear equations. 3x + 2y = 6 have no solution because 3
2y cannot simultaneously deand 6.
Expressions | Analyze and 8.EE.8c| c. Solve realvorld and mathematical
and solve linear problems leading to two linear equatior
Equations equations and in two variables. For example, given
8 8.EE pairs of coordinates for two pairs of points,
simultaneous determine whether the line through the
linear equations. first pair of points intersects the line
through the second pair.
Functions 8.F Define, evaluate] 8.F.1 | 1. Understand that a function is a rule
and compare that assigns to each input exactly one
8 functions. output. The graph of a function is the s¢
of ordered pairs consisting of an input
and the correspondingutput.
Geometry Understand 8.G.la | a. Lines are taken to lines, and line
8.G congruence and segments to line segments of the same
similarity using length.
8 physical models,
transparencies,
or geometry
software.
Geometry Understand 8.G.1b | b. Angles are taken to angles of the sa
8.G congruence and measure.
similarity using
8 physical models,
transparencies,
or geometry
software.
Geometry Understand 8.G.1c | c.Parallel lines are taken to parallel line
8.G congruence and
similarity using
8 physical models,
transparencies,
or geometry
software.
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Statistics and
Probability
8.SP

Investigate
patterns of
association in

bivariate data.

8.SP.1

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.

Statistics and
Probability
8.SP

Investigate
patterns of
association in

bivariate data.

8.SP.2

2. Knowthat straight lines are widely
used to model relationships between
two quantitative variables. For scatter
plots that suggest a linear association,
informally fit a straight line, and
informally assess the model fit by judgi
the closeness of the data pus to the
line.

Statistics and
Probability
8.SP

Investigate
patterns of
association in

bivariate data.

8.SP.3

3. Use the equation of a linear model tg
solve problems in the context of
bivariate measurement data,
interpreting the slope and intercepEor
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 pla
height.

Statistics and
Probability
8.SP

Investigate
patterns of
association in

bivariate data.

8.SP.4

4. Understand that patterns of
association can also be seen in bivaria
categorical data by displaying
frequencies and relative frequencies in
two-way table. Construct and interpret
two-way tablesummarizing data on two
categorical variables collected from the
same subjects. Use relative frequencie
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 therg
evidence that those who have a curfew
also tend to have chores?
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The Real Extend the N-RN.1 | 1. Explain how the definition of the
Number properties of meaning of rational exponents follows
System NRN | exponents to from extending the properties of intege
rational exponents to those values, allowing for
N exponents. notation for radicals in terms of rational
exponents. For example, we define 51
to be the cube root of 5 because we
want (51/3)3 = 5(1/3)3 to hold, so
(51/3)3 must equal 5.
The Real Use properties | N-RN.3 | 3. Explain why the sum or product of tw
Number of rational and rational numbers is rational; thahe
System NRN | irrational sum of a rational number and an
N numbers. irrational number is irrational; and that
the product of a nonzero rational
number and an irrational number is
irrational.
Quantities* | Reason N-Q.3 | 3. Choose &evel of accuracy appropriat
N N-Q guantitatively to limitations on measurement when
and use units to reporting quantities.
solve problems.
The Complex Represent N-CN.6 | 6. (+) Calculate the distance between
Number complex numbers in thecomplex plane as the
N System NCN | numbers and modulus of the difference, and the
their operations midpoint of a segment as the average ¢
on the complex the numbers at its endpoints.
plane.
The Complex Use complex N-CN.8 | 8. (+) Extend polynomial idg&ties to the
Number numbers in complex numbers. For example, rewrit¢
N System NCN | polynomial X2 + 4 as (x + 21)§2i).
identities and
equations.
The Complex] Use complex N-CN.9 | 9. (+) Know the Fundamental Theorem
Number numbers in Algebra; show that it is true fayuadratic
N System NCN | polynomial polynomials.
identities and
equations.
Vector and | Representand | N-VM.1 | 1. (+) Recognize vector quantities as
Matrix model with having both magnitude and direction.
N Quantities N | vector Represent vector quantities by directed
VM guantities. line segments, and ussppropriate
symbols for vectors and their
magnitudes (e.g., v, |v|, |[V]], V).
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Vector and | Representand | N-VM.2 | 2. (+) Find the components of a vector
N Matrix model with subtracting the coordinates of an initial
Quantities N | vector point from the coordinates of a terminal
VM quantities. point.
Vector and | Perform N- b. Given two vectors in magnitude and
Matrix operations on VM.4b | direction form, determine the magnitud
N " L :
Quantities N | vectors. and direction of their sum.
VM
Vector and | Perform N-VM.4c| c. Understand vector subtractionqmw
Matrix operations on as v +¢w), wherecw is the additive
QuantitiesN- | vectors. inverse of w, with the same magnitude
VM as w and pointing in the opposite
N o .
direction. Represent vector subtraction
graphically by connetrtg the tips in the
appropriate order, and perform vector
subtraction componentvise.
Vector and | Perform N- b. Compute the magnitude of a scalar
Matrix operations on VM.5b | multiple cv using [|cv]|| = |c|v. Compute
N Quantities N | vectors. the direction ofcv knowing that when
VM HOud r nx GKS RANI
along v (for ¢ > 0) or against v (for ¢ < (
Vector and | Perform N-VM.6 | 6. (+) Use matrices to represent and
Matrix operations on manipulate data, e.g., to represent
N Quantities N | matrices and use payoffs or incidence relationships in a
VM matrices in network.
applications.
Vector and | Perform N-VM.7 | 7. (+) Multiply matrices by scalars to
Matrix operations on produce new matrices,.g., as when all
N Quantities N | matrices and use of the payoffs in a game are doubled.
VM matrices in
applications.
Vector and | Perform N-VM.8 | 8. (+) Add, subtract, and multiply
Matrix operations on matrices of appropriate dimensions.
N Quantities N | matrices and use
VM matrices in
applications.
Vector and | Perform N-VM.9 | 9. (+) Understand that, unlike
Matrix operations on multiplication of numbers, matrix
N Quantities N | matrices and use multiplication for square matrices is not
VM matrices in a commutative operation, but still
applications. satisfies the associativand distributive
properties.
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Vector and | Perform N- 10. (+) Understand that the zero and
Matrix operations on VM.10 | identity matrices play a role in matrix
Quantities N | matrices and use addition and multiplication similar tthe
N VM matrices in role of 0 and 1 in the real numbers. Thg
applications. determinant of a square matrix is
nonzero if and only if the matrix has a
multiplicative inverse.
Vector and | Perform N- 11.(+) Multiply a vector (regarded as a
Matrix operations on VM.11 | matrix with one column) by a matrix of
N Quantities N | matrices and use suitable dimensions to produce anothe
VM matrices in vector. Work with matrices as
applications. transformations of vectors.
Vector and | Perform N- 12. (+) Work with 2 x 2 matrices as a
Matrix operations on VM.12 | transformations of the plane, and
N Quantities N | matrices and use interpret the absolute value of the
VM matrices in determinant in terms of area.
applications.
Seeing Interpret the A-SSE.14 a. Interpret parts of an expression, suc
A Structure in | structure of as terms, factors, and coefficients.
Expressions | expressions
A-SSE
Seeing Interpret the A-SSE.1l b. Interpret complicated expressions by
Structure in | structure of viewing one or more of their parts as a
A Expressions | expressions single entity. For example, interpret
A-SSE P(1+r)n as the product of P and a facto
not depending on P.
Seeing Investigate A-SSE.2| 2. Use the structure of an expression tc
Structure in | patterns of identify ways to rewrite it. For example,
A Expressions | association in see x4c y4 as (x2)2, (y2)2, thus
A-SSE bivariate data. recognizing it as a difference of square
that can be factored as (0Qy2)(x2 + y2)
Seeing Write A-SSE.3¢ a. Factor a quadratic expression to revg
Structure in | expressions in the zeros of the function it defines.
A Expressions | equivalent forms
A-SSE to solve
problems
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Seeing Write A-SSE.3( c. Use the properties of exponents to
Structure in | expressions in transform expressionfor exponential
Expressions | equivalent forms functions. For example the expression
A | ASSE to solve mdémpid OFyYy 0SS NBgNJ
problems 1.01212t to reveal the approximate
equivalent monthly interest rate if the
annual rate is 15%.
Seeing Write A-SSE.4| 4. Derive the formula for the sum of a
Structure in | expressions in finite geometric series (when the
A Expressions | equivalent forms common ratio is not 1), and use the
A-SSE to solve formula to solve problems. For examplé
problems calculate mortgage payments.
Arithmetic Understand the | A-APR.3| 3. Identify zeros of polynomials when
with relationship suitable factorizations are available, an
A Polynomials | between zeros use the zeros to construct a rough grag
andRational | and factors of of the function defined by the
Expressions | polynomials polynomial.
A-APR
Arithmetic Use polynomial | A-APR.4| 4. Prove polynomial identities and use
with identities to them to describe numerical
A Polynomials | solve problems relationships. For example, the
and Rational polynomial identity (x2 + y2)2 (x2¢
Expressions y2)2 + (2xy)2 can be used to generate
A-APR Pythagorean triples.
Arithmetic Rewrite rational | A-APR.6| 6. Rewrite simple rational expressions
with expressions different forms; write a(x)/b(x) in the
Polynomials form q(x) + r(x)/b(x), where a(x), b(x),
A and Rational g(x), and r(x) are polynomials with the
Expressions degree of r(x) less than the degree of
A-APR b(x), using inspection, long division, or,
for the more complicated examples, a
computer algebra system.
Creating Create A-CED.2| 2. Create equations in two or more
Equations* | equations that variables to represent relationships
A A-CED describe between quantities; graph equations or
numbers or coordinate axes with labels and scales
relationships
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Creating Create A-CED.3| 3. Represent constraints by equations
Equations* | equationsthat inequalities, and by systems of equatio
A-CED describe and/or inequalities, and interpret

