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Introduction and Background

Using This Document: Thi s version of the SMARTER Bal

Content Specifications and Content Mapping is presented as a set of several mattiiatfides
changes based on the productfiedback provided to the consortium following the first round of

commentaryThis version, the second of two public releases available for review and feedback, invites

commentary from al|l I nt er est eldstrsctioaslorebw tolsubmir s

comments and feedback can be found ilrRhsources e ct i on of
www.smarterbalanced.org

the Consort

Pages 1120represent the core of this document, and should be read carefully for comment and
feedbackThreesets of appendices are intended to provide further elaboration of our workAib far
threesesi AppendixA, B and Ci areembedded in this document,iasight be most useful for a

reader to havethemready at handlhelastseti Appendix Ci provides examples of items and tasks

that illustrate the interdf the content standards

In addition to this documenive are again making availalde online surveyfor stakeholder feedback
We know there is a lot of interest in this release, and anticipate a very large volume of feedback
ensure that comments and suggestions are received and consideas#l,readers to be sure to use

the online surveyas the vehicle for providing responses

This document follows an earlier release by the Consortium of a companion document covering

speifications for English language arts and literalyese documents seek comment from Consortium

members and other stakeholddrse table below outlines the schedule for the two rounds of public
review for the content specifications of mathematics andignijinguage arts/literacy.

SMARTER Balanced Content Specifications Development

Timelines and Activities
Review Steps

Date

Internal Review Start: ELA/Literacy
- ELA/Literacy content specifications distributed to spec§MARTER Balancedvork groups
for initial review and feedback

07/05 (Tue)

Internal Review Due: ELA/Literacy
- Emailed toSMARTER Balanced

07/15 (Fri)

Technical Advisory Committee (TAC) Review Liaison Review: ELA/Literacy
- Draft submitted to TAC for review, comment, aiegédback

07/27 (Wed)

Webinar: ELA/Literacy (including Evidence Based Design orientation)
- Orientation forSMARTER Balanceanembers to Evidence Based Design and walkthroug
draft ELA/Literacy specifications document

08/08 (Mon)

Release for Review:ELA/Literacy (Round 1)
- ELA/Literacy specifications documents postedvww.smarterbalanced.oandemailed to
stakeholder groups

08/09 (Tue)

Internal Review Start: Mathematics
- Mathematics content specifications distributed to speSKARTER Balancedvork groups
for preliminary review and feedback

08/10 (Wed)

4 (Decembe®, 2011 vi121) i DRAFT: Only for review/feedback frol@onsortiummembers and interested stakeholders

anced

n
u

r


http://www.k12.wa.us/SMARTER/Resources.aspx
http://www.smarterbalanced.org/
http://www.k12.wa.us/SMARTER/Resources.aspx

Technical Advisory Committee (TAC) Review Liaison Review: Mathematics ‘

- Draft submitted to TAC for review, comment, and feedback

08/10 (Wed)

Internal Review Due: Mathematics
- Emailed toSMARTER Balanced

Release to Item Specifications to Bidders: ELA/Literacy
- Current drafts of ELA/Literacy content specifications postedwav.smarterbalanced.otg

08/15 (Mon)

08/15 (Mon)

support Item Specifications RFP process

Webinar: Mathematics

- Walkthrough forSMARTER Balancednembers of the draft Mathematics specifications ‘ 08/29 (Mon)

document

Release for Review: Mathematics (Round 1)

- Mathematics content specifications postesiw.smarterbalanced.orgndemailed to
stakeholder groups

Release of Specifications to Bidders: Mathematics

- Current drafts of Mathematics content specifications posteavie.smarterbalanced.otg
support Item Specifications RFP process
Feedback Surveys Due: ELA/Literacy (Round 1)
- Emailed toSMARTER Balanced

08/29(Mon)

08/29 (Mon)

08/29 (Mon)

Feedback Surveys Due: Mathematics (Round 1)
- Emailed toSMARTER Balanced

09/19 (Mon)

Release for Review: ELA/Literacy (Round 2)

- ELA content specifications posténlwww.smarterbalanced.oandemailed tostakeholder 09/20(Tue
groups

Feedback Surveys Due: ELA/Literacy (Round 2)

- Emailed toSMARTER Balanced Bz
Release for Review: Mathematics (Round 2)

- Mathematics content specifications posieevww.smarterbalanced.orgmail notification 12/09 (Fri)

sent to stakeholder groups

Feedback Surveys Due: Mathematics (Round 2)
- Emailed toSMARTER Balanced

01/03/12 (Tue)

ELA/Literacy Claims Webinar Discussion
- Summative assessment claims are discussed in preparation for subsequent voterbggso
states. Voting will be open 1/11/12 through 1/18/12.

01/10/12 (Tue)

Mathematics Claims Webinar Discussion
- Summative assessment claims are discussed in preparation for subsequent vote by Go
states. Voting will be open 1/24/12 through 2/1/12.

01/24/12 (Tue)

ELA/Literacy Claims adopted by Governing States
- Summative assessment claims are established as policy for the Consortium through em
voting of governing state chiefs.

Mid Jan 2012

Final Content Specifications and Content Mapping Released: ELA/Literacy
- Final ELA/Literacy content specifications postedawaw.smarterbalanced.orgmail
notification sent to member states and partner organizations

Late Jan 2012

Mathematics Claimsadopted by Governing States
- Summative assessment claims are established as policy for the Consortium through en
voting of governing state chiefs.

Late Jan 2012

Final Content Specifications and Content Mapping Released: Mathematics
- Final mathematics aatent specifications posted waww.smarterbalanced.argmail
notification sent to member states and partner organizations

Early Feb 2012
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The contents of this document descr i bmportatte Cons
claims about student learning that are derived from the Common Core State Staltardinalized,
these claims will serve as the basis for the Co
and its formative assessment support fachersOpen and transparent decisioraking is one of the
Consorti umods .Jdhesrdtaft ochthe mathematicsicgnierd specifications is being made
available for comment consistent with that principle, and all responses to this work will mkeoethss

it continues to be refined.

Purpose of the content specificationsThe SMARTER Balanced Assessment Consortium is

developing a comprehensive assessment system for mathematics and English language arts / literacy
aligned to the Common Core St&andardd with the goal of preparing all students for success in
college and the workforce. Developed in partnership with member states, leading researchers, content
expert experts, and the authors of the Common Core, content specifications are intendacktthat

the assessment system accurately assesses the full range the standards.

This contenspecification othe Common Corenathematicstandards provideclear and rigorous
focusedassessment targets that will be used to translate thelgred€ommon Core standards into
content frameworks along a learning continuum, from which test blueprints and item/task specifications
will be established. Assessment evidence at each grade level provides item and task specificity and
clarifies the connectionisetween instructional processes and assessment outcomes.

SMARTER Balanced Summative Assessment Development Overview

Relcased June Re::::;:{lor Begins December Begins March 2012 2014-2015
= August 2011 2011 School Year

Content

Specifications Item
in ELA and Specifications

Common Core math
State Standards

Define the I l
knowledge and skills 4

students need for Prototypes,
college and the items/tasks will

workplace be developed to developed using
inform test the item
design, item Test Design specification
specification and Test and content
and test Speciﬂcaﬂons specifications
ifi
kspec fications L

SMARTER
Balanced

" ~\
Item writing Assessment
materials will be

The Consortium Theory of Action for Assessment System®s stated inhe SMARTER Balanced
Assessment GCMARTERBalanaegméRade t o the Top proposal,
of Action calls for full integration of the learning and assessment systems, leading to more informed
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decisionmaking and highequality instruction, and ultimately to increased numbers of studentsieho a
wel | prepared f or c 0dtHategdEMARTER Balamaette r (5r. ®p e d 3sly)
features rigorous content standards; common adaptive summative assessments that make use of
technologyenhanced item typeas well aextended performandasks that provide students the
opportunities to demonstrate proficiency both with content and in the mathematical practices described
in the Common Core State Standasmputer adaptive interimssessmentbat provide miecourse
information about whagtudents know and can do; instructionally sensitive formative tools, processes,

and practices that can be accessedamand; focused ongoing support to teachers through professional
development opportunities and exemplary instructional materialsgraouine, tailored, reporting and

tracking system that allows teachers, administrators, and students to access information about progress
towards achieving collegand careereadiness as well as to identify specific strengths and weaknesses
alongthewayfkach of these components serve t cessu@por:t
that all students leave high school prepared for {se@stondary success in college or a career through
increased student learning and improved teachMgeting this goabill require the coordination of

many elements across the educational system, including but not limitegdiatitys assessment system

that strategically fAbal anceso summadammoed& i nt er i
Pecheone, 2018MARTER Bdanced 2010.

The proposedSMARTER Balanced mathematicsassessments and the assessment system are
shaped by a set of characteristics shared by the systems of higthieving nations and states, and
include the following principles:*

1) Assessments are grounded in a thoughtful, standardsased curriculum and are managed
as part of anintegrated systemof standards, curriculum, assessment, instruction, and teacher
development. Curriculum and assessments@yanized around set of learnmig progressiorts
along multiple dimensions within subject areas. These guide teaching decisions, cldssedm
assessment, and external assessment.

2) Assessments includevidence of student performanc®n challenging tasks that evaluate
Common Core Standds of 2F century learning. Instruction and assessments seek to teach and
evaluate knowledge and skills that generalize and can transfer to higher education and multiple
work domains. They emphasize deep knowledge of core concepts and ideas withimossd ac
the disciplines, along with analysis, synthesis, problem solving, communication, and critical
thinking. This kind of learning and teaching requires a focus on complex performances as well as
the testing of specific concepts, facts, and skills

! Darling-Hammond, L. (2010Performance countsWashington, DC: Council of Chief State School Officers.

2 Empirically-based learningrpgressionsisually and verballarticulate a hypothesisy an anticipated path, of how student
learning will typically move toward increased understanding over time with good instr(idéen, Kurizaki, & Holt, 2009).
The major concept of learning progressions is that students should progragh thathenaticsby building on whatthey
know, moving toward some defined goaM/hile the structure of the mathematics shapes the pathtiays,isnotone
prescribed or optimal pathway thugh the content
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3) Teaches are integrally involved in the development and scoring of assessmen@hile
many assessment components can and will be efficiently and effectively scored with computer
assistance, teachers will also be involved in the interim/benchmark, formativejranthtive
assessment systems so that they deeply understand and can teactaondards.

4) Assessments are structured toontinuously improve teaching and learning Assessmerds
of, andfor learning is designed to develop understanding of what learning standards are, what
high-quality work looks like, what growth is occurring, and what is needed for student learning.
This includes:

1 Developing assessments around learning progresianalbw teachers to see what
students know and can do on multiple dimensions of learning and to strategically support
their progress

1 Using computebased technologies to adapt assessments to studentdeweise
effectively measure what they know, so thaicteers can target instruction more carefully
and can evaluate growth over time;

1 Creating opportunities for students and teachers to get feedback on student learning
throughout the school yean forms that are actionable for improving success;

1 Providingcurriculumembedded assessments that offer models of good curriculum and
assessment practicenhance curriculum equity within and across schools, and allow
teachers to see and evaluate student learning in ways that can feed back into instructional
and curiculum decisions; and

1 Allowing close examination of student woskd moderated teacher scoring as sources of
ongoing professional development.

5) Assessment, reporting, and accountability systems provideseful information on multiple
measureshat is eduative for all stakeholders.Reporting of assessment results is timely,
specific, and vivid offering specific information about areas of performance and examples of
student responses along with illustrative benchmarks, so that teachers and studentsacap foll
with targeted instruction. Multiple assessment opportunities (formative and interim/benchmark,
as well as summative) offer ongoing information about learning and improvement. Reports to
stakeholders beyond the school provide specific data, exarapteglustrations so that
administrators and policymakers can more fully understand what students know in order to guide
curriculum and professional development decisions.

Accessibility to Content Standards and Assessmentst addition to these five primues, SMARTER
Balanceds committed to ensuring that the content standards, summative assessments, teacher
developed performance tasks, and interim assessments adhere to the principles of accessibility for
students with disabilities and English Languagarners It is important to understand that the purpose

5Accessibility in assessments refers to moving fAbeyond me
Accessible assessments provide a means for determining whether the knowledge and skills of each student meet standards
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of accessibilityis not to reduce the rigor of the Common Core State Standards, but rather to avoid the
creation of barriers for students who may need to demonstrate their knowledge and skidamaethe
level of rigor in different ways. Toward this end, each of the claims for the CCSS in Mathematics is
briefly clarified in terms of accessibility consideratiolm$ormation on what this means for content
specifications and mapping will be developadtier during the test and item development phases.

Too often, individuals knowledgeable about students with disabilities and English learners are not
included at the beginning of the process of thinking about standards and assessments, with the result
being that artificial barriers are set up in the definition of the content domain and the specification of

how the content maps onto the assessniéwise barriers cgorevent these studerftem showing their
knowledge and skills via assessments. Thefocns faccessi bility, o as well
by systemsofhiglac hi evi ng nations and states, under |l i es
mapping and the development of content specifications f@MERTER Balancedssessment system.

Accessibilityis a broad term that covers both instruction (including access to the general education
curriculum) and assessment (including summative, interim, and formative assessmerninoassal
designis another term that has been used to convsyapproach to instruction and assessment
(Johnstone, Thompson, Miller, & Thurlow, 2008; Rose, Meyer, & Hitchcock, 2005; Thompson,
Thurlow, & Malouf, 2004; Thurlow, Johnstone, & Ketterline Geller, 2008; Thurlow, Johnstone,
Thompson, & ase, 2008). The pnarygoal i to move beyond merelycluding studentsn instruction

or assessmenbut to(a) to ensure that students learn what other students learn, and (b) to determine
whether the knowledge and skills of each student meet starukzsdd criteria.

Several approaches have been developed to meet the two major goals of accessibility and universal
design. They include a focus on multiple means of representation, multiple means of expression, and
multiple means of engagement for instructiose of multipe media is also a key feature of

accessibilly. Elements of universally designed assessments and considerations for item and test review
are a focus for developing accessible assessments. Increased attention has been given tdbasetputer
assessment3 furlow, Lazarus, Albus, & Hodgson, 2010) and the need to establish common protocols
for item and test development, such as those described by Mattson and Russell (2010).

For assessments, the goal for all students with disabilities (except those suittesignificant

cognitive disabilities who participate in an alternate assessment based on alternate achievement
standards) is to measure the same knowledge and skills at the same level as traditional assessments, be
they summative, interim, or formatiassessments. Accessibility does not entail measuring different
knowledge and skills for students with disabilities from what would be measured for peers without

based criteriaT his is not to say that accessible assessments are designed to measure whatever knowledge and skills a student

happens to have. Rather, they measure the same knowl edge
Accessibility does not entaneasuring different knowledge and skills for students with disabilities [or English Language
Learners] from what would be measured for peers without

Oo6Brien, 2009, p. 2).
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di sabilities (Thurl ow, Laitusi s, Dill on,n Cook,
Lazarus, Moen, Johnstone, Liu, Christensen, Albus, & Altman, 2008). It does entail understanding the
characteristics and needs of students with disabilities and addressing ways to design assessments and
provide accommodations to get around the bardexated by their disabilities.

Similarly, the goal for students who are English language learners is to ensure that performance is not
impeded by the use of language that creates barriers that are unrelated to the construct being measured
Unnecessaryiguistic complexity may affect the accessibility of assessments for all students,

particularly for those who are narative speakers of English (Abedi, in press; Abedi, 2010; Solano

Flores, 2008) Several studies hav@hownhow the performance oELL studentscan be confounded

during mathematics assessmesssa function of unfamiliar cultural referents and unnecesisauyistic
complexities (see for example, Abedi, 2010; Abedi & Lord, 2001; Sol&fwes, 2008).

