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Smarter Balanced

Balanced Mathematics Item Specifications

Assessment Consortium Grades 6_8
Claim 2: Problem Solving

Claim 2~ Students can solve a range of complex, welkposed problems in pure and applied
mathematics, making productive use of knowledge and problem-solving strategies.

Clalm 2 Overview

Assessment items and tasks focused on Claim 2 include problems in pure mathematics and
problems set in context. Problems are presented as items and tasks that are well-posed (that is,
problem formulation is not necessary) and for which a solution path is not immediately obvious.9
These problems require students to construct their own solution pathway rather than follow a
provided one. Such problems will therefore be unstructured, and students will need to select
‘appropriate conceptual and physical tools to use.

Essential Properties of items/Tasks that Assess Claim 2

Claim 2 will be assessed using a combination of SR items, TE items, CR items/tasks, and ER
items/tasks that focus on making sense of problems and using perseverance in solving them.

To preserve the focus and coherence of the standards as a whole, Claim 2 items/tasks must draw
clearly on knowledge and skills that are articulated in the Smarter Balanced content standards. At
each grade level, the content standards offer natural and productive settings for generating evidence
for Claim 2. Items/tasks generating evidence for Claim 2 in a given grade may also draw upon
knowledge and skills articulated in the progression of standards up to that grade.

The intent is that each of the targets should not lead to a separate item/task, but will provide
evidence for several of the assessment targets defined for Claim 2. Itis in using content from
different areas, including work studied in earlier grades, that students demonstrate their problem-
solving proficiency. For this reason, the specification tables will look somewhat different from the
Claim 1 tables. Specifically, a separate table is not relevant at the target level, so all targets are
included in a single, grade-level table for Claim 2. Another i

specification tables (which link the content to other claims) is that the evidence required of students
to satisfy Claim 2 centers around specific statements of the mathematical practices contained in the
CCSSM. These statements are found in the cell labeled “Rationale,” again relying on the Content
Specifications for clarity.

As stated above, Claim 1 specification tables are the only ones in which a direct connection to the
content domains and clusters of the grade-level CCSSM is made. Therefore, items/tasks designed to
elicit the evidence sought in Claim 2 will necessarily rely on the content explicated in the Claim 1
specification tables.
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Claim 1: Concepts and Procedures

Claim 1—Students can explain and apply mathematical concepts and nterpret and carry out
mathematical procedures with precision and fiuency.

Rationale for Claim 1

This claim addresses procedural skills and the conceptual understanding on which developing skills
depend. It is important to assess how aware students are of how concepts link together and why
mathematical procedures work the way they do. Central to understanding this claim is making the
‘connection to these elements of the mathematical practices as stated in the CCSSM:

Use appropriate tools strategically.
. Use technological tools to explore and deepen their understanding of concepts.
Attend to precision.
o State the meaning of the symbols they choose, including using the equal sign consistently
and appropriately.
©  Specify units of measure and label axes to clarify the correspondence with quantities in a
problem.
e Calculate accurately and efficiently, and express numerical answers with a degree of
precision appropriate for the problem context.

o Older students should be able to examine claims and make explicit use of

definitions.
Look for and make use of structure.
. Lok closely to discern a pattern or structure.

o Youngstudents might notice that three and seven more is the same amount as
seven and three more, or they may sort a collection of shapes according to how
many sides the shapes have.

o Later, students will see 7 x 8 equals the well remembered TX5+7x3,in

preparation for the distributive property.

o Inthe expression x?+ 9x + 14, older students can see the 14 as 2X7 and the 9
s 2+ 7. They recognize the significance of an existing line in a geometric figure:
and can use the strategy of drawing an auxiliary line for solving problems.

«  See complicated things, such as some algebraic expressions, as single objects o
composed of several objects.
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Claim 2: Problem Solving

Claim 2~ Students can solve a range of complex, welkposed problems in pure and applied
mathematics, making productive use of knowledge and problem-solving strategies.

Clalm 2 Overview

Assessment items and tasks focused on Claim 2 include problems in pure mathematics and
problems set in context. Problems are presented as items and tasks that are well-posed (that is,
problem formulation is not necessary) and for which a solution path is not immediately obvious.9
These problems require students to construct their own solution pathway rather than follow a
provided one. Such problems will therefore be unstructured, and students will need to select
‘appropriate conceptual and physical tools to use.

Essential Properties of items/Tasks that Assess Claim 2

Claim 2 will be assessed using a combination of SR items, TE items, CR items/tasks, and ER
items/tasks that focus on making sense of problems and using perseverance in solving them.

To preserve the focus and coherence of the standards as a whole, Claim 2 items/tasks must draw
clearly on knowledge and skills that are articulated in the Smarter Balanced content standards. At
each grade level, the content standards offer natural and productive settings for generating evidence
for Claim 2. Items/tasks generating evidence for Claim 2 in a given grade may also draw upon
knowledge and skills articulated in the progression of standards up to that grade.