A numbers or solutions as viable or nonviable optiong

relationships in a modeling context. For example,
represent inegalities describing
nutritional and cost constraints on
combinations of different foods.
Creating Create A-CED.4| 4. Rearrange formulas to highlight a
Equations* | equations that quantity of interest, using the same

A A-CED describe reasoning as in solving equations. For
numbers or SEFYLX S5 NBF NNIF y 3¢
relationships highlight resistance R.

Reasoning | Solve systems o] A-REI.5| 5. Prove that, given a system of two
with equations eguations in two variableseplacing one

A Equations eqguation by the sum of that equation

and and a multiple of the other produces a
Inequalities system with the same solutions.

A-REI

Reasoning | Solve systems o] A-REI.8 | 8. (+) Represent a system of linear
with equations eguations as single matrix equation in

A Equations a vector variable.

and

Inequalities

A-REI

Interpreting | Understand the | FIF.2 | 2. Use function notation, evaluate
Functions F | concept of a functions for inputs in their domains,

F IF function and use and interpret statements that use
function function notation in terms of a context.
notation

Interpreting | Interpret FIF.5 | 5. Relate the domain of a function to its
Functions F | functions that graph and, where applicable, to the
IF arise in guantitative relationshipt describes. Fot

E applications in example, if the function h(n) gives the
terms of the number of persorhours it takes to
context assemble n engines in a factory, then t

positive integers would be an

appropriate domain for the function.*
Interpreting | Analyze FIF.7b | b. Graph square root, cube root, and
Functions F | functionsusing piecewisedefined functions, including

F . .

IF different step functions and absolute value
representations functions.
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Interpreting | Analyze FIF.7c | c.Graph polynomial functions,
F Functions F | functions using identifying zeros when suitable
IF different factorizations are available, and showir|
representations end behavior.
Interpreting | Analyze FIF.7d | d. (+) Graph rational functions,
Functions F | functions using identifying zerosand asymptotes when
F : : o :
IF different suitable factorizations are available, an
representations showing end behavior.
Interpreting | Analyze FIF.8b | b. Use the properties of exponents to
Functions F | functions using interpret expressions for exponential
IF different functions. For example, identify percen
F representations rate of change in functions such asy =
(1.02)t, y = (0.97)t,y = (1.01)12t,y =
(1.2)t/10, and classify them as
representing exponential growth or
decay.
Interpreting | Analyze FIF.9 | 9. Compare properties of two functions
Functions F | functions using each represented in a different way
IF different (algebraically, graphically, numerically
F representations tables, or by verbal descriptions). For
example, given a graph of one quadrat
function and an algebraiexpression for
another, say which has the larger
maximum.
Building Build new FBF.4b | b. (+) Verify by composition that one
= Functions F | functions from function is the inverse of another.
BF existing
functions
Building Build new FBF.4c | c. (+) Read values of an inverse functig
= Functions F | functions from from a graph or a table, given that the
BF existing function has an inverse.
functions
Building Build new FBF.4d | d. (+) Produce an invertibfenction
Functions F | functions from from a noninvertible function by
F - i .
BF existing restricting the domain.
functions
Linear and | Construct and FLE.la| a. Prove that linear functions grow by
Exponential | compare linear equal differences over equaitervals,