In particular, research has demonsutlateat several linguistic features unrelated to mathematics content
could slow the reader dowimcrease the possibility of misinterpretation of mathematics items, and add

to the ELL studentdés cognitive | oaahtquestbneandi nt er
explaining the outcomes of assessmdntiices of language difficulty that may be unrelated to the
mathematics content include unfamiliar (or less commonly used) vocabulary, complex grammatical
structures, and styles of discourse thalude extra material, conditional clagsabstractionsand

passive voice construction (Abedi, 2010a).

A distinction has been made between language that is relevant to the focal construct (mathematics in this
case) and language that is irrelevant tocivetent (construetrelevant). SMARTER Balancedhtends

to address issues concerning the impact of unnecessary linguistic complexity of mathematics items as a
source of construdtrelevant factor for ELL students, and provide guidelines on how to cdatrsiich

sources of threat to the reliability and validity of mathematics assessments for these students. Studies on
the impact of language factors on the assessment outcomes have also demonstrated that they impact
performance of students with learninglaeading disabilities. Thus, controllifigr such sources of

impact will also help students with learning/reading disabilities (Abedi, 2010b).

In addition,ELLs t u d e nt doéconmanbnichte couldeswstantially confound their level of

proficiency in mathematics, as it is required for many of the mathematical tasks. For example, a major
requirement for a successful performance in mathemegiositlined in the CCSSM a high level of

verbal and written commuration skills. Each of the foutaimsindicates that successful completion of
mathematics operations may not be sufficient to claim success in the tasks and that students should also
be able to clearly and fluently communicateitiheasoningThis could be a major obstacle for ELL

students wh are highly proficient in mathematical concepts and mathematical operations but not at the
level of proficiency in English to provide clear explanation of the operaitiowsrds aloneAllowing

students to show their reasoning using mathematical meadgiations, diagrams, and drawings as well

as written text will provide more complete access to students' thinking and understanding.
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In the case of English learners (EL), ensuring appropriate assessment will require a reliable and valid
measure of ELstelnt sé | evel of proficiency in their nat
general, if students are not proficient in English but are proficient in L1 and have been instructed in L1,
then a native language version of the assessment should be cahsstere an English version of the
assessment wil/l not provide a reliable and wval.i
speak. If students are at the level of proficiency in reading in English to meaningfully participate in an
English-only assessment (based, for example, on a screening test or the Title Il ELP assessment), then it
will be appropriate to provide access in a computer adaptive mode to items that are consistent with their
level of English proficiency but measure the satonstruct as other items in the pool. (See Abedi, et al
2011 for a computer adaptive system based on st

As issues of accessibility are being considered, attention first should be given to ensuringisigthe

of the assessment itself does not create barriers that interfere with students showing what they know and
can do in relation to the content standards. Several approaches to doing this were used in the
development of alternate assessments baseddified achievement standards and could be brought

into regular assessments to meet the needs of all students, not just those with disabilities, once the
content is more carefully defined. To determine whether a complex linguistic structure in the agsessme

is a necessary part of the construct (i.e., constalevant), a group of experts (including content and
linguistic experts and teachers) should convene at the test development phase and determine all the
constructrelevant language in the assessmeltiss analysis is part of the universal design pracess

Accommodations then should be identified that will provide access for students who still need assistance
getting around the barriers created by their disabilities or their level of English larmoégency

after the assessments themselves are as accessible as gessitample, where it is appropriate,

items may be prepared at different levels of linguistic complexity so that students can have the
opportunity to respond to the items that mm@re relevant for them based on their needs, ensuring that

the focal constructs are not altesglden making assessments more linguistically accessibth

approaches (designing accessible assessments and identifying appropriate accommodations) require
careful definition of the content to be assessed.

Careful definitions of the content are being create8MARTER BalancedThese definitions involve
identifying theSMARTER Balance@ssessment claims, the rationale for them, what sufficient evidence
lookslike, and possible reporting categories for each claim. Further explication of these claims provides
the basis for ensuring the accessibility of the coriterticessibility that does not compromise the

intended content for instruction and assessmastvell as accommodations that might be used without
changing the content. Sample explications are provided under each of the claims.
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Further Readings: Each of the SBAC assessment system principles is interwoven throughout t
document in describing the content mapping and content specifications. Readers may want to fengage
in additional background reading to better understand how the concepts belanfloaneed the
development of the SBAC mathematics assessment design.

1 Principles of evidencebased design (EBD); The Assessment Triangle (see next page);
Cognition and transfer; Performances of novices/experts
(see Pellegrino, Chudowsky, & Glaser, 20B&llegrino,2002)
1 Enduring understandings, transfer
(seeWiggins & McTighe, 2001
1 Principles of evidencecentered design (ECD) for assessment
(see Mislevy, 1993, 1995)
1 Learning progressions/learning progressions frameworks
(see Hess, 2008, 2010, 20 National Assessment Governing Board, 2007; Popharp,
2011; Wilson, 200p
1 Universal Design for Learning (UDL); Increased accessibility of test items
(seeAbedi, 2010;Bechard, Russell, Camacho, Thurlow, Ketterlin Geller, Godin,
McDivitt, Hess, & Cametp2009;Hess, McDivitt, & Fincher, 2008).
1 Cognitive rigor, Depth of Knowledge; Deep learning
(see Alliance for Excellence in Educati@®11;Hess, Carlock, Jones, & Walkup,
2009; Webb, 1999)
1 Interim assessment; Formative Assessment
(see Perie, Marion, &ong, 2007; Heritage, 201Bppham, 2011\Viliam, 2011)
1 Constructing Questions and Tasks for Technology Platforms
(see Scalise & Gifford, 2006)

Content Mapping and Content Specifications for Assessment DesignThe Assessment Triangle,

illustrated orthe following page, wafirst presented by Pellegrino, Chudowsky, and Glas&niowing

What Students KnodWSK (NRC,2001) A[ T] he corners of the triang
el ements underl yi ng any caystioreasddeareimin tbteadommaio,deetof o f s
beliefs about the kinds @bservations hat wi Il |l provide evidence of s
interpretatonpr ocess for making sense of the evidencebo
oftisbassessméntotil dangteate t he f u-habedcesignt(EBD), c o mp
which articulates the relationships among learning models (Cognition), assessment methods
(Observation), and inferences one can draw from the observations made about what stiydkntsi

and can do (Interpretation) (Hess, Burdge, & Clayton, 2011).

Application of the assessment triangle not only contributes to better test.ddsgnterconnections
among Cognition, Observation, and Interpretation can be used to gain insiglgsident learning-or
example, éarning progressions offer a coherent starting point for thinking about how students develop
competence in an academic domain and how to observe and interpret the learning as it unfolds over
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time. These hypotheses abtypical pathways of learning can be validated, in part, through systematic
(empirical) observation methods and analyses of evidence produced in student work samples from a
range of assessments.

Interpretation: The
methods and analytic tools
used to make sense of and
reason from the assessment
observations/evidence

Observation: A set of
specifications for
assessment tasks that will
elicit illuminating responses
from students

Cognition: Beliefs about how
humans represent information and
develop competence in a particular
academic domain

The Assessment Triangle (NRC, 2001, p. 44)

Evidencebased designSMARTER Balanceds committed to using evidendmsed design in its

devel opment of assess me iheSMARTER Bdlaacedpproashasrdetailad mo s
in the following section, but a brief explanationisatofes. | n t hi s dotamemead, af eus
forth regarding what students should know and be able to do in the domain of mathéraatiadaim

is accompanied by a fARational edo t lsa@entrapoc ovi des t
mathematicsThe daims and Rationales representihe o gni t i o n 0 ssmentrtiangleFor t he a
eacht aim and Rationale there is a secti omereg,@pres
narrative description lays out the kinds of evidence that would be sufficient to support thevbligim,

is followed by tables with fAAssess memdly,fhaar get s o
Ainterpretationo corner of the triangle is repr
Reporting Categori elslprovidhat t he assessment wo
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Part | T General Considerations for the Use of ltems and Tasks to Assess
Mathematics Content and Practice
Assessi ng Mahteh eCowantmocns :Cor e St ate Standards for

content and ma tbheeomant € cCt@ebdS M rl eng taid8de &« i on, t wo of
principles off otcusdoshtea(re@@Se:IM, Tam.et3h)er, t hese feat

standards have i mportant i mplications ftoeam.t he d
Using Various Types of | tems andTHaarkes muol tGoplnee
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and c¢c) completing the iatssms/stmeannks wtihat aagaitn odo
focus and coherence of the standards.

Strategic Uses of TechnologyWh er ever possaidhpéj veompsteng ( CAT)
efficient mechani s@ f ansgetleesetdipagn semd tddpid erg dr &
andlrop, and other categorization tasks) can be
response items that require alshgergbbohset warcdea
it eMisch affamcdd assessment can. Teenoogatsdoferstmary u s i
powerful opportunities for working in mathematics, particularly the ability to rapidly and accurately
perform large numbers of calculations andbdth see angroduce sopisticated visualiations.

Appropriate use of such technology in assessmernnganove balance in assessment by makiigier

level thinking and understanditess expensive and more realiggog. choosing the best statistical

measures and representasidar analyzing a data set with 1000 recoefsopposed to selecting the

median in a list of a dozen whole numbers

"Techrology enhanced" CAT tasks can also be desigogdovide evidence for mathematical practices
that could not be obtained froshot/selected answer taskend can encouragéassroom use of
authentic mathematical computing tools (spreadsheets, interactive geometry, computer algebra,
graphers) foclassroom instruction.

At the same timgfor much schoelevel mathematics, paper andhp#é remains the natural medium for
working mathematically, as it allows for diverse representations such as quick sketches of diagrams or
graphs, and for mathematical expressions and tables to be rapidly created and freely mixed. Doing
similar exploratorywork on a computer would require the timensuming use of multiple specialized

tools, which were often designed for producing polished presentations or setting tgrdege
computations rather than as a "scratchpad" for mathematical thinfkorgetims only the end result of

this work needs to be evaluated in the assessimamd it can be entered as an answer for computer
scoring At other times, the work itself is importantto assésor exampl e, eval uatin
capacities to develdfmultiple solution paths" antb "choos appropriate toolsfequires an opeanded
response format. Consequently, a useful blend of methods for working out problems and capturing
studentsd mat hematical i1 deas will be i mportant

SMARTER Balancedhas accounted for this by planning for extended performance tasks to be
administered beyond the CAT component of the t@$ts current plan is to supplement the CAT test

with a set ofich constructed response itefnsvh at a r e expeattabked )plus loresatagsrodm

based performance task (of up to 2 class perigdsmples of the range of item types needed to

evaluate the standards are provided, with annotations regarding the standards they assess, in Part Ill, an
the Appendix
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Part Il i Overview of Claims and Evidence for CCSS Mathematics
Assessment

Assessment Claims

The theory of actioarticulatedn theConsortiund s proposal to the U. S. Der
(http://www.k12.wa.us/SMARTER/pubdocs/SBAC_Narrative)pliiistrates the vision for an

assessment systdimt will lead to inferences thahsurehat all students angell-prepared for college

and careerafter high schooli | nf er enc e i s atone knsves and witat oherobservesy to
explanations, conclusions, or predictions. One attempts to establish the weight and coverage of evidence
i n what i s obser v E€ldimsare tie bsobdestatgmentdiod &gessmant systdns

learning atcomesgeach of which requiresvidencehatarticulates the types of daéservationshat

will supportinterpretations of competence towards achievemetfiteoflaims A first purpose of this

document is to identify the critical and relevant claims thawi | | Anidentify the set
that i s important t o(Pellegans, Chudowsky and Gldser, 2004) swkichant h a
this case are the learning outcomes for the CCS@dtinematics

After review from the fieldor this second round of the content specificatisneceived, analyzed, and
integrated into a final versigtheresultingclaims for the mathematiessessment will be presented to

the Smarter Balanced governing states for approval as Consortium @ai@rning state approval of

the claims willensure that all governing states have full endorsement of the major components of the
summative assessments, and egtablish those statements as the fundamental drivers for the design of
t he Cons omdtiveassegssients u m

For this reason, within this document the claims stand out as being of particular significdace the

other material presented here (in particular the Assessment Targets and the commentaries related to
them) is meant to serva general guidance and support for further development of the summative
assessmentslowever, this additional material will not be subjected to endorsement by the governing
states, and should not be viewed as Consortium pdlioyore useful interpretationwould be to view

the Assessment Targetsand mment ari es as the fAbest thinkingo
document, and should be considered as guidance for the further specifications of items and tasks and for
the overall test design.

Fourclaims are proposed for theramative mathematics assessm@ndetailed treatment of each claim
follows in Part Ill, belowEach claim isummary statement about the knowledge and skill students will

be expected to demonstrate on the assessment relat@airticular aspect of the CCSS for
mathematicsT he | ev el of the knowledge and skill nece
will be established through the development of Achievement Level Descriptors and during the setting of
performancestandards on the assessments
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Claims for Mathematics Summative Assessment

Concepts & ProcedurediStudents can explain and apply mathematical concepts ar

Clam#1 | . . . . R
interpret and carry out mathematical procedures with precision and flaency.

Problem SolvingfiStudents can solve a range of complex ipeed problems in pure
Claim#2 | and applied mathematics, making productive use of knowledge and problem solvir|
strategies

Communicating ReasoningiStudents can clearly and precisely constwigdble

Claim#3 . . . . R
arguments to support their own reasoning and to critique the reasoning ofoothers.

Modeling and Data Analysisi St udent s c¢can aWwoald sgenagios aml

Claim#4 . : .
can construct and use mathematical models to interpret and solve proldems

Presenation of the Claiman Part Il

Rationale for Claims: In Part Il of this document,aeh claimis followed by a section describing what

it is about this particular aspect of what students should know and be able to do that warrants a claim
The Rationale presents both the scope of the claim and its connection and alignment to the CCSS. In
addition the claim is described in fur-sehtence det a
statement, and this description is provided imteof what would be expected of a student who would
demonstrate proficiencyn this way, the Rationale should be viewed as a starting point for the
development of Achievement Level Descriptors

Sufficient Evidence:Accompanying ach claimin Part 11l is isa description of the sufficient relevant
evidence from which to draw inferences or conclusions agiadent attainment of the claifRelevant
and sufficient evidence needs to be collected in dodsupport each clainThe assessment system will
the opportunity to use variety of assessment items and tasks applied in different comiesxts.
important that th6&MARTER Balanced pool of items and tasks for each clenhesignedsothe
summative assessment gapasure antle used to makiaterpretations aboytearto-yearstudent
progress.

The sufficient evidenceestionfor each clainmncludesa brief analysis of the assessment issues to be
addressed to ensure accessibility to the assessment for all stwdénparticular attentiorotstudents
with disabilities and English learners

Assessment TargetsFinally, each claim is accompanied by a set of assessment targets that provide
more detail about the range of content and Depth of Knowledge levels. The targets are intended to
suppat the development of highuality items and tasks that cabute evidence to the claimél/e use

the cluster leveheading of the standards in the CC34 in order to allow for the creation and use of
assessment tasks that require proficiency in a broad range of content and pltisticésore fine
grained descriptiongould risk atencencyto atomize the contentvhich midht lead toassessments that
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would not meet the intent of thegandardsit is important to keep in mind the importance of developing
items and tasks that reflect thehness of the mathematics in tM€CSS

Proposed Reporting Categories

As usedemenrtei ngiRCat egor i es o0 d estoregpomts anhhe assessment s o
that will be reportedt the individual student levelhe paragraphthat follow identify thereporting

categories that should lbensidered as minimum goal of the assessment deshgevertheless,

constraints of logistics (e.g., cost and testing time) and/or psychometrics (e.g., dimensionality and
stability of scales) may require a revision to what is proposed Akheugh alditional, morefine-

grained reporting categories may be possible using aggregations (shercEssroonmschool, and/or

district level$, the feasibility of those score reporting categories will need to be evaluated once
assessmentieprints have been establisHed.