The intent is that each of the targets should not lead to a separate item/task, but will provide
evidence for several of the assessment targets defined for Claim 2. Itis in using content from
different areas, including work studied in earlier grades, that students demonstrate their problem-
solving proficiency. For this reason, the specification tables will look somewhat different from the
Claim 1 tables. Specifically, a separate table is not relevant at the target level, so all targets are
included in a single, grade-level table for Claim 2. Another i

specification tables (which link the content to other claims) is that the evidence required of students
to satisfy Claim 2 centers around specific statements of the mathematical practices contained in the
CCSSM. These statements are found in the cell labeled “Rationale,” again relying on the Content
Specifications for clarity.

As stated above, Claim 1 specification tables are the only ones in which a direct connection to the

elicit the evidence sought in Claim 2 will necessat
specification tables.

Figure 6 provides the model used for all Claim 2 tables. Most of the information contained in Figure
6 will be repeated in all Claim 2 tables for grades 6-8. Notes have been added to specific cells in
order to clarify the information and/or source of the metadata contained in those cells.

 Schoenfeld, A. H. (1985). Mathematical problem solving. Orlando, FL: Academic Press.
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Claim 3: Communicating Reason

Claim 3— Students can clearly and precisely construct viable arguments to support their own
reasoning and to critique the reasoning of others.

Claim 3 Overview

Claim 3 refers to a recurring theme in the CCSSM content and practice standards—the ability 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, this will
involve more informal justifications. Assessment tasks that address this claim will typically present a
claim and ask students to provide, for example, a justification or counterexample.

Essential Properties of Tasks that Assess Ciaim 3

Rigor is about precision in argument: first avoiding making false
statements, then saying more precisely what one assumes, and
providing the sequence of deductions one makes on this basis.
Assessments should also include tasks that examine a student’s
ability to analyze a provided explanation, identify flaws, and
correct them.*®

Claim 3 will be assessed using a combination of SR, CR, TE, PT, and ER items/tasks that focus on
mathematical reasoning. Some tasks will require students to construct chains of reasoning without
specific guidance being provided throughout the task.

Claim 3 items/tasks must draw clearly on knowledge and skills that are articulated in the content
standards. At each grade level, the content standards offer natural and productive settings for
generating evidence for Claim 3. Items/tasks generating evidence for Claim 3 in a given grade may
also draw upon knowledge and skills articulated in the progression of standards up to that grade.

The intent is that each of the targets should not lead to a separate item/task, but provide evidence
for several of the assessment targets defined for Claim 3. For this reason, a separate table is not
relevant at the target level, so all targets are included in a single grade-level table for Claim 3. For
this claim (as with Claims 2 and 4), the statements found in the table cell labeled “Rationale” are
drawn from the mathematical practices contained in the CCSSM.

Claim 1 specification tables are the only ones in which a direct connection to the content

2 Content Specifications for the Summative Assessment of the Common Core State Standards for
Mathematics - Draft December 9, 2011.
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Claim 4: Modeling and Data Analysis

Claim 4~ Students can analyze complex, realworid scenarios and can construct and use
‘mathematical models to interpret and solve problems.

Claim 4 Overview

Modeling is the bridge across the “school math”/"real world"” divide that has been missing from
many mathematics curricula and assessments.  Itis the twin of mathematical literacy, the focus of
the PISA international comparison tests in mathematics. CCSSM features modeling as both a
mathematical practice at all grades and a content focus in high school.

Essential Properties of Tasks that Assess Ciaim 4

In the real world, problems do not come neatly "packaged.” Reak-world problems are complex and
often contain insufficient or superfluous data. Tasks designed primarily to assess Claim 4 will involve:
formulating a problem that is tractable using mathematics; that is, formulating a model. This will
usually involve making assumptions and simplifications. Students will need to select from the data at
hand or estimate data that are missing. (Such tasks are therefore distinct from the well-formulated
problem-solving tasks described in Claim 2.) Students will identify variables in a situation and
construct relationships between them. Once students have formulated the problem, they will tackle it
(often in a decontextualized manner) before interpreting their results and then checking the results
for reasonableness.

Claim 4 tasks will often involve more than one content domain and will draw upon knowledge and
skills articulated in the progression of standards p to that grade, with strong emphasis on the major
work of previous grades.

Claim 4 will be assessed both by performance tasks (each lasting up to 120 minutes) and by a
collection of 6 to 9 extended-response items/tasks which focus on modeling and data analysis. ER
tasks should be designed so that a successful student will complete them in 10-20 minutes.

The intent is that each of the Claim 4 targets should not lead to a separate task, but provide
evidence for several of the assessment targets defined for Claim 4. For this reason, a separate table
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