F Models* FLE | and exponential and that exponential functions grow by
models and equal factors over equal intervals.
solve problems.
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Linear and | Construct and FLE.4 | 4. For exponential models, express as
Exponential | compare linear logarithmthe solution to abct = d where
F Models* FLE| and exponential a, ¢, and d are numbers and the base
models and 2, 10, or e; evaluate the logarithm using
solve problems. technology.
Linear and | Interpret FLE.S | 5. Interpret the parameters in a linear o
Exponential | expressions for exponential function in terms of a
Models* FLE| functions in context.
F
terms of the
situation they
model
Trigonometri | Extend the FTF.4 | 4. (+) Use the unit circle to explain
¢ Functions | domain of symmetry (odd and even) argkriodicity
F FTF trigonometric of trigonometric functions.
functions using
the unit circle
Trigonometri | Model periodic FTF.6 | 6. (+) Understand that restricting a
¢ Functions | phenomena with trigonometric function to a domain on
F FTF trigonometric which it is always increasing or always
functions decreasing allows its inverse to be
constructed.
Trigonometri | Model periodic FTF.7 | 7. (+) Use inverse functions to solve
¢ Functions | phenomena with trigonometric equations that arise in
F ~TF trigonometric modeling contexts; evaluate the
functions solutions using technology, and interprg
them in terms of the context.*
Congruence | Experiment with| G-CO.1 | 1. Know precise definitions of angle,
GCO transformations circle, perpendicular line, parallel line,
in the plane and line segment, based on the
G : ) oo .
undefined notions of point, line, distanc
along a line, and distance around a
circular arc.
Congruence | Experiment with| G-CO.2 | 2. Represent transformations in the
GCO transformations plane using, e.g., transparencies and
in the plane geometry softwaredescribe
transformations as functions that take
G 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).
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Congruence | Experiment with| G-CO.4 | 4. Develop definitions of rotations,
G GCO transformations reflections, and translations in terms of
in the plane angles, circles, perpendicular lines,
parallel lines, and line segments.
Congruence | Experiment with| G-CO.5 | 5. Given a geometric figure and a
GCO transformations rotation, reflection, or translation, draw
in the plane the transformed figure using, e.g., grap
G paper, tracing paper, or geometry
software. Specify a sequence of
transformations that will carry a given
figure ontoanother.
Congruence | Understand G-CO.7 | 7. Use the definition of congruence in
GCO congruence in terms of rigid motions to show that two
G terms of rigid triangles are congruent if and only if
motions corresponding pairs of sides and
corresponding pairsfaangles are
congruent.
Congruence | Understand G-C0.8 | 8. Explain how the criteria for triangle
G GCO congruence in congruence (ASA, SAS, and SSS) follg
terms of rigid from the definition of congruence in
motions terms of rigid motions.
Congruence | Make geometric| G-CO.13| 13. Construct an equilateral triangle, a
G GCO constructions square, and a regular hexagon inscribe
in a circle.
Similarity, Understand G a. A dilation takes a line not passing
Right similarity in SRT.1a| through the center of the dilation to a
G Triangles, terms of parallel line, and leaves a line passing
and similarity through the center unchanged.
Trigonometr | transformations.
y GSRT
Similarity, Understand G b. The dilation of a line segment is long
Right similarity in SRT.1b| or shorter in the ratio given by the scale
Triangles, terms of factor.
G -
and similarty
Trigonometr | transformations.
y GSRT
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Similarity, Understand G-SRT.2| 2. Given two figures, use the definition
Right similarity in of similarity in terms of similarity
Triangles, terms of transformations to decide if they are
and similarity similar; explain using similarity
G Trigonometr | transformations. transformations the meaning of
y GSRT similarity for triangles as the equality of]
all corresponding pairs of anglaad the
proportionality of all corresponding pair
of sides.
Similarity, Understand G-SRT.3| 3. Use the properties of similarity
Right similarity in transformations to establish thAA
G Triangles, terms of criterion for two triangles to be similar.
and similarity
Trigonometr | transformations.
y GSRT
Similarity, Define G-SRT.7| 7. Explain and use the relationship
Right trigonometric between the sine and cosine of
G Triangles, ratios and solve complementary angles.
and problems
Trigonometr | involving right
y GSRT triangles.
Similarity, Apply G-SRT.9| 9. (+) Derive the formula A = 1/2 ab
Right trigonometry to sin(C) for the area of a triangle by
Triangles, general drawing an auxiliary line from a vertex
G ) . o
and triangles. perpendicular tahe opposite side.
Trigonometr
y GSRT
Circles & Understand and| G-C.1 | 1. Prove that all circles are similar.
G apply theorems
about circles.
Circles & Understand and| G-C.3 | 3. Construct the inscribed and
G apply theorems circumscribed circles oftaangle, and
about circles. prove properties of angles for a
guadrilateral inscribed in a circle.
Circles & Understand and| G-C.4 | 4. (+) Construct a tangent line from a
G apply theorems point outside a given circle to the circle
about circles.
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Circles & Find ardengths G-C.5 | 5. Derive using similarity the fact that th
and areas of length of the arc intercepted by an ang
sectors of is proportional to the radius, and define
G . )
circles. the radian measure of the angle as the
constant of proportionality; derive the
formula for the area of a sector.
Expressing | Use coordinates| GGPE.6| 6. Find the point on a directed line
Geometric | to prove simple segment between two given points that
G Properties geometric partitions thesegment in a given ratio.
with theorems
Equations & | algebraically.
GPE
Expressing | Use coordinates| GGPE.7| 7. Use coordinates to compute
Geometric | to prove simple perimeters of polygons and areas of
Properties geometric triangles and rectangles, e.gsing the
G : .
with theorems distance formula.*
Equations & | algebraically.
GPE
Geometric | Explain volume G 1. Give an informal argument for the
Measuremen| formulas and GMD.1 | formulas for the circumference of a
t and use them to circle, area of a circle, volume of a
G : . . .
Dimension | solve problems. cylinder, pyramid, and cone. Use
GGMD RA&aSOGA2Y | NBdzYS\y
principle, and informal limit arguments.
Geometric | Explain volume G 2. (+) Give an informal argument using
Measuremen| formulas and GMD.2 |/ I @1 €t ASNA QA LINRAY O
G t and use them to the volume of a sphere and other solid
Dimension | solve problems. figures.
G-GMD
Modeling Apply geometric| GMG.1 | 1. Use geometric shapes, their measur
G with concepts in and their properties to describebjects
Geometry G | modeling (e.g., modeling a tree trunk or a human
MG situations. torso as a cylinder).*
Modeling Apply geometric| GMG.2 | 2. Apply concepts of density based on
with concepts in area and volume in modeling situations
G . :
Geometry G | modeling (e.q., persons pesquare mile, BTUs per|
MG situations. cubic foot).*
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Modeling Apply geometric| GMG.3 | 3. Apply geometric methods to solve
with concepts in design problems (e.g., design an objec
G Geometry G | modeling or structure to satisfy physical
MG situations. constraints or minimizeost; working
with typographic grid systems based of,
ratios).*
Interpreting | Summarize, SID.6b | b. Informally assess the fit of a function
Categorical | represent, and by plotting and analyzing residuals.
and interpret data
S Quantitative | on two
Data SID categorical and
guantitative
variables.
Interpreting | Interpret linear SID.7 | 7. Interpret the slope (rate of change)
Categorical | models. and the intercept (constant term) of a
S and linear model in the context of the data.
Quantitative
Data SID
Interpreting | Interpret linear SID.8 | 8. Compute (using technology) and
Categorical | models. interpret the correlation coefficient of a
S and linear fit.
Quantitative
Data SID
Interpreting | Interpret linear SID.9 | 9. Distinguish between correlation and
Categorical | models. causation.
S and
Quantitative
Data SID
Making Understand and| SIC.1 | 1. Understand statistics as a process fc
Inferences | evaluate random making inferences ajut population
S and processes parameters based on a random sample
Justifying underlying from that population.
Conclusions | statistical
SIC experiments.
Making Understand and| SIC.2 | 2. Decide if a specified model is
Inferences | evaluate random consistentwith results from a given
and processes data-generating process, e.g., using
Justifying underlying simulation. For example, a model says
Conclusions | statistical spinning coin falls heads up with
SIC experiments. probability 0.5. Would a result of 5 tails
in a row cause you to question the
model?
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Making Make inferences| SIC.4 | 4. Use data from a sample survey to
Inferences | and justify estimate a population mean or
and conclusions from proportion; develop a margin of error
S Justifying sample surveys, through the useof simulation models for
Conclusions | experiments, random sampling.
SIC and
observational
studies.
Making Make inferences| SIC.5 | 5. Use data from a randomized
Inferences | and justify experiment to comparéwo treatments;
and conclusions from use simulations to decide if differences
S Justifying sample surveys, between parameters are significant.
Conclusions | experiments,
SIC and
observational
studies.
Making Make inferences| SIC.6 | 6.Evaluate reports based on data.
Inferences | and justify
and conclusions from
S Justifying sample surveys,
Conclusions | experiments,
SIC and
observational
studies.
Conditional | Understand SCP.1 | 1. Describe events as subsets of a sam
Probability | independence space (the set of outcomes}ing
S and the and conditional characteristics (or categories) of the
Rules of probability and outcomes, or as unions, intersections,
Probability S | use them to O2YLX SYSyida 2F 20f
CP interpret data. Gl yRZE ay20G£00
Conditional | Understand SCP.2 | 2. Understand that two events A and B
Probability | independence are independent if the probability of A
S and the and conditional and B occurring together is the product
Rules of probability and of their probabilities, and use this
Probability S | use them to characterization to determine if they are
CP interpret data. independent.
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Conditicnal | Understand SCP.3 | 3. Understand the conditional probabili
Probability | independence of A given B as P(A and B)/P(B), and
and the and conditional interpret independence of A and B as
S Rules of probability and saying that the conditional probability o
Probability S | use them to A given B is the same as the probability
CP interpret data. of A, and the conditional probability of
given A is the same as the probability @
B.
Conditional | Understand SCP.4 | 4. Construct and interpret twavay
Probability | independene frequency tables of data when two
and the and conditional categories are associated with each
Rules of probability and object being classified. Use the tweay
Probability S | use them to table as a sample space to decide if
CP interpret data. everts are independent and to
approximate conditional probabilities.
S For example, collect data from a rando
sample of students in your school on
their favorite subject among math,
science, and English. Estimate the
probability that a randomly selected
studentfrom your school will favor
science given that the student is in tent
grade. Do the same for other subjects
and compare the results.
Conditional | Understand SCP.5 | 5. Recognize and explain the concepts
Probability | independence conditional probability and
and the and conditional independence in everyday language ar
S Rules of probability and everyday situations. For example,
Probability S | usethem to compare the chance of having lung
CP interpret data. cancer if you are a smoker with the
chance of beig a smoker if you have
lung cancer.
Conditional | Use the rules of | SCP.6 | 6. Find the conditional probability of A
Probability | probability to gven. a4 GKS TN OGA
and the compute that also belong to A, and interpret the
Rules of probabilities of answer in terms of the model.
S Probability S | compound
CP eventsin a
uniform
probability
model.
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Conditional | Use the rules of | SCP.7 | 7. Apply the Addition Rule, P(A or B) =
Probability | probability to P(A) + P(B) P(A and B), and interpret
and the compute the answer in terms of the model.
Rules of probabilities of
S Probability S | compound
CP events in a
uniform
probability
model.
Conditional | Use the rules of | SCP.8 | 8. (+) Apply the general Multiplication
Probability | probability to Rule in a uniform probability model, P(/
and the compute and B) = P(A)P(BJA) = P(B)P(A|B), and
Rules of probabilities of interpret the answer in terms of the
S Probability S | compound model.
CP events in a
uniform
probability
model.
Using Calculate SMD.1 | 1. (+) Define a random variable for a
Probability to| expected values guantity of interest by assigning a
Make and use them to numerical value to each eventin a
S Decisionss | solve problems. sample space; graph the corresponding
MD probability distribution using the saen
graphical displays as for data
distributions.
Using Calculate SMD.2 | 2. (+) Calculate the expected value of ¢
Probability to| expected values random variable; interpret it as the
S Make and use them to mean of theprobability distribution.
Decisions S | solve problems.
MD
Using Use probability | SMD.5a| a. Find the expected payoff for a game
Probability to| to evaluate chance. For example, find the expected
S Make outcomes of winnings from a state lottery ticket or a
Decisions S | decisions. gameat a fastfood restaurant.
MD
Using Use probability | SMD.5b | b. Evaluate and compare strategies on
Probability to| to evaluate the basis of expected values. For
Make outcomes of example, compare a higtheductible
S Decisions S | decisions. versus a londeducible automobile
MD insurance policy using various, but
reasonable, chances of having a minor
a major accident.
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Using Use probability | SMD.6 | 6. (+) Use probabilities to make fair
Probability to| to evaluate decisions (e.g., drawing by lots, using &
S Make outcomes of random number generator).
Decisions S | decisions.
MD
Using Use probability | SMD.7 | 7. (+) Analyze decisions and strategies
Probability to| to evaluate using probability concepts (e.g., produd
S Make outcomes of testing, medical testing, pulling a hocke
Decisions S | decisions. goalie at the end of a game).
MD
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Standards
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Table B1. Massachusetts ELA Standards with No CCS Alignments