First and foremost, because the summative assessment will be used for school, ditetea
accountabilityconsistent with current ESEA requirements, there needs to be a confipdsdet a |

Mat he mat i atheindiwidual stwent leveAlso, consigent with the SMARTER Balanced
proposal and with requirements in the USED Notice Inviting Applications, the composite mathematics
score will need to have scaling properties that allow for the valid determination of student growth over
time. This score willbe a weighted composite from the four claims, with Claim #1 (Concepts and
Procedures) contributing roughly 40%, and with the three mathematical practices clainfy@iZm
Solving; #3i Communicating Reasoning; and #Modeling and Data Analysisontibuting about

20% each.

Second, because of thentral role of the claims in the design of the assessment, there shauld be
reporting category for each claimWhether these are scaled scores or category classificatidns
whether or not growth should or can be evaluated on these scores cannot be determined until test
blueprints have been established.

Finally, to ensure that results from the summative assessment can contribute to decisions that educators
must make abdpatterns and trends in studédrning, there need to beporting categories within

Claim #1 (Concepts and Proceduresklevant to the major domains at different grade levdls

CCSS provides a solid foundation for informing emphases on specifientattdifferent grade levels.

The major work of each grade, as defined inAksessment Targetsgction for Clain#1 in Part Il of

this documentidentifies the feasibilityeportingat the domain levdbr each graden the summative
assessment. Addutnally, since content domain level reporting categamiidoe reported onlynder

Claim#1, content that is better assessed under other claims will likely not be reported as a domain sub
score, but will be utilized by students as they engage in matloaiatactices (Thus, for example,

* Sireci S.G. (2005). The Most Frequently Unasked Questions About Testing. In R. PhelpPéEah}ling standardized
testing(pp. 113121). Mahwah, NJ: Lawrence Erlbaum.
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Geometry concepts will be assessed directly usidédrat grade 8 where they are part of the grade's

majoremphases, while a significant portion of high school level Geometry content may be best assessed

under Claims#2-4, as students use the content to engage in more compteematicapractices.)The

tablebelowprovides an overview of the summative mathematics assessment reporting categories for

each grade. These reporting categories are grounded in evidengetéorational research, in terms of
content coverage (areas of focus) and mathematical pratt®esfor example, a student in tH& 6
grade would receive a summative assessment report with s@ven:stotal Mathematics; Concedts
Procedures; Numb&ystem; Ratio & Proportion; Expressions & Equations; Problem Solving;
Communicating Reasoning; aMbdeling and Data Analysis

Proposed Reporting Categories for Summative Mathematics Assessment

Total Mathematics Compositcore

Claim#1: Corceptsand Procedures Score

Grade 3 C&P Sulscores
Operations & Algebraic Thinking
Number/Ops Fractions
Measurement & Data

Grade 4 C&PSubscores
Operations & Algebraic Thinking
Number/Opg Base 10
Number/Ops$ Fractions
Measurement & Data

Grade 5 C&P Sulscores

Number/Ops Base 10
Number/Ops Fractions
Measurement & Data

Grade 6 C&P Suiscores
Number System
Ratio & Proportion
Expressions & Equations

Grade 7 C&P Suiscores
Number System
Ratio & Proportion
Expressions & Equations

Grade 8 C&P Sulscores
Expressions & Equations
Functions
Geometry

High School C&P Sulscores
Number & Quantity
Algebra
Functions

Claim#2: Problem
Solving Score

Claim#3:
Communicating
Reasoningscore

Claim#4: Modeling
and Data Analysis
Score

® Schmidt, W. H., Wang, C. H., & McKnight, C. C. 2005. Curriculum coherence: An exaamiraftU.S. Mathematics and
Science content standards from an international perspedtivenal of Curriculum Studies, 3325-559.
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Part Ill T Detailed Rationale and Evidence for Each Claim

Mathematics Claim #
CONCEPTS AND PROCEDURES

Students can explain and apply mathematical concepts and interpret
and carry out mathematical procedures with precision and fluency.

Rationale for Claim#1

This claim addresses procedural skills and the conceptual understanding odevieicping skills
depend. It is important to assess how aware students are of how concepts link together, and why
mathematical procedures work in thaythat they do. This relates to the structural nature of
mathematics:

20

Mathematically proficient students look closely to discern a pattern or structure. Young students,
for example, might notice that three and seven more is the same amount as selvereandre,

or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the welnembered 7 x 5 + 7 x 3, in preparation for learning about

the distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 x 7 and
the 9 as 2 + 7. (Practice 7, CCSSM)

They can see complicated things, such as some algekpa@ssions, as single objects or as being
composed of several objects. For example, they canis8éx3 y)? as 5 minus a positive number
times a square and use that to realize that its value cannot be more than 5 for any real numbers x
and y. (Practic&, CCSSM)

Mathematically proficient students notice if calculations are repeated, and look both for general
methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that
they are repeating the same calculations over andagan, and conclude they have a repeating
decimal. By paying attention to the calculation of slope as they repeatedly check whether points
are on the line through (1, 2) with slope 3, middle school students might abstract the equation (y
2)/(xT 1) = 3 Noticing the regularity in the way terms cancel when expandiingLigx + 1), (Xi

1)(¢ + x + 1), and (X 1)(<° + x* + x + 1) might lead them to the general formula for the sum of a
geometric series. As they work to solve a problem, mathematicafigiprd students maintain
oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results. (Practice 8, CCSM)
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Assessmestshould includetemsitasks that test the precision with whichdsats are able to carry out
procedures, describe concepts and communicate results.

Mat hematically proficient students é state t|
using the equal sign consistently and appropriately. They are careful abofytiisgeinits of

measure, and labeling axes to clarify the correspondence with quantities in a problem. They
calculate accurately and efficiently, express numerical answers with a degree of precision
appropriate for the problem context. (Practice 6, CCSSM)

Items/asks should also assess how well students are able appregriate tools strategically

Students are able to use technological tools to explore and deepen their understanding of concepts.
(Practice 5; CCSSM)

Many individual content standards@CSSM set an expectation that studentsecguainwhy given
procedures work.

One hallmark of mathematical understanding is the ability to justify, in a way appropriate to the
student s mathematical maturitytjueavWherea part i
mathematical rule comes from. There is a world of difference between a student who can summon
a mnemonic device to expand a product such as (a + b)(x + y) and a student who can explain
where the mnemonic comes from. The student who camiexple rule understands the

mathematics, and may have a better chance to succeed at a less familiar task such as expanding (a
+ b + ¢)(x + y). Mathematical understanding and procedural skill are equally important, and both

are assessable using mathematasks of sufficient richness. (CCSSM, p.4).

Finally, throughout the K6 standards in CCSSM there are also individual content standards that set
expectations for fluency in computation (e.g., fluent multiplication and division within the times tables

in Grade 3). Such standards are culminations of progressions of learftémgspanning several grades,

that involve conceptual understanding, thoughtful practice, and extra support where necessary.
Technology may offer the promise of assessing fluency thorgghtfully than has been done in the
past. This, too, is part of &émeasuring the ful/l

Following our discussion of thgpes of evidence appropriate for contiting to assessment of Claim
#1, wedescribespecific graddevel contat emphases

What sufficient evidence looks likiar Claim #1

Evidence on each studentodés progress along the p
attention in assessing this claim

Essential properties ofitems andtasks that assess thislaim: Items andasksthat could provide
evidence for this clainnclude briefitemsi selected responsand short constructed response itéms
that focus on a particulgarocedurakkill or conceptBrief items could also includéems that require
stucknts to translate betweenamongepresentations of concepts (words, diagrams, symbols) and
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items that requirstudents to identify an underlying structuBeief constructed response items can

include items that provide scaffoldedpport for the student; it is probably possible for a Computer
Adaptive environment to adjust the | evel of sca
performance level.

Selected response itemsncluding computeenhanced itemsan probe onceptual understanding,
particularly when thelistractors are chosen to embody common misconceptions. In designing such

it ems, it i s essenti al to try to make sure that
taking skil | ss@andingof tieaenathemdtieahconte@bohguter administration of the
assessment affords the possibility of assessing student fluency with mathematical operations by means
of monitoring the response time.

Short Constructed responsatemscanassess mathatical thinking directly; short items of this kind
canpr ovi de direct evidence on sAmomgetems/mdks tmareqtire r y
students to produce a response, short constructed response items are the most likely to be able to be
machine scored

Highly scaffolded tasks where the student is guided through a series of short steps set in a common
problem context, offer another approach to the design of short constructed response items

Extended Resm®nseequidde mgnaovmanicepboOl a l under st a
procedural skills that students, magy bal sapercoei
evi dence f.dmeddmnnsc lculdaei m he fol |l owing task types

1 Application tasks using exercises to assesfatively standard applications of mathematical
principals Here,studentxan be expected tesse important concepts and skills to tackle problem
situations that should be in the learned part of the curriculum.

1 Translation tasks, where students are askedepresent concepts in different ways and translate
between representations (words, numbers, tables, graphs, symbolic algebra).

1 Explanation tasks,where students are asked to explain wigiwvan standargrocedure works.
This may involve the straightforward adaptation of a standard procedure.

Access&@lid#lfiynwi s claim clarifies the i mportance
procedur al k notwh e digrap amtdaen tl ya ovrg&h eonndtaeftndts tilne CCS
ability to carry out procedures, describe conce
strategically, and explain why specific pMrocedu
explicitly address tse wéhadl Idesqds |[tiiatess dmae estiu
cal cul ati ons. Because of the i mportance of buil
explication of the content may be different 1in

Praving assistive technologies such as an abacusc
t hr mbgpgurtade 4omk point durjnghentsemeftli ahesgrad
appropriate avenue of asteasastetobohall owegtadentabl
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and efficiently.

It is also important to address access to mathe
of alternative means of access anudalesx p(rResistizo,n 2a
demonstrate high |l evels of success, and thus ar
students with disabilities in the areas of read
or visual ienwias ea,meanltlsowilbngk students alternative
mat hematics content is iIimportant. Students who
writing or computer entry might i ntsecadolpogpwi de
scribe) or via manipulation of physical objects

A major aspect of al #1 ,t hies ccloammusn,i ciantcilound i negs pClca
explwhign Qowen poocapgpweslkohead | ow ackteaswhetoo sakreg |l
at a | ower proficiendy iwi |wWt hbaei negxpaoratnaanpiiceahk $ nal
di agrams, drawings, equations, .laandwinat haelosaot ibcea |
pr ovoplgportuniti essfoo Ebbhmsthudate their underst.
orhet appromolpte woemen i npEotrchehmer @y omi ded

performance difference exi stxplbeaitwereq, t aistlbswislulc
al Isotw siteontex pressi elwdh et urseu @l ,n asthievree Itahnagtu a gse ap

Assessment Targets for Clai#i

Cluster headings as assessment target€luster headings often serve to communicate the larger intent

of a group of standards. For e Genarglizeuederstamding bfu st e r
placevalue formulti-digit numbers 06 | ndi vi dual st andar dgasofsoccesshi s ¢
in the endeavor, but the important endeavor itself is stated directly in the cluster heading. In addition, the
word fAgeneral i zeod sgragepeofression imgradestBdeaelingaup to this ggroupmu | t i
of standards. In ways el as these, the cluster headings often best communicate the focus and

coherence of the standards. Therefore, this specification docusesttte cluster headingss the

targets of assessmeior generating evidence for Claii. For each cluster, specifitions are provided

that give item developers important guidance about task design for the cluster. A series of example items
will also be provided that illustrate the content scope and range of difficulty appropriate to assessing the
cluster. Claim#l asessment targets are shown belowGoades 3, 5 and &ontent emphases for the
remaning gradesire shown in Appendix AAssessment targets for these other gradiébe developed

after allowing the field to provide feedback on the current draft.

Content emphases in the standardsNot all contenis emphasized equally the Standarddor
Mathematical Content, and this is in keeping with the design principles of focus and coherence in the
standards as a whole

1 The standards communicate emphases in mayg, including by the use of domain names that
vary across the grades, and that are sometimes much megedined than the tefevel
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organizers in previous state standards (e.g., Ratios and Proportional Relationships). These and
other features of theandards and their progressions point to the major work of each%rade.

1 Meanwhile, standards for topitsat are not major emphasaghemselves are generally written
in such a way as teupport and strengthéne areas of major emphasibhis promotesaluable
connections that add coherence to the grade.

1 Finally, still othertopicsthat may not connect tightly or explicitly to the major work of the grade
would fairly be called additional

In the tables that followand in Appendix Athese designatiodsmajor, additional, and supportiégare
provided at the cluster level.

Working at the cluster level helps to avoid obscuring the big ideas and getting lost in the details of
specific standards (which are individually important, but impossible to measthegrientirety within

the bounds of reasonable testing time). Clusters work as an appropriate grain size for following the
contours of important progressions in the standards, for example the integration of place value
understanding and the meanings arapprties of operations that must happen as students develop
computation strategies and algorithms for mdigit numbers during grades-& or the appropriate
development of functional thinking in middle school leading to the emergence of functioosrdsra
domain in Grade 8.

To say that the standards do not emphasize everything eguadlyto say that anything in the standards
can be neglectedo do so wouldeave gaps in studepteparation fotatermathematicsAll content is
thereforeeligible for assessmertlowever, evidence for Claisil will strongly focuson the major

clusters and take into account ways in which the standards tie supporting clusters to the major work of
each gradeThe content footprint of any given test will sample incmgreater proportion from clusters
representing the major work of each grade.

For Claim #1 Assessment Targets are provided for three representative gradeGraeles 3, 5, and 8
Targets for Grades 4, 6, 7, and High School will be completed aftdydeledn this draft of the Content
Specifications is received and analyzed.

® Further emphases can be seen irPtgressionslocuments drafted by members of the Common Core State Standards
Working Group, and published through the Institute for Mathematics and Education of the University of Arizona:
http://ime.math.arizona.edu/progressions/
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GRADE 3 Summative Assessment Targets

Providing Evidence Supporting Claim #1
Claim #1: Students can explain and apply mathematical concepts and carry out mathematical
procedureswith precision and fluency.

Content for this claim may be drawn from any of the Grade 3 clusters representediigtl@much
greater proportion drawn froml ust er s de s i gnd the renthindgrmdiawn(fromadlustaryg
desi gn éatddicha)aad s o Xisvithpypmortirgitemg usually conrtg to the major
work of the gradeSampling of Clainil assessment targets will be determined by balancing the cq
assessed with items and tasks for Cla#hg#3, and#4.’

Operations andlgebraic Thinking

Target A [m]: Represent and solve problems involving multiplication and divisiorf.(DOK 1, 2)
Tasks for this targetquire students to use multiplication and division within 100 to solve
straightforward, onstep contextual wordroblems in situations involving equal groups, arrays, and
measurement quantities such as length, liquid volume, and masses/weights of objects. The majq
these problems should be of the equal groups and arrays situation types, with the more difficult
measurement quantity situations in the minority. All of these tasks will code straightforwardly to
standard 3.0A.3. Few of these tasks coding to this standard will make the method of solution a g
target of assessme@ther tasks associated withghiarget will probe student understanding of the
meanings of multiplication and division (3.0A.1%2).