Grade Subject Strand ID Student Learning Standards
i : K.R.16 Identify words that have the sam
. 6: Foundations of L .
Readingand . initial sound (e.g., Givepat, put, sat,

K . Reading and K.R.16 — . .

Literature . indicate that the first two words begin
Spelling .
with /pl/).
Reading and 6: Foundations of K.R.17 Orally blend individual sounds in

K Literatu?e Reading and K.R.17 simple onesyllable words (e.g., /c/ Iu/

Spelling Ip/ Th OdzLIO ®
i . K.R.20 Match spoken words to printed
. 6: Foundations of
Reading and . words (e.g., The teacher pronounces
K . Reading and K.R.20
Literature Speliin /pat/, and the student selectpat from a
pefing set of three word cards.
) : K.R.21 Blend letter sounds to decode
. 6: Foundations of )
Reading and . simple CVC (consonamnbwelconsonant)

K . Reading and K.R.21 :

Literature . or VC (vowetonsonant) words with two
Spelling
or three letters (e.g.man, cat, up).
K.N.2 Identify textual and graphic

K Readlng and 7 Nonfiction K N.2 features of anonfiction texF (e.0., 'Flt|e,
Literature author, table of contents, illustrations,

and index).

K Readlng and 7 Nonfiction KN.3 K..N.3. Restate and follow twatep
Literature directions.

K R_eadmg and 8: Fiction KE1 K.F.1 M:_ake predlctlor_us_ about whatl|
Literature happen in a story as it is read aloud.
Reading and K.P.1 Identify and demonstrate the

K . 9 9: Poetry K.P.1 regular beat in Mother Goose rhymes atf
Literature ;

other rhymes and songs for children.

K Readlng and 10 Drama KD.1 K.D.1 Act outlialogue from a familiar
Literature story.

. 1L Myth, Legend, K.M.1 Identify and predict recurring
Reading and Traditional .
K . : K.M.1 phrases (e.gQnce upon a timé)
Literature Narrative, and - ;
. . traditional literature.
Classical Literature
Research and | 13:Analytical K.WA.2 Describe oraIIy_ patterns of
K o - K.WA.2 | change (e.g., changes in weather day tg
Writing Writing
day and over the seasons).
K.WP.1 Give logical reasons for
suggesting that others follow a particula
. . course of actionFor example, some

K Reg@arch and 14'. I?ersuaswe K.WP.1 | students say that the teacher should

Writing Writing - .
allow more time for music because the
class needs to practice for an upcoming
assembly.

K Reg@arch and 15:. Expresswe K.WE.2 | KWE.2 Arrange ideas of a story in orde
Writing Writing
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Grade Subject Strand ID Student Learning Standards
Research and | 15: Expressive K.WC.3 Identify words and phrases that
K . . K.WC.3 . .
Writing Writing convey meaning expressively.
4: Vocabulary and 1VC5 Use knowledge gf the meaning ¢
individual words to predict the meaning
1 Language Study Concept 1.vC5
Development of unknown compound words (e.g.,
lunchtime, daydream
Reading and 6: Foyndanons of 1.R.1 Use a table of contentsitientify
1 . Reading and 1.R1
Literature . chapters or parts of a book.
Spelling
Reading and 6: Foundations of
1 . 9 Reading and 1.R.3 1.R.3 Produce a series of rhyming word
Literature .
Spelling
Reading and 6: Fogndaﬂons of 1.R.4 Identify the number of words a
1 . Reading and 1.R4
Literature . sentence.
Spelling
Reading and 6: Fogndanons of 1.R.7 Identify the individual sounds in
1 . Reading and 1.R.7
Literature . one-syllable words.
Spelling
Reading and 6: FOL_mdat|ons of 1.R.14 Read words in common word
1 . Reading and 1.R.14 .
Literature ) families (e.g.;at, -ate).
Spelling
Reading and 6: Foundations of 1.R.17 Read simple compound words
1 Literatugr]e Reading and 1.R.17 (e.g.,birthday, anythingland contractions
Spelling (e.g.A &,f¥ NS G O yixeiy QG 0 ®
: 6: Foundation®f 1.R.21 Make predictions about what will
Reading and . . . :
1 . Reading and 1.R.21 happen in texts using prior knowledge
Literature .
Spelling and text features.
1 R_eadmg and 7 Nonfiction 1N3 1:N.3_Expla|n and follow twstep
Literature directions.
Reading and ) 1.P.1 Identify similarities in ending soun
L | Literature 9: Poetry LPL o5y OKkAt RNByQa L28Y
Reading and i 1.P.2 Identify repetition in phases or
L Literature 9: Poetry LP2 INBFTNIAYE Ay OKAE RN
1 Readlng and 10 Drama 1D.1 1.D.1 Identify characters and dialogue ir
Literature a puppet play or performance by actors,
11: Myth, Legend, 1.M.1 Identify common characteristics 0
Reading and Traditional folktales and/or fairy tales, sucs
1 . . 1.M.1 . . .
Literature Narrative, and animals who speak, magic, a setting tha
Classical Literature Ad alye@iAaYSklyeéLxt
11: Myth, Legend,
1 Reading and Traditional 1M.2 1.M.2 Identify the use of rhyme, rhythm,
Literature Narrative, and o and repetition in folkand fairy tales.
Classical Literature
Research and | 12: The Research 1.RP.1 Consult local experts to locate o
1 " 1.RP.1 . :
Writing Process gather information.
Research and | 12: The Research 1. RP.3 Make informal presentations of
1 . 1.RP.3 . .
Writing Process information gathered.
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Grade Subject Strand ID Student Learning Standards
1.WP.1 Write letters with logically
connected sentences to make a propos
to a particular audience and give reason

Research and | 14: Persuasive why the proposal should pe considered.
1 Writin Writin 1.WP.1 For example, students write a letter to t
g g 4 OK2 2t Qeachedogadzgtion to
explain that the first grade should take g
field trip to a farm because they are
studying where food comes from.
i . 1.WE.1 Develop topics for stories and
1 | Researchand | 15 Expressive 1WELl |L12SYa ol 4S8R 2eyperiecd
Writing Writing . L
or imagination.
Research and | 15: Expressive 1.WE.2 Organize ideas into a beginning
1 o " 1.WE.2 :
Writing Writing and ending.
2 Language Study 3: Structgre and 2.SE.4 Distinguish a statement from a
Conventions of 2.SEA4 uestion or acommand
Modern English q '
2 Language Study 3: Struct_ure and 2.SE.5 Identify and demonstrate
Conventions of 2.SES indentation for a paragraph
Modern English paragraph.
2 Reading and 6: Foundations of 2.R.4 Read words in common word
Literature Reading and 2.R.A4 families(e.g.,-aleest-ine,
Spelling -ock).
2 Readlng and 6: Fogndanons of 2.R.7 Read common abbreviations (e.g.
Literature Reading and 2.R.7
. Dr., Mr., Am, PM).
Spelling
2 Reading and 6: Foundations of 2.R.13 Make predictions about the
Literature Reading and content of texts using prior knowledge
Spelling and text features (e.g., headings, table ¢
2.R.13 contents, key words in informational
texts, story events in literary texts),
explaining whether they were confirmed
or disconfirmed and why
2 Reading and 6: Foundations of
Literature Reading and 2.R.15* 2.R.15* Distinguish cause and effect.
Spelling
2 Reading and 7: Nonfiction 2.N 4 Identify the words and phrases thg
Literature 2.N.4 connect paragraphs and explain the
logicalrelationship they signal.
2 Reading and 7: Nonfiction 2.N.6 Restate and follow simple muilti
. 2.N.6 L
Literature step directions.
2 Reading and 7: Nonfiction 2.N.7 Distinguish cause from effect in th
. 2.N.7 . . -
Literature events laid out in a nonfiction text.
2 Reading and 8: Fiction 2 F.2 2.F.2 Explain the problem to be solved
Literature T a story.
2 Reading and 8: Fiction 2.F.3 Identify dialogue as words spoken
Literature 2.F.3 by the characters, usually enclosed in
guotation marks.
2 Reading and 8: Fiction 2E6 2.F.6 Describe differences between
Literature T fables, folk tales, legends, and myths.
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Grade Subject Strand ID Student Learning Standards
2 Reading and 9: Poetry 5p.o 2.P.2 Memorize and recite lines and
Literature o verses in poems and songs.
2 Reading and 10: Drama 2D 2.D.1ldentify characters, setting,
Literature e dialogue, acts, scenes in a play.
2 Reading and 10: Drama 2.D.2 Perform informal plays for an
Literature 2D.2 audience, speaking clearly with adequat
o volume and maintaining eye contact wit
the audience or other characters.
2 Readmg and 11 Myth, Legend, 2.M.2 Identify the functions of myths
Literature Traditional . .
. 2.M.2 (e.g., their attempt to explain the forces
Narrative, and :
) . of nature or the nature of the aftelife).
Classical Literature
2 Research and | 12: TheResearch 2.RP.2 Identify the location and purpose€
Writing Process of various visual and text reference
2.RP.2 ; ; .
sources in the school library media cent
or classroom library.
2 Research and | 12: The Research 2.RP.3 Use quotation marks denote
Writing Process 2.RP.3 direct quotations when recording specifi
words and sentences from a source.
2 Research and | 14: Persuasive 2.WP.1 Write letters with logically
Writing Writing connected paragraphs and multiple
reasons to explain to a particular
audience why a certain course of action
should be followedFor example, second
2.WP.1 graders write a letter to the principal to
persuade her that the scholdbrary
should be kept open after school becau
students would like extra time to browse
books and the librarian is willing to work
gAGK GKSY G2 adal NI
2 Research and | 15: Expressive 2.WE.1 Develop topidsr friendly letters,
. . 2.WE.1 . o .
Writing Writing stories, and poems on familiar subjects.
2 Research and | 15: Expressive 2.WE.2 Begin and end imaginative stori
Writing Writing 2.WE.2 | with familiar words and phrases (e.g.,
Once, One time, In the end).
Speaking and _ ?_:.OP.l Pre_s_ent _information from a_tgxt c
3 . . 2: Oral Presentation 3.0P.1 film, organizing ideas clearly and giving
Listening .
details from the work.
Speaking and . 3.0P.2 Use tegchgieveloped _
3 . . 2: Oral Presentation|  3.0P.2 assessment criteria to prepare their
Listening -
presentations.
3: The Structure anc 3.SE.2. Identify the subjeptedicate
3 Language Study Conventions of 3.SE.2 relationship in sentences.
Modern English
3: The Structure ang 3.SE.4 Identify correstubjectverb
3 Language Study Conventions of 3.SE4 agreement in sentences.
Modern English
3: The Structure ang 3.SE.6 Use commas to denote a series
3 Language Study Conventions of 3.SE.6 items.
Modern English
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Grade Subject Strand ID Student Learning Standards
i 3.FIL.1 Recognize dialect and informal
5: Formal and . . ) .
3 Language Study . 3.Fl.1 language in advertisements, films, vided
Informal English
and songs.
. . 3.R.1 Write upperand lowercase cursive
. 6: Foundations of .
Reading and . letters, and use them in words and
3 . Reading and 3.R.1 :
Literature . sentences|eaving spaces between
Spelling
words.
Reading and 6: Foundations of 3.R.4 Read aloud words in common wo
3 . 9 Reading and 3.RA4 families(-ight, -ump).
Literature .
Spelling
3.R.8 Arrange words in alphabetical ord
Reading and 6: Fogndaﬂons of (e.q., given a list of words, 'suchazrsple
3 . Reading and 3.R.8 grapefruit cherry, banana pineapple
Literature . . .
Spelling andpeach put them in alphabetical
order).
3 R_eadlng and 7 Nonfiction 3N.2 3:N.2 Identify the topic sentence artide
Literature gist of each paragraph.
. 3.N.3 Identify how the nonfiction text is
Reading and ) - : .
3 . 7: Nonfiction 3.N.3 organized (e.g., chronological, problem
Literature . : N
solution, topical organization).
3.N.4 Identify common textual features
. (e.g., paragraphing, topic sentences,
3 R_eadmg and 7: Nonfiction 3.N4 words in bold or italics, glossary) and
Literature .
graphic features (e.g., charts, graphs,
maps).
3.N.5 Identify selected types of
nonfiction:texts written to provide
information about a particular topic,
3 Readmg and 7 Nonfiction 3N5 expository te_xts written to examine or
Literature analyze particular event, discovery,
invention, or natural phenomenon, and
biographies written to tell the story of a
LISNE2Yy Qa fAFTSO
3 Readmg and 7 Nonfiction 3N6 3N6 Distinguish fact from fiction or
Literaure opinion.
3.F.3 Identify foreshadowing clues as
3 Readmg and 8: Fiction 3E3 KA _y_u a ¥ NE_ Y UKS I-_ dzi
Literature destinies or what will happen later in a
story.
3.P.1 Identify poetic elements (e.g.,
3 Readlngand 9: Poetry 3p.1 rhyme, rhythm, rgpetltlon, sensory
Literature images) and basic forms of poetry (e.g.,
couplet).
3 Readmg and 9: Poetry 3p.2 3.P.2 Identlfy_ stan_za and verse as termg
Literature for groups oflines in poetry.
Reading and i 3.P.3 Memorize and recite appealing
3| Literature 9: Poetry 3P3 1 okAt RNByQa L12SYa
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Grade Subject Strand ID Student Learning Standards
3.D.1 Identify elements of plot and
3 Readmg and 10 Drama 3D1 character pregentgd through dialogue
Literature and/or action inscripts that are read,
viewed, listened to, or performed.
. 3.D.2 Plan and perform readings for an
Reading and i . : . .
3 . 10: Drama 3.D.2 audience, using appropriate expression
Literature o
clear diction, and adequate volume.
11: Myth,Legend, 3.M.1 Identify phenomena explained in
3 Reading and Traditional 3IM.1 origin myths (Prometheus/fire;
Literature Narrative, and o Pandora/evils).
Classical Literature
3.M.2Identify and compare the
adventures or exploits of a character tyg
11: Myth, Legend, in the traditional literature of different
3 Reading and Traditional 3M.2 cultures (e.g., trickster tales such as the
Literature Narrative, and T Anansi tales from Africa, the Iktomi
Classical Literature ai2NARSa 2F GKS tfl
Rabbit tales, and therpnks of Til
Eulenspiegel).
11: Myth, Legend, 3.M.3 Identify the meaning of figurative
3 Reading and Traditional 3M.3 phrases used today that come from Gre
Literature Narrative, and T mythology (e.g.the Midas touch.
Classical Literature
Researcland 12: The Research 3.RP.2 Determln_e the accuracy an(_j
3 " 3.RP.2 relevance of the information for their
Writing Process o .
specific questions.
Research and | 12: The Research 3.RP.3 Record relevant information in
3 o 3.RP.3 .
Writing Process their own words.