Non-contextual tasks that explicitly ask the student to determine the unknown number in a
multiplication or division equation relating three whole nens(3.0A.4) will support the developmer
of items that provide a range of difficulty necessary for populating an adaptive item bank (see se
Understanding Assessment Targets in an Adaptive Framebaldy, for further explication.).

Target B [m]: Understand properties of multiplication and the relationship between multiplication
and division. (DOK 1)

Whereas Target A focuses more on the practical uses of multiplication and division, Target B fog
more on the mathematical properties of these dpestincluding the mathematical relationship
between multiplication and divisionTasks associated with this target are not intended to be vocab
exercises along the Ilines of fwhi Aslndicatedbyth e g
CCSSM¥ studentsieed not know the formal names for the properties of operations. Instead, task
to probe whether students are abledethe properties to multiply and divide.

Note, tasks that code directly to Target B will be limited to the 1@ixi€s table. (But see Target A
under 3.NBT below.)

Target C [m]: Multiply and divide within 100. (DOK 1)
The primary purpose of tasks associated with this target is to assess fluency and/or memory witl

" For example, if under Claim #2, a problem solviagktin a given year centers on a particular topic area, then it is unlikely
that this topic area will also be assessed under Claim #1 in a selected response item.

8 See CCSSM, Table 2, p. 89 for additional information.

° Note the examples given in italits CCSSM for these two standards. [CCSSM p. 23]

12 See CCSSM dotnote on page 23
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10x10 times table. We notkat thestandarcc onnot at i on of t he wsandhrdd
suicha8. OA. 7 means fqu i'ckéxyansomad thisiconcaeptrwaulddé ugefu to

include bothie ability to use certain facts and procedures with enough facility that usingldlesnmot
slow down or derail the problem solver as he or she wank®ore complex problemandthe notion of
conceptual fluencybeing able to use the relevant ideas or procedures in a wide range of cémixt
adaptive framework, straight multipticc i on and di vi si on probl ems

multiply and divide within 100 may serve as the assessment floor for the Operations and Algebrg
Thinking domain (See sectidnderstanding Assessment Targets in an Adaptive Framework)

Target D [m]: Solve problems involving the four operations, and identify and explain patterns in
arithmetic. (DOK 2)

These tasks will primarily consist of contextual word problems requiring more than a single oper:
step. Most of these will be straightfaavd twoestep contextual word problems coding straightforwarg
to 3.0A.8. These problems serve an important purpose in showing that students have solidified
and subtraction problem solving from previous grades and integrated it correctly aldhgsidew
understandings of multiplication and division.

Multiplication and division steps should be limited to the 10x10 times table, but addition and subt
steps should often involve numbers larger than 100 (cf. 3.NBT.2).

In some taskassociated with this target, the representation of the problem with equations and/or
judgment of the reasonableness of an answer should be the explicit target for the task (cf. 3.0A.

Number and OperatiodsBase Ten

Target A [a]: Use place value uderstanding and properties of arithmetic to perform multi-digit
arithmetic. (DOK 1)

Tasks associated with this target will be foomtextual computation problems that assess fluency in
addition and subtraction within 1060Some of these tasks should paeinformation about the
strategies and/or algorithms students are using, in order to ensure that they are general (based
value and properties of operations).

Other tasks will assess either rounding (with an emphasis on conceptual undersifgpassdle) or
the more important mutdigit computations specified in 3.NBT.3. Because the answers to such
multiplications are easily found by mnemonic tricks, these items should be of a conceptual natur
assess reasoning with place value and pti@senf operations.

™ n other words, this standard does not refgsrticedural fluencyas that term is used in Claim #1 generally. (8dding It

Up: Helping Children Learn Mathematic§RC, 2001, p. 121.)

“The word fAfluentlyo in standard 3. NBT.2 means figsuhatc k1 vy

term is used in Claim #1 generally. (S&dding It Up: Helping Children Learn Mathemati¢¢RC, 2001, p. 121.)
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Number and OperatiofsFractions

Target A [m]: Develop understanding of fractions as numbers. (DOK 1, 2)

Some of these tasks should assess conceptual understanding of unit fractions and other fraction
detailed in 3.NF.\and 3.NF.22 Other tasks for this cluster should involve equivalence of fractions
detailed in 3.NF.3. Tasks should attempt to cover the range of expectations in the standard, sucl
understanding, recognizing, generating, and expressing, althougimatkphs and justifications may
also be assessed under Cl#Bn

The cluster heading refers to understanding fractions as numbers. To assess whether students |
this goal, tasks for this target should include fractions greater than 1 as weltiasadrkess than or
equal to 1; and tasks should not handle fractions differently based on whether they are greater tf
than, or equal to 1. Fractions equal to whole numbers (such as 3/1) should also commonly appe
these tasks. Two equal fracton may be referred to as equal,
(e.g., Awhich fraction equals 3?20), and fra
number is greatest?o0 with fractions among t
Measurement and Data

Target A [m]: Solve problems involving measurement and estimation of intervals of time, liquid
volumes, and masses of objects. (DOK 1, 2)

Tasks for this target generally require students to solve straightforwastemeontextual word
problems using #afour operations in a situation involving time intervals in minutes, liquid volume
liters, and mass/weight in grams and kilograms. Situations involving intervals of time are limited
addition and subtractiof.Some foundational tasks that assesstehnd writing time to the nearest
minute may be appropriate for building a range of difficulty in the adaptive item bank. The emphg
this target is not on cultural aspects of time such as clocks but rather on time as a measurement
that carbe operated on arithmetically like other more tangible measurement quantities.

Target B [s]: Represent and interpret data. (DOK 2, 3)

Tasks associated with this target should involve using information presented in scaled bar graph
solveoneandtwes t ep fihow many mor ed a f°drechnologwmighibe yse
to enable students to draw a scaled picture graph and a scaled bar graph to represent a data se
four categories. Other tasks can involve the cycle indicated in 3.{fi2dsure to generate data, and
show the data by making a line plot); such tasks should indeed involve fractional measurement \

13 Note that area models, strip diagram models, and number line mod#savé all essentially special cases of the core
fraction concept as defined in 3.NF.1: namelparts when a whole is partitioned ii@qual parts. In the case of a number
line,thef whol ed6 i n question is the interval from 0 to 1.

1 Tasks for this target will not involve fractional quantities. Tasks will not require students to distinguish between mass and
weight. Tasks will exclude compound units such as cm3 and exclude findingaimegic volume of a container. (See

CCSSM page 25 footnote 6.) Tasks wil!/ not i nlassany @ableZit i me s
p. 89).
®The Auptickodo in this progression from Grade 2 is that i

graphs in Grade 3 connects with the introduction of multiplication in Grade 3.
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Target C [m]: Geometric measurement: understand concepts of area and relate area to
multiplication and to addition. (DOK 1, 2)

Some tasks associated with this target should assess conceptual understanding of area as a meg
attribute of plane figures. All figures in such problems should be rectilinear and coverable withou
or overlaps by a whole number of uniuares without having to dissect the unit squares (e.g. partit
them into two triangles). Tasks in this group will generally involve finding areas by direct counting
unit squares, not by using multiplication or formulas, or otherwise reasoning abasiba this basis.

Other tasks should center on relating area to multiplication and addition. Most of these should in
the use of area models to represent winolmber products and the distributive property. For examp
iDraw a pictumbern ocamoavddvhyx 5 and 2x5 to fi

areas of rectilinear figures by decomposing them inteawamlapping rectangles and adding the areg
of the noroverlapping parts.

Some of the expectations in this cluster (such as using tiling to show that area of a rectangle witt
number side lengths is the same as would be found by multiplying the side lengths) may be mor
suitable for Claim#3 and#4 or for inclass assessmis.

Target D [a]: Geometic measurement: recognize perimeter as an attribute of plane figures and
distinguish between linear and area measures. (DOK 1)

Tasks associated with st aabditgto dolvé réal vividd.aB8d) wi |
mathemécal problems involving perimeters of polygons, including finding the perimeter given the
lengths, finding an unknown side length, and exhibiting rectangles with the same perimeter and
areas or with the same area and different perimeters.

Geometry

Target A [s]: Reason with shapes and their attributes. (DOK 1, 2)

These tasks should support Grade 3 fraction and area work. Techealugyced tasks could involve
partitioning a shape into parts with equal areas; more traditional tasks mweallki expressing the areq
of each part as a unit fraction of the whole. For these tasks, shapes may be partitioned into non
rectangular parts; for example, students will use intuitive ideas about area to reason that a squat
both diagonals drawn hagen partitioned into four equal pafts.

Other tasks for this target will connect less directly to other material in the grade, continuing instg
standardsé progression of increasingly soph
attributes (cf. 2.G.1). Most of theseska will assess understanding of the hierarchy of quadrilateral
detailed in 3.G.1. A few tasks may involve categories of shapes not explicitly mentioned in the st
S0 as to assess understanding of progmged categorization per se at this lelker example, a regulg
octagon and a rectangle might be shown and the student asked to select a category to which bo
belon@ e.g., figures that can be partitioned into trianglesd then to produce a figure not belongin
to that category (e.gg, circle).

16 Ct. standard 2.G.3. See also the figure at top oé3aigp the drafProgressioron fractions,

http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf 35 2011 08 12.pdf
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Grade 5SUMMATIVE ASSESSMENT TARGETS
Providing Evidence Supporting Claim #1
Claim #1: Students can explain and apply mathematical concepts and carry out mathematical

procedures with precision and fluency.
Content for this claim may kdrawn from any of the Grade 3 clusters represented beliblva much
greater proportion drawn froml ust er s de s i gnd the renthindermd@awn(fronaglustars
desi gn édddgichal)daa d A s o )i withsypmortirgitemg usually conetang to the major
work of the gradeSampling of Clain#1l assessment targets will be determined by balancing the cq
assessed with items and tasks for Cla#hg#3, and#4."

Operations and Algebraic Thinking

Target A [a]: Write and interpret numerical expressions (DOK 1)

Tasks for this target will require students to write expressions to express a calculation and evalu
interpret expressions. Some of these tasks should incorporate the work of using thevasandiat
distributive properties in writing and evaluating expressions, but expressions will not contain nes
grouping symbols.

Target B [a]: Analyze patterns and relationships (DOK 2)

Tasks for this target will ask students to compare two relatedrieahpatterns and explain the
relationships within sequences of ordered pairs. Tasks for this target may incorporate the work o
Target A.

Number and OperatiofsBase Ten

Target A [m]: Understand the place value system(DOK 1, 2)

Tasks for this taget ask students to explain patterns in the number of zeros for powers of 10, incll
simple calculations with base 10 and whole number exponents as well as tasks that demonstratg
generalization of the pattern for larger whole number exponents (ew.imtdny zeros would there be
in the answer for 16?).

Other tasks for this target ask students to write, compare, and round decimals to thousandths. S
decimals should be written in expanded form. Comparing and rounding may be combined in son|
to highlight essential understandings of connections (e.g., What happens if you compare 3.67 an
after rounding to the nearest tenth?).

Target B [m]: Perform operations with multi -digit whole numbers and with decimals to
hundredths. (DOK 1, 2)

Some asks associated with this target will be ftamtextual computation problems that assess fluer
in multiplication of multidigit whole numbers

Other tasks will ask students to find quotients of whole numbers with up tdifpudividends and
two-digit divisors and use the four operations on decimals to hundredths. These tasks may be pr
in the context of measurement conversion (4§
understanding of the relationships between operations and ple® value strategies, which may be
done as part of tasks developed for Claim #3.
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Number and OperatiofsFractions

Target A [m]: Use equivalent fractions as a strategy to add and subtract fraction$DOK 1)
Tasks associated with this target askdents to add and subtract fractions with unlike denominators
including mixed numbers. Contextual word problems that ask students to apply these operationg
be included (often paired with one or more targets from ClaimGtRer tasks should foswon the
reasonableness of answers to addition and subtraction problems involving fractions, often by pre
Afl awed reasoningo (paired with one or mor €

Target B [m]: Apply and extend previous understandings of multiplication and division to
multiply and divide fractions. (DOK 1, 2)

Tasks for this target will ask students to multiply and divide fractions, including division of whole
numbers where the answer is expressed by a fraction or mixed number. Division tasks shoitieog
to those that focus on dividing a unit fraction by a whole number or whole humber by a unit fracti
Extended tasks posed as real world problems related to this target will be assessed with targets
Claims #2 and #4.

Other tasks will ask studento find the area of a rectangle with fractional side lengths or use techr
enhanced items to build visual models of multiplication of fractions, where the student is able to
partition and shade circles or rectangles as part of an explanation.

Studens © abil ity to interpret multiplication 4

Measurement and Data

Target A [s]: Convert like measurement units within a given measurement syster(DOK 1)
Tasks for this target ask students to conmerasurements and should be used to provide context fg
assessment of 5.NBT Target B. Some tasks will involve contextual problems and will contribute
evidence for Claim #2 or Claim #4.

Target B [s]: Represent and interpret data.(DOK 1, 2)

Tasks for his target ask students to make and interpret line plots with fractional units and should
used to provide context for the assessment of 5.NF Target A and 5.NF Target B. Some tasks wil
contextual problems and will contribute evidence for Clazho#Claim #4.

Target C [m]: Geometric measurement: understand concepts of volume and relate volume to
multiplication and to addition. (DOK 1, 2)

Tasks for this target will ask students to find the volume of right rectangular prisms with whole nu
edgelengths using unit cubes and formulas. Some tasks should ask students to consider the effe
changing the size of the unit cube (e.g., doubling the edge length of a unit cube) using values thi
cause gaps or overlaps when packed into the goiflieer tasks will ask students to find the volume of
two nonoverlapping right rectangular prisms, often together with targets from Claim #2 or #4.

Geometry

Target A [a]: Graph points on the coordinate plane to solve realvorld and mathematical
problems. (DOK 1)

Tasks for this target ask students to plot coordinate pairs in the first quadrant. Some of these tas
be created by pairing this target with 5.0A Taiggtvhich would raise the DOK level.
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Target B [a]: Classify two-dimensional figures into categories based on their propertieDOK 2)
Tasks for this target ask students to classify-éivoensional figures based on a hierarchy. Technolo
enhanced items rgde used to construct a hierarchy or tasks may ask the student to select all
classifications that apply to a figure based on given information.
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Grade 8 SUMMATIVE ASSESSMENT TARGETS

Providing Evidence Supporting Claim #1
Claim #1: Studentscan explain and apply mathematical concepts and carry out mathematical
procedures with precision and fluency.

Content for thisnay be drawn from any of the Grade 3 clusters represented, vatbvea much greater
proportion drawn frontlusters designatdimo ( majdot he remai nder dr awn
(additional)a nd A s 0 )i svithpypmortirig itemg usually conrtexy to the major work of the grade
Sampling of Clain#1l assessment targets will be determined by balancing the tassassed with items an
tasks for Claimg#2, #3, and#4.'’

The Number System

Target A [s]: Know that there are numbers that are not rational, and approximate them by rational
numbers. (DOK 1)

Tasks for this target will require studenttivert between rational numbers and decimal expansions of
rational numbers.

Other tasks will ask students to approximate irrational numbers on a number line or as rational numbe
certain degree of precision. This target may be combined withTakget A (e.g., by asking students to
express the solution to a cube root equation as a point on the number line).