4: Vocabulary and ”cbif/ CD'T' SSUSNNVAYS |
4 Language Study Concept AVC.A from its suffix (e.g., the noubeauty, the
o adjectivebeautiful, and the adverb
Development .
beautifully).
4: Vocabulary and 4.VC.5 Identify words from other
4 Language Study Concept 4VC.5 languages that have been adopted into
Development English (e.ghallet, pizza, sushi, algebra
. 6: Foundations of 4.R.1 Write legibly in cursive, leaving
Reading and .
4 . Reading and 4R.1 spaces betweemwords.
Literature )
Spelling
4.N.1 Identify and distinguish between
expository texts written to examine or
Reading and analyze a particular event, discovery,
4 . 9 7: Nonfiction 4.N.1 invention, or natural phenomenon, and
Literature - ;
persuasive texts written to urge the
reader toadopt a belief or take a
particular course of action.
ndobou 9ELI I AY G(GKS
4 Readlng and 7. Nonfiction AN.2 purpose in a piece of gnalyt!cal or
Literature persuasive writing, using evidence from
the text.
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Grade Subject Strand ID Student Learning Standards
Reading and 4.N.5 Identify the connectives between
4 . 9 7: Nonfiction 4.N.5 paragraphs and the logical relationships
Literature P
they indicate.
. 4.F.1 Identify and describe how main
Reading and e .
4 . 8: Fiction 4.F.1 characters in a story or novel change as
Literature
result of events.
. 4.F.2 Identify the narrator of a story or
4 Readmg and 8: Fiction 4.F.2 novel (e.g., a character in the story, the
Literature
author, someone else).
4.P.1 Identify rhyme elements, such as
4 Readmg and 9: Poetry 4P.1 consonance (i.ergpetition of cqnsonant
Literature only sounds) and assonance (i.e.,
repetition of vowel only sounds).
4 Readlng and 9: Poetry 4P.D 4P2 Identlfy_forms of poetry (e.g., the
Literature limerick or haiku).
4 Readlng and 9: Poetry 4P3 4.P.3 Idgntlfy similes, metaphors, and
Literature sensory images.
Reading and 4.D.1 Identify and analyze how characte
4 . 9 10: Drama 4D.1 change from the beginning to the end of
Literature :
a play or film.
11: Myth, Legend, 4.M.1 Identify characteristics of legends
Reading and Traditional (e.g., Robin Hood or King Arthur).
4 . : 4.M.1
Literature Narrative, and
Classical Literature
4.M.2 Identify culturally significant
11: Myth, Legend, characters and places in Greek, Roman
4 Reading and Traditional 4AM.2 and Norse mythology (e.g., Athena,
Literature Narrative, and o Apollo, Pan, Zeus, Jupiter, Mercury,
Classical Literature Hades, Thor, Woton, Mt. Olympus,
Valhalla, the river Styx).
11: Myth, Legend, 4.M.3 Identify English words that come
4 Reading and Traditional AM3 from Greek, Roman, and Norse
Literature Narrative, and o mythology (e.g., names of days of week
Classical Literature months, constellations).
Research and | 12: The Research 4.RP.ldentify and read thrt_)u_gh a yanet
4 o 4.RP.1 of relevant sources (e.qg., digital, print,
Writing Process : . . s
and/or interviews with local authorities).
Research and | 12: The Research 4'RP'2 On the bas_ls of these sources,
4 y 4.RP.2 decide on one major research question
Writing Process
address.
Research and | 12: The Research 4.RP.4 Determine the accuracy of the
4 o 4.RP.4 . ;
Writing Process information gathered.
Research and | 12: The Research .A"RP'S Record pertinent source
4 o 4.RP.5 information and follow an established
Writing Process
format.
4.RP.6 Summarize and organize
Research and | 12: The Research information using a variety of tools (e.g.
4 . 4.RP.6 .
Writing Process note cards, spreadsheets, outlines,
graphic organizers).
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Grade Subject Strand ID Student Learning Standards
4.RP.7 Cite all quoted words, introducin
Research and | 12: The Research UKsSY A y 2. ysQa 2o )/
4 o 4.RP.7 sources for illustrations, graphs, or vide
Writing Process : . . :
clips copied or imported from print or
digital sources.
4.RP.8 Present thesearch project and
Research and | 12: The Research evaluate how completely, accurately, an
4 " 4.RP.8 - : .
Writing Process efficiently the major research question
was explored or answered.
4 WE.3* Use language and level of
formality that is appropriate to the
4 Research and | 13: Analytical 4. WE.3*(s/b| audience and purpose of the compositig
Writing Writing e4.WA.3) | and connect ideas and events using
relatively simple transition words (e.g.,
first, second, and, bt
4. WE .4 Organize writing using meaning
Research and | 15: Expressive paragraphing and connecting ideas and
4 . . 4WE .4 . . . "
Writing Writing events using relatively simple transition
words, such afirst, before, and, but
5.VC.5 Identify and use words and
4: Vocabulary and phrases that signal contrast, addition, ar
5 Language Study Concept 5.VC.5 other logical relationships (e.dpwever,
Development although, nevertheless, similarly,
moreover, in additionetc.)
5 Language Study 5: Formal anc_i 5E1 5.FI.1 Identiy dlfferences_ in fo_rmal and
Informal English informal language used in a film.
5.N.4 Identify selected types of
informational texts: biographies,
autobiographies, newspaper articles,
5 Readlng and 7 Nonfiction 5N4 encyclopedias, travelogues, political
Literature commentary, research reports personal
writing (memoirs, chronicles), and
procedural or practical texts explaining
how to accomplish a task.
. 5.F.1 Identify and describe how the mai
Reading and D )
5 . 8: Fiction 5.F.1 characters in a story or novel change oy
Literature time
5 Readlng and 8- Fiction 52 5.F.2 Identify and Qescnbe gonfllct ina
Literature story ornovel and its resolution.
Reading and 5.F.3 Identify the differences between
5 . 9 8: Fiction 5.F.3 fantasies (e.gMary Poppiny historical
Literature - K
fiction, true adventure stories.
5 Readmg and 8: Fiction 5E5 5.F5 _Id(_ennfy how t_hauthor uses
Literature descriptions of settings to create a moog
5.P.1 Identify sound elements (e.g.,
Reading and i alliteration and rhyme scheme, couplets
S Literature 9: Poetry 5Pl ABAB) and visual elements (e.g., unusu
patterns of punctuation or capitalizati).
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Grade Subject Strand ID Student Learning Standards
Reading and . 5.P.2 Ic?enufy form; of poems (e.g.,
5 . 9: Poetry 5P.2 dramatic poems with dialogue and
Literature :
action).
5 Readmg and 9: Poetry 5p.3 §.P.3 Explain how poets use sound effe
Literature in humorous poems.
Reading and 5.D.2 Identify similarities and difference
5 . 9 10: Drama 5.D.2 between a story or novel and its film or
Literature .
play adaptation.
11: Myth, Legend, 5.M.1 Identify common structgres SL.ICh
: I the rule of three (e.qg., three wishes);
Reading and Traditional . : ;
5 . . 5.M.1 magic helpers (e.qg., talking animals,
Literature Narrative, and . : .
. . genies, or elves); or transformations (e.¢
Classical Literature . :
a frog who turns into a prince).
11: Myth, Legend, 5.M.2 Identify common stylistic element
Reading and Traditional such as exaggeration (hyperbole),
5 . . 5.M.2 g i
Literature Narrative, and repeated refrains, and similes.
Classical Literature
5.WE.3* Use language and sentence
Research and | 13: Analytical 5.WE.3*(s/b variety to convey meaning, fp reffect, an
5 o - to support a tone and formality
Writing Writing e5.WA.3) : . .
appropriate to the topic, audience, and
purpose.
4: Vocabulary and 6.VC.3 Identify singular and plural formg
6 Language Study Concept 6.VC.3 of Latin words often used in English (e.g
Development alumna, alumnag
o g 120
6 Languagestudy | Concept 6.VC.3 ppropriate 19 .
frequently in written English (e.g.,
Development . . .
résume, repertoirg
. 6.FI.1 Identifydifferences between oral
5: Formal and . .
6 Language Study . 6.FI.1 and written language patterns used in
Informal English .
texts read in class.
4: Vocabulary and 7.VC.3 Determine the meaning of foreig
7 Language Study Concept 7.VC.3 | words used frequently in various subjec
Development areas.
7.F1.1 Identify forms of informal languag
) and symbols that are commonly used in
5: Formal and . ) )
7 Language Study . 7.Fl.1 texting and emails among friends and
Informal English : . :
differentiate them from formal electronic
communications.
Reading and 7.F.2 Analyze the ways in which main
7 . 9 8: Fiction 7.F.2 characters change or interact throughou
Literature
a story or a novel.
7 Readmg and 8: Fiction 7E5 7.F.5 Ider_mf_y and analyze the
Literature characteristics of a parody.
11: Myth, Legend, 7.M.1 Identify conventions in epic tales
7 Reading and Traditional 7M1 (e.g., extended simile, the quest, the
Literature Narrative, and o KSNRQa (latasz &aLlsSo
Classical Literature or helpers).
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Grade Subject Strand ID