Expressions and Equations

Target A [m]: Work with radicals and integer exponents.(DOK 1)
Tasks for this target will require studentssedect or produce equivalent numerical expressions based on
properties of integer exponents.

Other tasks will ask students to solve simple square root and cube root equations, often expressing th
answers approximately using one of the approximatiam 6.NS Target A.

Other tasks will ask students to represent very large and very small numbers as powers of 10, includir
scientific notation, and perform operations on numbers written as powers of 10.

Target B [m] Understand the connections between mportional relationships, lines, and linear
equations.(DOK 2)

Tasks for this target will ask students to graph one or more proportional relationships and connect the
rate(s) to the context of the problem.

Other tasks will ask students to applyderstanding of the relationship between similar triangles and*§lop
Target C [m]: Analyze and solve linear equations and pairs of simultaneous linear equation®OK 2)

Tasks for this target will ask students to solve systems of two linear equatisrsvariables algebraically
and estimate solutions graphically. Some problems will ask students to recognize simple cases of two

" For example, iinder claim #2, a problem solving task in a given year centers on a particular topic area, then it is unlikely
that this topic area will also be assessed under claim #1 in a selected response item.

18 For example, a task might say that starting from atpmira line, a move % to the right and one unit up puts you back on

the line. If you start at a different point on the line and move to the right 8 units, how many units up do you havedo move
be back on the line?
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equations that represent the same line or that have no solution. This target may be combined with 8.F
to create prolems where students determine a point of intersection given an initial value and rate of ch
including cases where no solution exists.

Real world and mathematical problems that lead to two linear equations in two variables will be asses
connecton with targets from Claims 2 and 4.

Functions

Target A [m]: Define, evaluate, and compare functions{DOK 1, 2)

Tasks associated with this targesk students to relate different functional forms (algebraically, graphicall
numerically in tables, or by verbal descriptions). Some tasks for this target will ask students to producs
identify input and output pairs for a given function. Other tagksask students to compare properties of
functions (e.g., rate of change or initial value).

Other tasks should ask students to classify functions as linear-ineanwhen expressed in any of the
functional forms listed above. Some of these maydmmected to 8.SP Target A.

Target B [s]: Use functions to model relationships between quantitieDOK 1, 2)
Technology enhanced items will ask students to identify parts of a graph that fit a particular qualitative
description (e.g., increasing or deasang) or sketch a graph based on a qualitative description.

Other tasks for this target will ask students to determine the rate of change and initial value of a functi
given information. Some tasks will ask students to give the equation of a function that results from giv¢
information.

Geometry

Target A [m]: Understand congruence and similarity using physical models, transparencies, or
geometry software.(DOK 2)

Technol ogy enhanced items wil/| be used to al/l
lines after undergoing rotationgflections, and translations. Similar technology enhanced items will ask
students to produce a new figure or part of a figure after undergoing dilations, translations, rotations, ¢
reflections.

Other tasks will present students with two figures askdstudents to describe a series of rotations, reflect
translations, and/or dilations to show that the figures are similar, congruent, or neither. Many of these
will contribute evidence for Claifi3, asking students to justify their reasonimgidtique given reasoning
within the task.

Target B [m]: Understand and apply the Pythagorean theorem(DOK 2)

Tasks associated with this target will ask students to use the Pythagorean Theorem to sebrédraad
mathematical problems in two andebrdimensions, including problems that ask students to find the dist
between two points in a coordinate system.

Some applications of the Pythagorean Theorem will be assessed at deeper levels i#2Ciant4d.
Understanding of the derivation of tRgthagorean Theorem would contribute evidence to CGi&im
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Target C [a]: Solve realworld and mathematical problems involving volume of cylinders, cones and
spheres.(DOK 2)

Tasks for this target will ask students to apply the formulas for volume of cylinders, cones and sphereg
problems. Many of these tasks will contribute evidence to Clghand#4.

Statistics and Probability

Target A [s]: Investigate patterns d association in bivariate data (DOK 1, 2)

Tasks for this target will often be paired with 8.F Target B and ask students to determine the rate of ch
and initial value of a line suggested by examining bivariate data. Interpretations related to clustering, ¢
positive or negative associat, linear and nonlinear association will primarily be presented in context by,
pairing this target with those from Claifi& and#4.

Understanding Assessment Targets in an Adaptive Frameworkin building an adaptive test, it is
essential to under st amndcamputer adaptive semmativeg sstessmditaid a p t
d o e s n 6nuchmeenkedo repeatedly offer formulaic multiplication and division items to a highly

fluent Grade 3 stuight makingthe Grade JargetOA.C [m] less relevant for this studetitan it may be

for another The higherachieving student could be challenged further, while a student who is struggling
could be given less complex items to ascertain how much eactstarats within the domaiifhe table

below illustrates several items for the Grade 3 Operations and Algebraic Thinking domain that would
likely span the difficulty spectrum for this grade. The items generally get more difficult with each row

(an importanfeature of adaptive test item bank®ilot data will be used tdetermine more precisely

the levels of difficulty associated with eakdnd of task.)

Sample for Grade 3, Clai#il i Operations and Algebraic Thinking
Adapting Items within a Claim & Domain | Claim#1 1 Operations and Algebraic Thinking

8 x 5 = | Target C [m]: Multiply and divide within 100.

8 x | = 40 Target A [m]: Represent and solve problems involving
multiplication and division.

9 x 4 = 1 x 9 Target B [m]: Understand propertiesrafiltiplication and
the relationship between multiplication and division.

4 x 2 x | = 40 Target B [m]: Understand properties of multiplication an
the relationship between multiplication and division.

4 x 2 x |1 = 5 x 2 » TargetB [m]: Understangroperties of multiplication and
the relationship between multiplication and division.

9 x 4 = 4 x 1 x 1 Target B [m]: Understand properties of multiplication an|
the relationship between multiplication and division.

(May appear as a drag and drop TE item
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where A10 is not ol
dragging.)

8 x I = 4 x | Target B [m]: Understand properties of mpllitation and

_ _ _ the relationship between multiplication and division.
Give two different pairs of numbers that

could fill the boxes to make a true equatic
(selected response, drag and drop, oirfill
would work).

Some of the more difficult items in the table incorporate several elements pbthigialGrade 3

progression (fluency with multiplicatioh under st anding t he fdAnmanknown wh
multiplication problem applying properties of operation3hus,a student who is consistently

successful witlitems like the one in the final roswould notnecessarilype assessed on items in

previous rows within an adaptive telst this wayadapive testing has the benefit of reduced test length

while providing coverage of a broad scope of knowledge and.skdipting to greater and lesser

difficulty levels than those illustrated in the table may require the use of items from other grades.

Theel at i ve i mp aabilityooirfabiliyt et Gcheht 6ply and divide wi
would likely affect his/her performance on other clusteithe domairof Operations and Algebraic
Thinking, thus serving as a baseline for much of the athietent in this domain.

The sample items in the table illustrate another gothat the cluster level of the CCSS provides a
suitable grain size for the development of a wselpplied item bank for computer adaptive testing. Item
guality should not be compromised, particulanyan adaptive framework, by unnecessarily writing

items at too fine a grain size. Since efficiency and appropriate item selection are optimized by
minimizing constraints on the adaptive test (Thompson & Weiss, 2011), it is critical to ensure that items
provide an appropriate range of difficulty within each domain for Ckim
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Mathematics Claim 2
PROBLEM SOLVING

Students can solve a range of complex wglbsed problems in pure and
applied mathematics, making productive use of knowledge and problen
solving strategies.

Assessment items anasksfocused orthis claim include welposed problems in pure mathematics and
problems set in contextroblemsarepresented as items atabks that are well posed (that is, problem
formulation is nonecessary) and for which a solution path is not immediately obVidisse

problems require students to construct their own solution pathway, rather than to follow a provided one.
Such problems will therefore be unstructured and students will need ¢bagbeopriate conceptual and
physical tools to use.

Rationale forClaim #2

At the heart of doing mathematics is making sense of problems and persevering in solvifigritism
claim addresses the core of mathematical expértise set of competencesattstudents can use when
they are confronted with challenging tasks.

AnMat hematically proficient students start by ex
looking for entry points to its solution. They analyze givens, constraints, relatienahgbgoals. They

make conjectures about the form and meaning of the solution and plan a solution pathway rather than
simply jumping into a solution attempt. They consider analogous problems, and try special cases and
simpler forms of the original problem order to gain insight into its solution. They monitor and
evaluate their progress and change course i f ne

Problem solving, which of course builds on a foundation of knowledge and procedural proficiency, sits
at the core ofloingmathematics. Proficiency at problem solving requires studentsotuse to use

concepts and procedures from across the content domains and check their work using alternative
methodsAs problem solving skills develop, student understanding of arekaitc mathematical

concepts becomes more deeply established.

For e x adapstudents niight, depending on the context of the problem, transform algebraic
expressions or change the viewing window on their graphing calculator to get the informatioedte

¥ Schoenfeld, A. H. (1985)Mathematial problem solvingOrlando, FL: Academic Press.
% See, e.g., Halmos, P. (1980). The heart of mathemattit®rican Mathematical Monthl87, 519524
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Mathematically proficient students capproach and solve a problem by drawing upon different
mathematical characteristics, such@srespondenceamnongequations, verbal descriptions

mathematical propertietables graphanddiagrams of important features and relationships, geaph
representations afata, and regularitgr irregularity oftrends. Younger students might rely on using

concrete objects or pictures to help conceptualize and solve a problem. Mathematidallnprof

students check their answers to problems using a different method, and they continually ask themselves,
ADoes this make sense?0 They can understand t he
and identify correspondences between differenpar oaches. 0 (Practice 1, CC

Development of the capacity to solve problems also corresponds to the development of important meta
cognitive skills such agversight ofa problemsolvingprocess while attending to the details.
Mathematically proficient sidentscontinually evaluate the reasonableness of their intermediate yesults
and carstep back for an overview and shift perspective. (Pra¢ti@sactice8, CCSM)

Problem solving also requires students to identify and select the tools that are neceggalgyto the
problem The development of this capacityo frame a problem in terms of the steps that need to be
completed and to review the appropriateness of various tools that are avadebleritical to further
learning in mathematics, and gealize to realife situations.This includes both mathematical tools and
physical ones:

ATools might include penci l and paper, concrete
a computer algebra system, a statistical package, oniymgometry software. Proficient students are
sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when
each of these tools might be helpful, recognizing both the insight to be gained and their limFations.
example, mathematically proficient high school students analyze graphs of functions and solutions
generated using a graphing calculator. They detect possible errors by strategically using estimation and
ot her mat hemati cal knowl edge. 06 (Practice 5, CCS

What sufficient evidence looks like for Clairt?2

Al t hough items and tasks designed to provide ev
ability to identify the problem and to arrive at an acceptable solltievertheless, mathematical

problems require students to apply mathematical concepts and procé&tuseghough the primary

purpose of items/tasks associated with this claim is assess problem solving skill, these items could
possibly also contribute to evidence that is gathere@lmm #1.

Properties of itemsftasks that assess this clainThe rationale for this claim makes it clear that
evidence for ineeds to include student demonstration of actual application of problem sdleng
assessment of many relatively discrete angihglestep problems came accomplished usirghort
constructed response items, or even comgertbanced or selected response items.
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Additionally, more extensive constructed response items can effectively assesstagel{problem
solving and can ab ndicate unique and elegant strategies used by some students to solve a given
problem, and caluminateflaws instudend s a p pr o a c probleno These thsksicoulgl: a

T Present nosrouting” problems where a substantial part of the challengedsditing what to
do, and which mathematical tools to used

1 Involve chains of autonomatfseasoningin which some tasks mastke a successfistudents
to 10 minutesdepending on the age of student and complexity of the task

A distinctive featurdoth selected response items and extended response tasks for Grihmetthey
arefiwell-posea. That is, whether the tasks deal with pure or applied contexts, the problem itself is
completely formulated; the challenge igdentifying or usingan appopriatesolution path. Consider

the following example, where the students may select a numerical, algebraic or graphical approach.

It is recognized that such tasks will be new to many studeotsomeof these taskghereforejt might

be worthwhile teexplore the development staffoldingsupports within the assessmamfacilitate

entry and assess student progress towards exp@tiselegree of scaffolding for individual students

might be able tde determined as part of the adaptability of themateradministered tesEven for
sucshc afif foaslkesd 00 part of the task will couldetldl ve a
takea student 5 to 10 minutes to complé&eme tasks might present significant cognitive demand on

most studentd-or this reason consideration should be given to framing more complex problem solving
tasks with mathematical concepts and procedures that have been mastered in an earlier grade

Scoring rubricsdr extended response items and tagtauldbe consistenwith the expectations dhis
claim, giving substantiadreditto the choice of appropriate methods of tacklinggiablem to reliable
skills in carrying it through, and to explanations of what has been found.

Accessibility and Claim#2: Thisclaimabat mat hemat i cal problem sol vi
ability to make sense of problems, construct pathways to solving them, persevering in solvjrapnthem

the selection and use of appropriate todhss claim includes student use of appropriatestdof

solving mathematical problems, which for some students may extend to tools that provide full access to
the item or task and to the development of reasonable solutions. For exana@stsswho are blind

and use Braille or assistive technology suelext readers to access written materials, may demonstrate
their modeling of physical objects with geometric shapes using alternate formats. Students who have
physical disabilities that preclude movement of arms and hands should not be precluded from
demamstrating with assistive technology their use of tools for constructing shapes. As with#Claim
access via text to speech and expression via scribe, computer, or speech to text technology will be
important avenues for enabling many students with disakilio show what they know and can do in
relation to framing and solving complex mathematical problems.

2 As noted earoluiteérneobywefinmeran that the student wil/ not h
not expect taemember solution path but to have &olaptor extendtheir earlier knowledge to find one.
2 By faut on o amothasthe stuwlent responds to a single prompt, without further guidance within the task.
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With respect to English learners, the expectation for verbal explanations of problems will be more
achievable iformative materials and interim asse®ents provide illustrative examplesthe
communication required for this clajso that ELL students have a better understanding of what they
are required to ddn addition, formative tools can help teachiach ELLstudents ways to
communicate theideas through simplenguagestructuresn different language modalities such as
speaking and writing=inally, attention to English proficiency in shaping the delivery of items (e.g.
native language or linguistically modified, where appropriate) andxpectations for scoring will be
important

Assessment Targets for Clai#?
Claim #2is aligned to the mathematical practices from the MCCSS, which are consistent across grade

levels For this reason, the Assessment Targetsiarelivided intoagradeby-grade descriptiarRather,
a general set of targets is provided, which can be used as guidance for the development of item and test
specifications for each grade

SUMMATIVE ASSESSMENT TARGETS
Providing Evidence Supporting Claim #2
Claim #2: Students can solve a range of complexell-posedproblems in pure and applied

mathematics making productive use of knowledge and problem solving strategies

To preserve the focus and coherence of the standards as a whole, tasks must draw clea
knowledge and skills that are articulated in the content standards. At each grade level, th
content standards offer natural and productive settings for genegaittence for Clain2.
Tasks generating evidence for Clair #h a given grade will draw upon knowledge and skill
articulated in the progression of standards up to that grade.

Any given task will provide evidence for several of the following assessnrgetsaEach of
the following targets should not lead to a separate task: iusimgcontent from different
areas, including work studied in earlier grades, that studenmsnstrate their problem solvin
proficiency

Relevant Verbs for Identifying Content Clusters and/or Standards for Claim#2
Aunder stando (of
A i

u en in conjunction with
describe, 0 i st

rate, o fiinterpret, o

Target A: Apply mathematics to solve wellposed problems arising in everyday life, society, and
the workplace.(DOK 2, 3)

Under Gaim #2, the problems should be completely formulated, and students should be asked to
solution path from among their readily available to(flee &ample "A" below.)