Student Learning Standards

Speaking and

. . 2: Oral Presentation 8.0P.2
Listening

8.0P.2 Create a scoriggide based on
categories supplied by the teacher
(content, presentation style) to prepare
and assess a presentation on a local isg
to a specific audience.

4: Vocabulary and
8 Language Study Concept 8.vC.2
Development

8.VC.2 Identify the origin and explain th
meaning of gradeppropriate foreign
words or phrases used frequently in
written English (e.gper se, passé, au
courant, du jouy.

8.N.1 Identify and distinguish among
major subgenres of nonfiction: expositio
(e.g., biography, autobiography, politica
historical, scientific, literary essays and
documents, research reports, book or
arts reviews, news or features articles,
textbooks,trade books, encyclopedia

Reading and ) - entries, informational website articles);
8 . 7: Nonfiction 8.N.1 . o
Literature persuasive texts (e.g., editorials, letters
the editor, speeches, journals,
commentaries, position papers,
advertisements, and political campaign
literature); and procedural texts or
documents (recipes, directions, manualg
schedules, application forms, contracts
and other legal documents).
8 Readmg and 8: Fiction 8ES 8.F.5 Ider_mfy and analyze the
Literature characteristics of a satire.
8 Readlng and 9: Poetry 8.p.2 8.p.2 D|st|ngwsh free verse from rhyme
Literature verse and explain its purposes.
Reading and 10.P.1 Analyze how authors create
10 ) 9 9: Poetry 10.P.1 multiple layers of meaning and/or
Literature . S
deliberate ambiguity in a poem.
Reading and 10.D.1 Analyze how dramatic conventio
10 Literatu?e 10: Drama 10.D.1 (such as monologue, soliloquy, aside)

support, interpret, and enhance the play|

5: Formal and
12 Language Study Informal English 12.Fl.1

12.FI.1 Analyze how oral dialect can be
source of negative guositive stereotypes|
among social groups and the purposes
using standard American English in
spoken language.

Reading and

12.F.5 Identify characteristics of genres
(e.g., satire, parody, allegory, pastoral)

12 . 8: Fiction 12.F.5 that cut across the lines of genre
Literature . -
classifications such as fiction, poetry, ar
drama.
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Table B2. Common Core State Standards with No Massachusetts Alignment

Grade Strand CCRAS ID GradeSpecific Standard
K Reading Standards fo| Craft and Structure RL.K.4 4. Ask and answer questions about unknowr
Literature RL words in a text.
K Reading Standards fo| Craft and Structure RL.K.5 5. Recognize common type§texts (e.g.,
Literature RL storybooks, poems).
Reading Standards fo| Integration of RL.K.9 9. With prompting and support, compare and
Literature RL Knowledge and contrast the adventures and experiences of
K Ideas characters in familiar stories.
Reading Standardsr | Range of Reading RL.K.10 | 10. Actively engage in group reading activitig
K Literature RL and Level of Text with purpose and understanding.
Complexity
Reading Standards fo| Key Ideas and RI.K.3 3. With prompting andupport, describe the
Informational Text Rl | Details connection between two individuals, events,
K ideas, or pieces of information in a text.
Reading Standards fo| Craft and Structure RI.K.4 4. With prompting and support, ask and
K Informational Text RI answer gquestions about unknowsords in a
text.
Reading Standards fo| Integration of RI.K.8 8. With prompting and support, identify the
K Informational Text Rl | Knowledge and reasons an author gives to support points in
Ideas text.
Reading Standards fo| Integration of RI.K.9 9. With prompting and support, identify basig
Informational Text Rl | Knowledge and similarities in and differences between two
K Ideas texts on the same topic (e.g., in illustrations,
descriptions, or procedures).
Reading Standards fo| Range of Reading RI.LK.10 | 10. Actively engage in group reading activitie
K Informational Text R | and Level of Text with purpose and understanding.
Complexity
Reading Standards: | Phonics and Word RF.K.3d | d. Distinguish between similargpelled words
K Foundational SkillsgK | Recognition by identifying the sounds of the letters that
5 RF differ.
Reading Standards: | Fluency RF.K.4 4. Read emergenteader texts with purpose
K Foundational SkillsgK and understanding.
5 RF
Writing W Production and W.K.5 5. With guidance and support from adults,
Distribution of respond to questions and suggestions from
K Writing peers and add details to strengthen writing a
needed.
Writing W Production and W.K.6 6. With guidance and support from adults,
Distribution of explore a variety ofligital tools to produce
K Writing and publish writing, including in collaboration
with peers.
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Grade Strand CCRAS ID Grade Specific Standard
Writing W Research to Build W.K.7 7. Participate in shared research and writing
and Present projects (e.g., explore a number of books by
K Knowledge favorite authorand express opinions about
them).
Speaking and Comprehension SL.K.1b | b. Continue a conversation through multiple
K ; ) .
Listening SL and Collaboration exchanges.
Speaking and Comprehension SL.K.2 2. Confirm understanding oftaxt read aloud
Listening SL and Collaboration or information presented orally or through
other media by asking and answering
K guestions about key details and requesting
clarification if something is not understood.
Speaking and Comprehension SL.K.3 3. Ask and answer questions in order to seek
Listening SL and Collaboration help, get information, or clarify something tha
K is not understood.
Speaking and Presentation of SL.K.5 5. Add drawings or other visual displays to
K Listening SL Knowledge and descriptions as desired forovide additional
Ideas detail.
K Language L Conventions of L.K.1b b. Use frequently occurring nouns and verbs
Standard English
Language L Conventions of L.K.1c ¢. Form regular plural nouns orally by adding
K Standard English /sl or les/ (e.g.,dog, dogswish, wishel
Language L Conventions of L.K.1d d. Understand and use question words
K Standard English (interrogatives) (e.gwho, what, where, when
why, how).
Language L Conventions of L.K.1e e. Use the most frequently occurring
K Standard English prepositions (e.gto, from, in, out, on, off, for,
of, by, with.
Language L Conventions of L.K.1f f. Produce and expand complete sentences
K Standard English shared language activities.
Language L Conventionof L.K.2b b. Recognize and name end punctuation.
K .
Standard English
Language L Conventions of L.K.2c c. Write a letter or letters for most consonant
K Standard English and shortvowel sounds (phonemes).
Language L Vocabulary L.K.4b b. Use the most frequently occurring
Acquisition and Use inflections and affixes (e.ged,-s, re, un,
K pre-, -ful, -les9 as a clue to the meaning of an
unknown word.
Language L Vocabulary L.K.5a a. Sort common objects into categories (e.qg.
Acquisition and Use shapesfoods) to gain a sense of the concept
K the categories represent.
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Grade Strand CCRAS ID Grade Specific Standard
Language L Vocabulary L.K.5b b. Demonstrate understanding of frequently
Acquisition and Use occurring verbs and adjectives by relating
K them to their opposites (antonyms).
Language L Vocabulary L.K.5¢ c. ldentify realife connections between word
Acquisition and Usg and their use (e.g., note places at school tha
K are colorful).
1 Reading Standards fo| Craft and Structure RL.1.6 6. Identify who is telling the story afrious
Literature RL points in a text.
Reading Standards fo| Integration of RL.1.7 7. Use illustrations and details in a story to
1 Literature RL Knowledge and describe its characters, setting, or events.
Ideas
Reading Standards fo| Integration of RL.1.9 9. Compare and contrast the adventures and
1 Literature RL Knowledge and experiences of characters in stories.
Ideas
Reading Standards fo| Key Ideas and RI.1.3 3. Describe the connection between two
1 Informational Text Rl | Details individuals, events, ideas, pieces of
information in a text.
Reading Standards fo| Craft and Structure RI.1.4 4. Ask and answer questions to help determi
1 Informational Text RI or clarify the meaning of words and phrases
a text.
Reading Standards fo| Craft and Structure RI.1.5 5. Know and use various text features (e.g.,
Informational Text RI headings, tables of contents, glossaries,
1 electronic menus, icons) to locate key facts ¢
information in a text.
Reading Standards fo| Craft and Structure RI.1.6 6. Distinguish between information provided
Informational Text RI by pictures or other illustrations and
1 information provided by the words in a text.
Reading Standards fo| Integration of RI.1.7 7. Use the illustrations andetails in a text to
1 Informational Text Rl | Knowledge and describe its key ideas.
Ideas
Reading Standards fo| Integration of RI.1.8 8. Identify the reasons an author gives to
1 Informational Text Rl | Knowledge and support points in a text.
Ideas
Reading Standards fo| Integration of RI.1.9 9. Identify basic similarities in and difference
Informational Text Rl | Knowledge and between two texts on the same topic (e.qg., in
1 Ideas illustrations, descriptions, or procedures).
Reading Standards: | Print Concepts RF.1.1a | a. Recognize the distinguishing features of a
Foundational SkillsgK sentence (e.g., first word, capitalization,
1 5 RF ending punctuation).
Reading Standards: | Phonological RF.1.2a | a. Distinguish long from short vowel sounds
1 Foundational Skillsgk | Awareness spokensinglesyllable words.
5 RF
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Grade Strand CCRAS ID Grade Specific Standard
Reading Standards: | Phonics and Word RF.1.3c | c. Know finale and common vowel team
1 Foundational SkillsgK | Recognition conventions for representing long vowel
5 RF sounds.
Reading Standards: | Fluency RF.1.4a | a. Read oflevel text with purpose and
1 Foundational SkillsgK understanding.
5 RF
Writing W Text Types and W.1.1 1. Write opinion pieces in which they
Purposes introduce the topic or name the book they ar
writing about, state an opinion, supply a
1 reason for the opinion, rad provide some
sense of closure.
Writing W Text Types and W.1.3 3. Write narratives in which they recount two
Purposes or more appropriately sequenced events,
include some details regarding what
1 happened, use temporal words to signal eve
order, andprovide some sense of closure.
Writing W Production and W.1.5 5. With guidance and support from adults,
Distribution of focus on a topic, respond to questions and
1 Writing suggestions from peers, and add details to
strengthen writing as needed.
Writing W Production and W.1.6 6. With guidance and support from adults, ug
Distribution of a variety of digital tools to produce and
1 Writing publish writing, including in collaboration wit}
peers.
Writing W Research to Build W.1.8 8. With guidance and support from adults,
and Present recall information from experiences or gathe
1 Knowledge information from provided sources to answer
a question.
Speaking and Comprehension SL11b |0 . dZAf R 2y 2 i Ko@NK Q
Listening SL and Collaboration responding to the comments of others
1 through multiple exchanges.
Speaking and Comprehension SL.1.3 3. Ask and answer questions about what a
Listening SL and Collaboration speaker says in order to gather additional
1 information or clarifysomething that is not
understood.
Speaking and Presentation of SL.14 4. Describe people, places, things, and even
Listening SL Knowledge and with relevant details, expressing ideas and
1 Ideas feelings clearly.
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