Target B: Select and use appropriate toolstrategically.

Tasks used to assess this target should allow students to find and choose tools; for agengale,
ifSearcho feat ur @sdppmosed tainduding the farmuladnrtha ieim stemjsinga
protractor in physical spacéOOK 1, 2)
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Target C: Interpret results in the context of a situation.(DOK 2)

Tasks used to assess this target should ask students to link theiranswedsy t o t he p
In early grades, this might include a judgment by the student of whether to express an answer tg
di vision problem using a remainder or not [f
include a rationalizatio for the domain of a function being limited to positive integers based on a
probl emds context (e.g., understanding that
guadratic function modeling a basketball shot have no meaning in this conthzt, the number of
buses required for a given situation cannot be 3%)1/3

Target D: Identify important quantities in a practical situation and map their relationships (e.g.,
using diagrams, tweway tables, graphs, flowcharts, or formulas)(DOK 1, 2, 3

For Claim#2 tasks, this may be a separate target of assessment explicitly asking students to use
more potential mappings to understand the relationship between guantities. In some cases, item
might suggest ways of mapping relationshipsctaffeld a problem for Clairg2 evidence.

% gee, e.gNational Assessment of Educational Progress. (1988# third national mathematics assessment: Results,
trends, and issues (Report No-¥-01). Denver, CO: Educational Commission of the States.
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An Example Short Answer Item for Claim #2

0Toys f onFirsSdyearAigeébya)

Phil and Catig want to raise money for charity.
They decide to make and sell wooden toys.
They could make them in two sizes: small and large.

Phil will carve them from wood.
A small toy takes 2 hours to carve and a large toy takes 3 hours to carve
Phil only has a total of 24 hours available for carving.

Cath will decorate them.
She onlyhas time to decorate 10 toys.

The small toy will make $8 for charity.

The large toy will make $10 for charity.

They want to make as muahmoney for charity as they can.
How many small and large togstould they make?

How much money will they then makerfcharity?

Forthe above examplsupporting scaffolding could prompt the student to think about questions like

1. If they were to make only small toys, how much money would they make for charity?
2. If they were to make 2 small toys, how many lavges could they also make?

Types of Extended Response Tasks for Claim #2

Problems in pure mathematics These arevell-posedproblems within mathematics where the student

must find an approach, choose which mathematical tools to use, carry the solution through, and explain
the results. For example, students who have access to a graphing calculator can work problems such as
thefollowing:
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Making a Water Tank

A square metal sheet (6 feet x 6 feet) is to be made into artopead water tank by cutting squares from the four corne
the sheet, and bending the four remaining rectangular pieces up, to faitethef the tank. These edges will then be
welded together.

+— 6ft ——m—

6 ft

A. How will the final volume of the tank depend upon the size of the squares cut from the corners?
Describe your answer by:
i) Sketching a rough graph
i) explaining the shape of your graph in words
iii) writing an algebraic formula for the volume

B. How large should the four corners be cut, so that the resulting volume of the tank is as large as possible?

Design problems These problemsave muchthe same properties but within a design context from the

real, or a fantasy, worléee, f or exampl e, fisports bago from t
Planning problems Planning problemé | i ke @At oy s fingolve thehcaordinatey analysib o v e
of time, space, cost and peopleThey are design tasks with a time dimension addé&sll-posed

problemsofthiskindas sess t he studentds ability to make t

of mathematics.

This is not a complete lisbther types of &K that fit the criteria above may well be includBdt a
balanced mixture of these types will prozidnough evidence for Claim #% well as contributing
evidencewith regard to @Gim #1. lllustrative examplg of each type are shown in the sample st@amd
tasksin Appendix C
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Mathematics Claim 8
COMMUNICATING REASONING

Students can clearly and precisely construct viable arguments to suppo
their own reasoning and o critique the reasoning of others.

Rationalefor Claim #3

This claim refers to eecurring theme in the CCSSM content and practice standhedability to

construct and present a clear, logical, convincing argument. For older students this may take the form of
a rigorous deductive proof based on clearly stated axioms. For younger students im®kwélmore

informal justifications Assesment tasks that address this claim will typically present a claim and ask
students to provide, for example, a justification or couexample.

Rigor is about precision in argument: first avoiding making false statememtsayiag more precisely

what mmeassums, and providilg the sequence of deductions omakes on this basisAssessments

should also incl ude il tosanalyzh aprovided explanatian, identify t u d e n
flaws, and correct them.

AMat hemat i cal | yungerstand and use stated assumplians, tefinitions, and
previously established results in constructing arguments. They make conjectures and build a logical
progression of statements to explore the truth of their conjectures. They are able to analyze
situatons by breaking them into cases, and can recognize and use counterexamples. They justify
their conclusionsgommunicate them to others, and respond to the arguments of others. They

reason inductively about data, making plausible arguments that takedotmathe context from

which the data arose. Mathematically proficient students are also able to compare the effectiveness
of two plausible arguments, distinguish correct logic or reasoning from that which is flawéd, and

if there is a flaw in an argumentexplain what it is. Elementary students can construct arguments
using concrete referents such as objects, drawings, diagrams, and actions. Such arguments can
make sense and be correct, even though they are not generalized or made formal until later grades.
Later, students learn to determine domains to which an argument applies. Students at all grades can
listen or read the arguments of others, decide whether they make sense, and ask useful questions to
clarify or i mprove the arguments. o (Practice

Assessmestshould includetemsand as ks t hat t est inasingconoegteand 6 s pr o
definitions in their explanations:

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

learned to examine claims and make explicit use of definitions. (Practice 6, CCSSM)

What sufficient evidence looks like for Claiw3

Assessment of this claim can be accomplished with a variety of item/taskibgheging selected

response and short constructed response items, and with extended constructed respdisii ¢aeskis
evidence would be unlikely to be produced if students were not expected to produce communications
about their own reasoning and tleasoning of other3 hat said, students are likely to be unfamiliar

with assessment tasks asking them to explain their reasdtnivity be important for early piloting of
performance tasks to present these expectations to students in a variety ofevsysadhat the

assessment system can develop items and tasks students are able to respond to withsssitohEsss

(and teachers) become more familiar with the expectations of the assessment, and as instruction in the
Common Core takes hold, studewiti become more and more successful on tasks aligned to Claim #3
with increasing frequency.

Items and tasks aligned to this clasimould reflect the values set out for this claim, giving substantial
weight tothe quality and precision of the reasoniefiectedin at least one, aeveral of thenanners

listed below Options for selected response items and scoring guides for constructed response tasks
should be developed to provide credit for demonstration of reasoning and to capture and identify flaws
in student sd I|Featiexof aptionsare acermgguideg include:

1 Assuringanexplanation otheassumptionsnade;

9 Asking for or recognizinghe construction of conjectures that appear plausible, where
appropriate;

1 Having thestudent construe@xamples (or asking the student to distinguish among
appropriate and inappropriate exampiasjrder to evaluate the proposition or conjecture;
Requiring the studernit describeor identifyflaws or gaps in an argument;

1 Evaluating theclarity and preci®n with which the student constructs a logical sequence of

steps to show how the assumptions lead to the acceptance or refutation of a proposition or
conjecture;

1 Ratingthe precision with which the student describes the domain of validity of the
propositbn or conjecture.

The set of Clan #3tasksmay involve more than one domaBecause of the high strategic demand that
substantial nomoutine tasks present, the technical demand will be lovgrically met by content first
taught in earlier gradesorsistent with the emphases described under G#im
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Accessibility and Claim#3: Successful performance under Cl&ithrequires a high level of linguistic

proficiency Many students with disabilities have difficulty with written expression, whether via putting
pencil to paper or fingers to computer. The claim does not suggest that correct spelling or punctuation is
a critical part of the construction of a viable argumant does it suggest that the argument has to be in

words. Thus, for those students whose disabilities create barriers to development of text for
demonstrating reasoning and formation of an argument, it is appropriate to model an argument via
symbols, gemetric shapes, or calculator or computer graphic programs. As for Glaiarsd#2,

access via text to speech and expression via scribe, computer, or speech to text technology will be
important avenues for enabling many students with disabilities to aonstable arguments.

The extensiveommunication skill@nticipated by this claimnayalsobe challenging fomany ELL
students who nonetheless have mastered the conter# it will be important to provide uftiple
opportunities to ELL studentsr exdaining their ideashrough different methods amddifferent leves

of linguistic omplexityBased on the data on ELL st udtaililtes 0
useful to provide opportunities as appropriate findgual explanations of #houtcomes Furthermore,
student s 6 eitiqgesagdedeabate should not be limited to oral or written words, but can be
demonstrated througtiagrams, tables, arsfructurednathematicatesponses where students provide
examples ocounterexamples of additional problems.

Assessment Targets for Clai#8

Claim #3 is aligned to the mathematical practices from the MCCSS, which are consistent across grade

levels For this reason, the Assessment Targets are not divided into abyrgtsde descriptiorRather,

€

a general set of targets is provided, which can be used as guidance for the development of item and test

specifications for each grade

SUMMATIVE ASSESSMENT TARGETS
Providing Evidence Supporting Claim #3
Claim #3: Students can tearly and precisely construct viable arguments to support their own

reasoning and to critique the reasoning of others.

To preserve the focus and coherence of the standards as a whole, tasks must draw clearly on ki
and skills that are articulated in the content standards. At each grade level, the content standard
natural and productive settings for generaguglence for Clain#3. Tasks generating evidence for
Claim#3 in a given grade will draw upon knowledge and skills articulated in the standards in that
grade, with strong emphasis on the major work of the grade.

Any given task will provide evidencerfgeveral of the following assessment targets; each of the
following targets should not lead to a separate task.

Relevant Verbs for Identifying Content Clusters and/or Standards for €&aim

Aunderstand, 0 fiexpl ain, 0 mMjiddtuisftyr,adt e ppr cawmed,
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Target A: Test propositions or conjectures with specific example§DOK 2)
Tasks used to assess this target should ask for specific examples to support or refute a proposit
conjecture. (e.g., An item stem might bedginPr ovi de 3 examples to sh

Target B: Construct, autonomously®* chains of reasoning that will justify or refute
propositions or conjectures (DOK 3, 4).*

Tasks used to assess this target should ask students to develop a chain of reasoning to justify o
conjecture. Tasks for Target B might include the types of examples called for in Target A as part
reasoning, but should do so with a lestegree of scaffolding than tasks that assess Target A along
(See Example C below. A slight modification of that task asking the student to provide two prices
show Max is incorrect would take away t hasktof
appropriately assess Target B).

Some tasks for this target will ask students to formulate and justify a conjecture.

Target C: State logical assumptions being use¢(DOK 2, 3)

Tasks used to assess this target should ask studerssstated assuptions, definitions, and previous
established resulta developing their reasoning. In some cases, the task may require students to
missing information by researching or providing a reasoned estimate.

Target D: Use the technique of breaking amrgument into cases(DOK 2, 3)
Tasks used to assess this target should ask students to determine under what conditions an arg
true, to determine under what conditions an argument is not true, or both.

Target E: Distinguish correct logic or reasming from that which is flawed, andd if there is
a flaw in the argumen® explain what it is. (DOK 2, 3, 4)

Tasks used to assess this target present students with one or more flawed arguments and ask s
choose which (if any) is correct, explain thafs in reasoning, and/or correct flawed reasoning.

Target F: Base arguments on concrete referets such as objects, drawings, diagrams, and
actions.(DOK 2, 3)

In earlier grades, the desired student response might be in the form of concrete refdedatsyredes,
concrete referents will often support generalizations as part of the justification rather than constit
the entire expected response.

Target G: At later grades, determine conditions under which an argument does and does
not apply. (For example, area increases with perimeter for squares, but not for all plane
figures.) (DOK 3, 4)

Tasks used to assess this target will ask students to determine whether a proposition or conjecty
always applies, sometimes applies, or never applies and pljogitfication to support their
conclusions. Targets A and B will likely be included also in tasks that collect evidence for Target

By fautonomousd we mean that the student responds to a
% At the secondary level, these chains may take a successful student 10 mioatesrtact and explaiimes will be
somewhat shorter for younger students, but still giving them time to think andrexipdaiia minority of these tasks,
subtasks may be constructed to facilitate entry and asse
taskso part of the task wild.l involve a .chain of autonomo
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Typesof Extended Response Tasks for Claim #3

Proof and justification tasks. These begin with a proposition and the task is to provide a reasoned
argument why the proposition is or is not true. In other tasks, students may be asked to characterize the

domain for which the proposition is tr(gee Assessment Target. G)

Example ofa standard proof task

Math 7 Grade 11 Item Type: CR DOK: (Webb 1-4) 3

Domain(s): Geometry
Content Cluster(s) and/or Standard(s):
G.COProve geometric theorems

G.CO.11Prove theorems about parallelograms.

Claim #3 Assessment Targets

Target C: State logical assumptions being used.

Target F: Base arguments on concrete referents such as objects, drawings, diagrams, and actions.

Target B: Construcautonomously, chains of reasoning that will justify or refute propositions or conjectures.

The Envelope

Unfolded envelope Folded envelope
B
,-'/‘ :
P o
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s R
<
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Prove that when the rectangular envelope (PQRS) is unfolded, the shape obtained (ABCD) is a rhombus.
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Math i Grade 7 Item Type: CR DOK: (Webb 1- 4) 3

Domain(s): Ratios and Proportional Relationships
Content Cluster(s) and/or Standard(s)
7.RPAnalyze proportional relationships and use thensadvereatworld and mathematical problems.

7.RP.3 Use proportional relationshipsstave multistep ratio and percent problems.

Claim #3 Assessment Targets
Target A: Test propositions or conjectures vafiecific examples.

Target B: Construct, autonomously, chains of reasoning that will justify or refute propositions or
conjectures.

Target D: Use the technique of breaking an argument into cases.

Target E: Distinguish correct logic or reasoning front thhich is flawed, andl if there is a flaw in the
argument, explain what it is.

Sale prices

Max bought 2 items in a sale.
One item was 10% off.

One item was 20% off.

Max says he saved 15% altogeth

Mathematical investigatiors: Students are presented with a phenomenon and are invited to formulate
conjectures about it. They are then asked to go on and prove one of their conjectures. This kind of task
benefits from a longer time scaklnd might best be incorporated into assessramsociated with the
Performance Tasks that afford a longer period of time for students to complete their work.

Sums of Consecutive Numbers

Many whole numbers can be expressed as the sum of two or more pumithezutivevhole numbers, some of them in
more than one way

For example, the number 5 can be written as
5=2+3
and t hat 6s cantbewritien dsya sumafyconsetutive whole numbers.
In contrast, the number 15 can be written as the sum of consecutive whole numbersdiff¢ihese ways:

15=7+8
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15=4+5+6
15=1+2+3+4+5
Now look at other numbers and find out all you can about writing them as sums of consecutive whole numbers.

Write an account of your investigation. If you find any patterns in your rebeltsure to point them out, and atspto
explain them fully.

This is not a complete list; other types of task that fit the criteria above may well be in8utiad
balanced mixture of these types will provieleough evidence for Claim #Bustrative examples of
each tye are given in the sample items and tasksppendix C
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Mathematics Claim #
MODELING AND DATA ANALYSIS

Students can analyze complex, realorld scenarios and can construct ang
use mathematical models to interpret and solvproblems.

Rationale for Claim#4

Modeling is the bridge across the fAschomdnymat ho
mat hematics cur rsflcwl ias ambe htewias smiathh é i ft ®c s yo f
i nt er caotmpamalson tests in mathematics. CCSSM f e;
practice at all grades and a content focus in h

Modeling is the process of choosing and using appropriate mathematics and statistics to analyze
empirical situationsto understand them better, and to improve decisiaking. (p.72, CCSSM)

Mathematically proficient students can apply the mathematics they know to solve problems
arising in everyday life, society, and the workplace. In early grades, this might be asasmpl
writing an addition equation to describe a situation. In middle grades, a student might apply
proportional reasoning to plan a school event or analyze a problem in the community. By high
school, a student might use geometry to solve a design problese a function to describe how
one quantity of interest depends on another. Mathematically proficient students who can apply
what they know are comfortable making assumptions and approximations to simplify a
complicated situation, realizing that theseymaed revision later. They are able to identify
important quantities in a practical situation and map their relationships using such tools as
diagrams, tweway tables, graphs, flowcharts and formulas. They can analyze those relationships
mathematically talraw conclusions. They routinely interpret their mathematical results in the
context of the situation and reflect on whether the results make sense, possibly improving the
model if it has not served its purpose. (Practice 4; CCSSM)

I n the rebhéemwodbdnpoprobme neatly 6épackagedd. Re
contain insufficient or superffolrumulasa pd antgd .e mA st sheas
tractabl e usthgtmashefmat mabkat ilnyg ian vnooldveel .maTkhiinsg
and simplifications. Students wi |l need to sele
(Such tasks are theref or eskdsi sdtel sndcraithierdameegt-lhC2 pr o
formul aded}) s @&t | | identify variables in a situa

When students have formulated the problem, they

% |n their everyday life and worknost adults use none of the mathematics they are first taught after age 11. They often do
not seehe mathematics that they do use (in planning, personal accounting, design, thinking about political issues etc.) as
mathematics.
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interpreting their resultss and checking them fo

Mathematically proficient students make sense of quantities and their relationships in problem
situations. They bring two complementary abilities to bear on problems involving quantitative
relationships: the ability to decontextuabizéo abstract a gen situation and represent it
symbolically and manipulate the representing symbols as if they have a life of their own, without
necessarily attending to their referennd the ability to contextualize, to pause as needed

during the manipulation processarder to probe into the referents for the symbols involved.
Quantitative reasoning entails habits of creating a coherent representation of the problem at
hand; considering the units involved; attending to the meaning of quantities, not just how to
compue them; and knowing and flexibly using different properties of operations and objects.
(Practice 2; CCSSM)

Finally, students interpret, validate and repor
modeling cycle, il laggtarmatfed m rCCiSIseM.f ol | owi ng di

Problem @
Formulate Va\ldate

compute b—p Interpret

Assessment t asks sSso test whet her student

When making mathematical models, they know that technology can enable them to visualize the
results of varying assumptions, explomsequences, and compare predictions with data.
Mathematically proficient students at various grade levels are able to identify relevant external
mathematical resources, such as digital content located on a website, and use them to pose or
solve problemsThey are able to use technological tools to explore and deepen their
understanding of concepts. (Practice 5; CCSSM)

What sufficientevidence looks like for Claimt4

A key feature of items and tasks in Claim #4 is the student is confrontedevithmt e xt ual i zed,
worl do situation and must deci de wh.iAsdomeiohtieor ma't
examples provided below illustratey eal wor |l do sitwuations do not n

student might really facé; means that mathematical problems are embedded in a practical, application
context In thisway, items and tasks in Claim #Hffer from those in Claim #2, because while the goal is
clear, the problems themselves are not yet fully formulated-fwskd)n mathematical terms.
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Items/tasks in Claim #4 assess studaspertise in choosing approgte contenand using it effectively

in formulating models of the situations presented and making appropriate inferences fro@l#mam

#4 items and taskshould sample across the content domains, with many of these involving more than

one domain. Items and tasks of this sequire students to apply mathematical concepds at

significantly deeper level of understanding of mathematical content than idexkpgdClaim #1

Because of the high strategic demand that substantiadoutine tasks present, the technical demand

will be lowerT normally met by content first taught in earlier grades, consistent with the emphases
described under Claim #Although nost situations faced by students will be embedded in longer
performance tasks, within those tasks, some selected response and short constructed response items wil
be appropriatéo use.

Accessibility and Claim#4: Many students with disabilities can ayme and create increasingly

complex models of real world phenomena but have difficulty communicating their knowledge and skills

in these areas. Successful adults with disabilities rely on alternative ways to express their knowledge and
skills, including tle use of assistive technology to construct shapes or develop explanations via speech to
text. Others rely on calculators, physical objects, or tools for constructing shapes to work through their
analysis and reasoning process.

For English learners, itwibei mpor t ant t o recogni ze Eladlegetoident
proficiency in Englishin assigningdsks and to allow explanations that include diagrams, tables, graphic
representations, and other mathematical representations in additen bowill also be important to

include in the scoring proceadliscussion of ways to resolve issues concerning linguistic and cultural
factorswhen interpreting responses

Assessment Targets for Claif
Claim #4 is aligned to the mathematipaactices from the MCCSS, which are consistent across grade
levels For this reason, the Assessment Targets are not divided into abyrgdsde descriptiarRather,
a general set of targets is provided, which can be used as guidance for the develbpemerstnal test
specifications for each grade

SUMMATIVE ASSESSMENT TARGETS
Providing Evidence Supporting Claim #4
Claim #4 - Students can analyze complex, reakorld scenarios and carconstruct and use

mathematical models to interpret and solveroblems.

To preserve the focus and coherence of the standards as a whole, tasks must draw clearly on kno
and skills that are articulated in the content standards. At each grade level, the content standards (¢
natural and productive settings fpenerating evidence for Claitd. Tasks generating evidence for Clai
#4 in a given grade will draw upon knowledge and skills articulated in the progression of standards
that grade, with strong emphasis on the major work of the grades.

Any given taskwill provide evidence for several of the following assessment targets; each of the foll
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targets should not lead to a separate task.

Relevant Verbs for Identifying Content Clusters and/or Standards for Claim#4
Aimodel , 0 Aconsiirnvcestoi gqiatoenp@rbwi | d, 0 i
i e

summari ze, 0 Arepresent, 0 Asolve, 0 fAeval

Target A: Apply mathematics to solve problems arising in everyday life, society, and the workplace
(DOK 2, 3)

Problems used to assess this target for Cidirshould not be completely formulated (as they are for th
same target in Clai#2), and require students to extract relevant information from within the problen
find missing information through researahtlbe use of reasoned estimates.

Target B: Construct, autonomouslychains of reasoningo justify mathematical models used,
interpretations made, and solutions proposed for a complex problenfDOK 2, 3, 4)*’

Tasks used to assess this target include CR¢
tento bel ow.

Target C: State logical assumptions being use(@©@OK 1, 2)

Tasks used to assess this target ask stuttensestated assumptions, fidtions, and previously
established resulia developing their reasoning. In some cases, the task may require students to pr
missing information by researching or providing a reasoned estimate.

Target D: Interpret results in the context of a situdion. (DOK 2, 3)
Tasks used to assess this target should ask
(See Clainm¥#2, Target C for further explication.)

Target E: Analyze the adequay of andmake improvements toan existing modelor develop a
mathematical model of a real phenomenan(DOK 3, 4)

Tasks used to assess this target ask students to investigate the efficacy of existing models (e.g., d
way to analyze the claim that a daltheightdaddsuggesti g
improvements using their own or provided data.

Other tasks for this target will ask students to develop a model for a particular phenomenon (e.g., g
the rate of global ice melt over the past several decades and predittig/hatte might be in the future).
Longer constructed response items and extended performance tasks should be used to assess thi

Target F: ldentify important quantities in a practical situation and map their relationships (e.g.,
using diagrams,two-way tables, graphs, flowcharts, or formulas)(DOK 1, 2, 3)

Unlike Claim#2 where this target might appear as a separate target of assessment (s#2, Claiget
D), it will be embedded in a larger context for items/tasks in C#linThe mapping ofelationships
should be part of the problem posing and solving related to @aifargets A, B, E, and G.

Target G: Identify , analyze and synthesizeeslevant external resources to pose or solve problems.

(DOK 3, 4)

27 At the secondary levelhese chains should typically take a successful student 10 miowtesplete. Times will be

somewhat shorter for younger students, but still giving them time to think andreXqaiaa minority of these tasksubtasks
may be constructed to faciltatent r y and assess student progress towards

the task will involve a chain of autonomous reasoning that takes at least 5 minutes
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Especially h extended performance tasfthose requiring-2 class periods to complete), students shou
have access to external resources to support their work in posing and solving problems (e.gorfindir
constructinga set of datar informationto answer a particular question or lookiqgmeasurements of a
structure to increase precision in an estinfatex scale drawinig Constructed response items should

i ncorporate Ahyperlinkedo information to prgdg
solving problems in Clairg4.

Design a Tent(Grade 8)

These ends \/

should zip
together at might

Your task is to design af@erson tent like the one in the picture.

Your design must satisfy these conditions:

A I't must be big enough for someone to movestuir ound
A The bottom of the tent will be made from a thick
A The sloping sides and the two ends will be made f
A Two vertical tent poles wildl hold the whole tent

Make drawings to show how yauill cut the plastic and the material.

Make sure you show the measures of all relevant lengths and angles clearly on your drawings, and explain why you
made the choices you have made.
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The Taxicab Problem(Grade 9)

You work for a business thhas been using two taxicab companies, Company A and Company B.

Your boss gives you a list of (early and late) "Arrival times" for taxicabs from both companies over the past month.
Your job is to analyze those data using charts, diagrams, graphs, or wisa®wvs besYou are to:

1. Make the best argument that you gafavor of Company A

2. Make the best argument that you @afavor of Company B

3. Write a memorandum to your boss that makes a reasoned case for choosing one company or thegthenmalsvant
mathematical tools at your disposal.

Here are the data:

Company A Company B

3 min.30 secEARLY
45 sec. LATE

1 min.30 sec LATE
4 min.30 sec LATE
45 sec. EARLY

2 min.30 sec EARLY
4 min. 45sec LATE
3 min. 45sec LATE
30 sec. LATE

1 min.30 sec EARLY

2min. 15sec LATE
9 min. 15sec LATE
3 min 30 secLATE
1 min. 15sec LATE
30 secEARLY

2 min. 30 secLATE
30 sec LATE

7 min. 15sec LATE
5 min. 30 secLATE
3 min LATE

3 min. 45sec LATE
4 min. 30 sec LATE
3 min LATE

5 min. LATE

2min. 15sec LATE
2min. 30 sec LATE
1 min. 15sec LATE
45sec LATE

3 min. LATE

30 secEARLY

1 min. 30 sec LATE
3 min. 30 sec LATE
6 min. LATE

4 min. 30 sec LATE
5min. 30 sec LATE
2min. 30 sec LATE
4 min. 15sec LATE
2min. 45sec LATE
3 min 45sec LATE
4 min. 45sec LATE

To work this problem the student needs to decide how to conceptualize the data, which computations to
make, and how to represent the data from those computations. It turns out that Company A has a better
mean arrival time than company(8is is the core afhe argument they should make if they decide in

favor of A- and for which they would receive credibut it has a much greater spread of arrival times.

The narrow spread is tloempellingargument for By o u ¢ awadirg for acab khat is extremely

|l ate, even i f the companyé6és average is good. Th
they come a bit earlier than you actually need théms guaranteeing they arrive on tiffie.

With such problems, we see how stats decide which information is a given problem context is
important, and then how they use it. This is a dimension that is not found in#2aim

% This problem has been used with thousands of students, and is thelltheir capacity. It is verdifferent from a
problem that gives the students the same numbers and asks them to calculate the mean times, ranges, etc.
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Types of Extended Response Tasks for Claim #4

The following types of task when welldesigned and develogp¢hrough piloting, naturally produce
evidence on t hesparrmancetredevaatto thimions Iomedzanmpestofare given
below,with an analysis of whahey assess

Making decisions from data These tasks require students to select from a data source, analyze the data
and draw reasonable conclusions from it. This will often result gvaluation or recommendatiomhe
purpose of these tasks is not to provide a setting for the student to tieecaparticular data analysis

skill (e.g. boxandwhisker plotsp rather, the purpose is the drawing of conclusions in a realistic

setting, using a range of techniques.

Making reasoned estimatesThese tasks require students to make reasonable estohttegs they
do know, so that they can then build a chain of reasoning that gives them an estimate of something they
do not know

Math i Grade 7 Item Type: CR DOK: (Webb 1-4) 3

Domain(s): Geometry
Content Cluster(s) and/or Standard(s)
7.G Solvereallife and mathematical problems involving angle measure, area, surface area, and volume.

7.SPInvestigate patterns of association in bivariate data.

Claim #4 Assessment Targets

Target A: Apply mathematics to solve problems arising in everydaystfgety, and the workplace.
Target C: State logical assumptions being used.
Target D: Interpret results in the context of a situation.
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Wrap the Mummy

Pamis thirteentoday.
She is holding a party at whicthe plans to play the game 'Wrap the mummy'.
In this game, players try to completely cover themselves with toilet paper.

A roll of toilet paper contains 100 feet of paper, 4 inches wide.
Will one toilet roll be enough to wrap a person?

Describe your reasoning as fully as possible.
(You will need toestimate the average size of an adult person)

Plan and desig tasks: Students recognize that this is a problem situation that arises in life and work.
Well-posed planning tasks involving the coordinated analysis of time, space, and cost havdaéeady
commended for assessing Claih For Claim#4, the problenwill be presented in a more open form,
asking the student to identify the variables that need to be taken into account, and the infornyation the
will need to find An exampleof a relativelycomplex plan and design task

Planning a Class Trip

You and your friends on the Class Activities Committee are charged with deciding where this year's class trip will
be You have a fixed budget for the class and you need to figure out what Wik Imeost fun and affordable option
Your committee members have collectebdunch of brochures from vatis parks- e.g., Marine WorldGreat
Adventure, and others (see inbox of materiaighich have different admissions costs and are different distancs
from school You have also collected information about the costaedls and buse¥our job is toplan and justify
a trip that includes bus fare, admission and possibly rigesell agunch, within the fixed budget the class has.

1%

Evaluate and recommend tasks: These tasks involve understanding a model of a situation and/or some
data about it and making a recommendatiar example:

‘ Safe driving distances ‘
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A car with good brakes can stop in a distafidé feetthatis related to its spego milesper hourby the model:
D = 1.5vt + /20
wherefito is the driveés reaction timeén seconds

Using this modelyou have been asked to recommend how close behind the car ahead it is safgitofdat)dor
various speedsf v miles per hour.

Interpret and critique tasks: These tasks involventerpreting some data and critiquing an argument
based on itAgain the purpose of these tasks is not to provide a setting for the student to demonstrate a
particular data analysis skill, but to draanclusions in a realistic setting, using a range of techniques

For example:

Choosing for the Regionals

Our school has to select a girl for the long jump at the regional
championship. Three girls are in contention. We have a schoot jl
off. Theirresults, in meters, are given below:

Elsa llse Olga
3.25 3.55 3.67
3.95 3.88 3.78
4.28 3.61 3.92
2.95 3.97 3.62
3.66 3.75 3.85
3.81 3.59 3.73
Hanssaysi Ol ga has the | ongest aver ag(

Do you think Hans is rights Olga the best choicé&plain your reasoning.

This is not a completésk; other types of task that fit the criteriacale may well be included\
balanced mixture of these types will provide enough evidence for Claim #4.

58 (DecembeB, 2011 v121) i DRAFT: Only for review/feedback froi@onsortiummembers and interested stakeholders



References
(Complete citations to be addedfinal version)

Van Hiele, Pierre (1985) [1959],h e Chi | d 6 s T h oBrapklyn, N¥: City Uhversitynef Newy
York, pp. 243252

59 (DecembeB, 2011 v121) i DRAFT: Only for review/feedback froi@onsortiummembers and interested stakeholders



Appendix AT Grade-Level Content Emphases

The tables on the following pages summarize the cHistet emphases (major, additadnand
supporting) for grades-8 and Grade 11

Grade 3 ClusteiLevel Emphases

m = major clusters; a = additional clusters; s = suppodinsgters

Operations and Algebraic Thinking

[m]: Represent and solve problems involving multiplication and division.

[m]: Understand properties of multiplication and the relationship between multiplication and division.
[m]: Multiply and divide within 10.

[m]: Solve problems involving the four operations, and identify and explain patterns in arithmetic.
Number and Operations in Base Ten

[a]: Use place value understanding and properties of arithmetic to perforndigitlarithmetic. (DOK 1)
Number and Operationsd Fractions

[m]: Develop understanding of fractions as numbers. (DOK 1, 2)

Measurement and Data

[m]: Solve problems involving measurement and estimation of intervals of time, liquid volumes, and mass
objects. (DOK 1, 2)

[s]: Represent and interpret data. (DOK 2, 3)

[m]: Geometric measurement: understand concepts of area and relate area to multiplication and to additig
1,2)

[a]: Geometric measurement: recognize perimeter as an attribute of plane figures and distinguéshlipe&ve
and area measures. (DOK 1)

Geometry

es of

bn. (DOK

[s]: Reason with shapes and their attributes. (DOK 1, 2)

Mathematical Practicessummary

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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Grade 4 ClusteiLevel Emphases

m = major clusters; a = additional clusters; s = supporting clusters

Operations and Algebraic Thinking

[m] Use the four operations with whole numbers to solve problems.

[s] Gain familiarity with factors and multiples.

[a] Generate andnalyze patterns

Number and Operations in Base Ten

[m] Generalize place value understanding for rediljit whole numbers.

[m] Use place value understanding and properties of operations to perforrdigitiirithmetic.
Number and Operationsd Fractions

[m] Extend understanding of fraction equivalence and ordering.

[m] Build fractions from unit fractions by applying and extending previous understandings of
operations on whole numbers.

[m] Understand decimal notation ffyactions, and compare decimal fractions.
Measurement and Data

[s] Solve problems involving measurement and conversion of measurements from a larger unit
smaller unit.

[s] Represent and interpret data.
[a] Geometric measurement: understand catsogfpangle and measure angles.
Geometry

[a] Draw and identify lines and angles, and classify shapes by properties of their lines and angl|

Mathematical Practicessummary

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

2. Reason abstractlyand quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularityin repeated reasoning.
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Grade 5 ClusteiLevel Emphases

m = major clusters; a = additional clusters; s = supporting clusters

Operations and Algebraic Thinking

[a] Write and interpret numerical expressions.

[a] Analyze patterns and relationships.

Number and Operations in Base Ten

[m] Understand the place value system.

[m] Perform operations with mutigit whole numbers and with decimals to hundredths.
Number and Operation®d Fractions

[m] Use equivalentractions as a strategy to add and subtract fractions.

[m] Apply and extend previous understandings of multiplication and division to multiply and divi
fractions.

Measurement and Data
[s] Convert like measurement units within a given measurememnsyst
[s] Represent and interpret data.

[m] Geometric measurement: understand concepts of volume and relate volume to multiplicatio
addition.

Geometry
[a] Graph points on the coordinate plane to solvewesld and mathematical problems.

[a]Classify two-dimensional figures into categories based on their properties.

Mathematical Practicessummary

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique thereasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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Grade 6 ClusteiLevel Emphases

m = major clusters; a = additional clusters; s = supporting clusters

Ratios and Proportional relationships

[m] Understand ratio concepts and use ratio reasoning to solve problems.

The Number System

[m] Apply and extend previous understandings of multiplication and division to divide fractions
fractions.

[a] Compute fluently with multdigit numbers and find common factors and multiples.

[m] Apply and extend previous understandings of numbeltsetgsystem of rational numbers.

Expressions and Equations

[m] Apply and extend previous understandings of arithmetic to algebraic expressions.
[m] Reason about and solve evariable equations and inequalities.
[m] Represent and analyze quantitatie&tionships between dependent and independent variablg

Geometry

[s] Solve realworld and mathematical problems involving area, surface area, and volume.

Statistics and Probability
[a] Develop understanding of statistical variability.

[a] Summarizeand describe distributions.

Mathematical Practicessummary

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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Grade 7 ClusteiLevel Emphases

m = major clusters; a = additional clusters; s = suppodingters

Ratios and Proportional relationships
[m] Analyze proportional relationships and use them to solvewedtl and mathematical problems.
The Number System

[m] Apply and extend previous understandings of operations with fractions to add, subtract, mu
and divide rational numbers.

Expressions and Equations
[m] Use properties of operations to generate equivalent expressions.

[m] Solve reallife and mahematical problems using numerical and algebraic expressions and
equations.

Geometry
[a] Draw, construct and describe geometrical figures and describe the relationships between th

[a] Solve realife and mathematical problems involving angle measaneq, surface area, and
volume.

Statistics and Probability
[s] Use random sampling to draw inferences about a population.
[a] Draw informal comparative inferences about two populations.

[s] Investigate chance processes and develop, use, and epahlsbility models

Mathematical Practicessummary

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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Grade 8ClusterLevel Emphases

m = major clusters; a = additional clusters; Supporting clusters

The Number System

[s] Know that there are numbers that are not rational, and approximate them by rational numbe
Expressions and equations

[m] Work with radicals and integer exponents.

[m] Understand the connections between proportional relationships, lines, and linear equations|
[m] Analyze and solve linear equations and pairs of simultaneous linear equations.

Functions

[m] Define, evaluate, and compare functions.

[s] Use functiongo model relationships between quantities.

Geometry

[m] Understand congruence and similarity using physical models, transparencies, or geometry
software.

[m] Understand and apply the Pythagorean theorem.
[a] Solve realworld and mathematical problems/aglving volume of cylinders, cones and spheres.
Statistics and Probability

[s] Investigate patterns of association in bivariate data.

Mathematical Practicessummary

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

2. Reason abstractly andquantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity inrepeated reasoning
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Grade 11 Emphases

The following aspects of the standards play an especially prominent role in college and career
readiness:

1 The Standards for Mathematical Practice, viewed in connection with mathematical c
Postsecondary instructors value expertise in fundamentals over broad topic coverag
2006, 2009).

1 Modeling and rich applications (see pages 72 and 73 in the standards), which can be in
into curriculum, instruction and assessment.
0 Note the stasymbols («) in the high school Standards for Mathematical Content, W
identify natural opportunities to connect the modeling practice to content.
o Many modeling tasks in high school will require application of content knowledge
gained in gradesi® to solve complex problems. (See p. 84 of the standards.)

The following clusters of high school standards have wide relevance as prerequisites for a
postsecondary college and career pathways:

Number and Quantity: Quantities

Reasorguantitatively and use units to solve problems.
Number and Quantity: The Real Number System

Extend the properties of exponents to rational exponents.
Use properties of rational and irrational numbers.
Algebra: Seeing Structure in Expressions

Interpretthe structure of expressions.

Write expressions in equivalent forms to solve problems.
Algebra: Arithmetic with Polynomials and Rational Expressions
Perform arithmetic operations on polynomials.

Algebra: Creating Equations

Create equations that deiber numbers or relationships.
Algebra: Reasoning with Equations and Inequalities

Understand solving equations as a process of reasoning and explain the reasoning.

Solve equations and inequalities in one variable.
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Represent and solve equations and iaéties graphically.

Functions: Interpreting Functions

Understand the concept of a function and use function notation.
Analyze functions using different representations.

Interpret functions that arise in applications in terms of a context.
Functions: Building Functions

Build a function that models a relationship between two quantities.
Geometry: Congruence

Prove geometric theorems.

Statistics and Probability: Interpreting Categorical and Quantitative Data

Summarize, represent and interpret data single count or measurement variable.

Mathematical Practicessummary

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

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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Appendix BT Cognitive Rigor Matrix/Depth of Knowledge (DOK)

TheCommon Core State Standards require héytel cognitive demand, such as asking students
to demonstrate deeper conceptual understanding through the application of content knowledge
and skills to new situations and sustained tasks. For each AssessmeninTifwgalocument,

the depth(s) of knowledge (DOK) that the student needs to bring to the item/task has been
identified, using the Cognitive Rigor Matrix shown beldwis matrix draws from two widely
accepted measures to describe cognitive rigor: Blogevssed) Taxonomy of Educational
Objecti ves a midKniwedyb lewelsTheGogniive Rigor Matrix has been
developed to integrate these two models as a strategy for analyzing instruction, for influencing
teacher lesson planning, and for desigrassessment items and tasks. (To download full article
describing the development and uses of the Cognitive Rigor Matrix and other support CRM
materials, go tohttp://www.ngea.org/publications/cognitiverigorpaper KH11 pdf

A ASnapshoto of the Cognitive Rigor
Walkup, 2009)

Depth of DOK Level 1 DOK Level 2 DOK Level 3 DOK Level 4
Thinking Recall & Basic Skills & Strategic Thinking Extended Thinking
(Webb) Reproduction Concepts & Reasoning
+ Type of
Thinking
(Revised
Bloom)
Remember - Recall conversions, termg
facts
Understand -Evaluate an expression | - Specify, explain -Use concepts to solve nor| -Relate mathematical
-Locate points on a grid or| relationships routineproblems concepts to other content
number on number line -Make basic inferences or | -Use supporting evidence | areas, other domasn
-Solve a onestep problem | logical predictions from to justify conjectures, -Develop generalizations o
-Represenmath data/observations generalize, or connect the results obtained and th
relationships in words, -Use models /diagrams to | ideas strategies used and apply
pictures, or symbols explain concepts -Explain reasoning when | them to new problem
-Make and explain more than one response i situations
estimates possible

-Explain phenomena in
terms of concepts

Apply -Follow simple procedures| -Select a procedure and -Design investigation for a| -Initiate, design, and
-Calculate, measure, apply| perform it specific purpose or conduct a project that
a rule (e.g., rounding) -Solve routine problem researh question specifies a problem,
-Apply algorithm or applying multiple concepts| - Use reasoning, planning,| identifies solution paths,
formula or decision points and supporting evidence | solves the problem, and
-Solve linear equations -Retrieve information to -Translate between reports results
-Make conversions solve a problem problem & symbolic
-Translate between notation when not a direct
representations translation
Analyze -Retrieve information from | -Categorize data, figures | -Compare information -Analyze multiple sources
a table or graph to answer| -Organize, order data within or across data sets ¢ of evidence or data sets
question -Select appropriate graph | texts
-ldentify a pattern/trend and organize & display -Analyze and draw
data conclusions from data,
-Interpret data from a citing evidence
simple graph -Generalize a pattern
-Extend a pattern -Interpret data from

complex graph
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Evaluate -Cite evidence and develof -Apply understanding in a
a logical argument novel way, provide
-Compare/contrast solutior] argument or justification
methods for the new application
-Verify reasonableness
Create - Brainstorm ideas, -Generate conjectures or | -Develop an alternative -Synthesize information
concepts, problems, or hypotheses based on solution across multiple sazes or
perspectives related to a | observations or prior -Synthesize information data sets
topic or concept knowledge and experience within one data set -Design a model to inform
and solve a practical or
abstract situation
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Appendix Ci1 Grade 8 Assessment Sampler

This collection provides examples of the kinds of items and tasks that could be found on an
assessment for gradeThe itemsand tasks shown here represent a variety of types of questions
that tap a range of the grade 7 and 8 Common Core State StaAdandsed in the Content
Specifications document, when asked to apply knowledge in contexts demonstrating more
sophisticated @mthematical practices, students will often use some of the content learned in prior
grade levels.

Although this collection of tasks reflects the focus and coverage that would be appropriate to
represent the standards, it should not be viewed as a sassp$siment, as the purpose of this
document is not to provide a sample, or practice Regher, the purpose here is to provide users
with a glimpse as to the mathematical knowledge and skills students will be expected to
demonstrate and the ways in whtbtley could be called upon to demonstrate their
understanding.

The examples are divided into three parts. Pa
demonstrating the kinds of items that might be used solely for Claim #1. Following each of these
short tems we identify the content standard and claim addressed by that item

Part |11 contains a series of AConstructed Res
other Claims. Part lla includes compuiplemented constructed response task sempsethat

illustrate ways in which a complex task can be structured as a sequence of short ebagaater
constructed response items that focus on the same content area. Part IIb includes more complex
tasks requiring longer chains of reasoning that aslestis to integrate mathematical practices

and content. Each task in Part llb is followed by a discussion of the standards, practices, and

claims addressed in the task. Also included are elements that would be used to construct a

scoring rubric.

Partllmont ains a single example of an AExtended
the kind of classroorbased task that students might need to work on across more than one day.

Sources for all of the tasks are given at the end of this document. Theautdnasks in this

document have not been subjected to review/revision procedures that will be part of item and
task development for all items/tasks used in the SMARTER Balanced assessments.
Review/revision protocols will include Content Review to assugaiaent to the mathematics

content standards and to Bias and Sensitivity Review to assure that language complexity and
cultural features do not intrude on the assessment of student knowledge and skill of mathematics.
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Part I: Short Items

1. Write[or,ent er; see the format for task 11]
rational number.

t

| Item 1 addresses Content Standard@\Band Claim #1

2. If x and y are positive integers, and 32y+= 13, what could be the value of y? Write [or,
enter] all possible answers.

| Item 2 addresses Content Standard@&E and Claim #1

| Item 3 addresses Content Standar8.G and Claim #1 |

4. Which one of the numbers below has the same valBe&as10® ?

35 x 10*
3.5x 16
0.00035
3500

1
1
1
1

Iltem 4 addresses Content Standard&E and Claim #ﬂ
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5 Water Tank —1.0m

A water tank has shape and dimensions as shown in the diagram. T

At the beginning the tank is empty. Then it is filled with water at the rate of
one litre per second.

1.5m

Click on the graph that shows how the height of the water surfac Water tank
changes over time.

(A B | C |
Height Height Height
A A
B - =
Time Time
D] E|
Height Height Click on the
A graph that
shows how the|
height of the

water surface
changes over
time.

Time Time
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6. Jane, Maria, and Ben each have a collection of videos. Jane has 15 more videos than Ben, and
Maria has 2 times as many videos as.Bemll they have 9%ideos How many videos does
Maria have?

Item 6 addresses Content Standard&FE and Claim #ﬂ

7.Coins

You are asked to design a new set of coins. All the coins must be circular, andltbeynade
of the same metal. They will have different diameters, for example

Researchers have decided that the coin system should meet the following requirements:

1 thediameter of a coin should not be smaller than 15 mm and not be larger than 45 mm.

1 given a coin, the diameter of the next larger coin must be at least 30% larger.

1 the machine that makes the coins can only produce coins whose diameter is a whole
number of nilimeters- so, for example, 17 mm is allowed, but 17.3 mm is not.

You are asked to design a set of coins that meets these requirements. You should start with a 15
mm coin and your set should contain as many coins as possible. Write the diameterfstbéall
coins in your set.

ltem7 addresses Content Standard-RB and Claim #ﬂ
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