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Claim 3: Communicating Reasoning

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

® 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 or a proposed solution to a
problem and will ask students to provide an
example, a justification, an explanation, or a
counterexample.
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Targets for Claim 3

Target A: Test propositions or conjectures with specific examples. (DOK 2).

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

Target C: State logical assumptions being used. (DOK 2, 3)
Target D: Use the technique of breaking an argument into cases. (DOK 2, 3)

Target E: Distinguish correct logic or reasoning from that which is flawed
and—if there is a flaw in the argument—explain what it is. (DOK
2,3,4)

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

Target G: At later grades, determine conditions under which an argument
does and does not apply. (DOK 3, 4)
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Claim 3 Standards by Grade Level

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 HS
30AB 40A3 5.NBT.2 6 RPA TERP2 REE.1 N-EN.A
3 NF.A 4 NBTA 5.NBT.6 6. RP3 TNSA REES N-ENB
3.NF.1 4 NBT.5 S.NBT.7 6.NS.A T.NS.1 8.EE.6 N-EN.3
3.NF.2 4 NBT.6 5.NF.1 H.NS.1 T.NS.2 REE.7a A-SSE2
3.NFE3 4 NF.A S.NE2 6. NS.C 7EE.1 8.EE.7b A-APE.1
3IMD.A 4 NF.1 S.NFB 6.INS.5 TEE2 R.EE.Ba A-REIA
3.MD.7 4 NF.2 S.NE3 6.NS.6 8F.1 A-REI.1

4 NF 3a 5NF 4 6.INS.7 8F2 A-REI2
4 NF.3b S.NF.7a 6. EEA 8F3 A-REI.10
4 NF 3c 5NE.7b 6.EE3 8G.1 A-REI.11
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Essential Properties of Claim 3 Items/Tasks

For the computer-adaptive (CAT) portion of the
summative assessment, Claim 3 will be assessed using
a combination of :

— multiple choice, single correct response; multiple choice,
multiple correct response; matching tables;
equation/numeric; graphing; and fill-in table items/tasks that
focus on mathematical reasoning.

Some items/tasks will require students to construct

chains of reasoning without specific guidance being

provided throughout the items/tasks.

Claim 3 items/tasks may involve the application of
concepts and procedures across more than one

content domain.
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Essential Properties of Claim 3 Items/Tasks

® Each of the targets should not lead to a
separate item/task

® Iltems and tasks should provide evidence for
several of the assessment targets defined for
Claim 3.

® Iltems and tasks will attend to those places in
the content standards that call explicitly for
communicating mathematical reasoning.
* Explain
e Justify

® I | | § St rate Smarter



Mathematical Practices

® The evidence required of students to satisfy Claim 3
centers around specific statements of the
mathematical practices (MP) contained in the
CCSSM. Though not exclusive, MP3 and MP6 are
particularly relevant for Claim 3 items.

Smarter
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MP3: Construct viable arguments and critique
the reasoning of others

Mathematically proficient students:

¢ understand and use stated assumptions, definitions, and previously established results in
constructing arguments.

¢ make conjectures and build a logical progression of statements to explore the truth of their
conjectures.

¢ analyze situations by breaking them into cases
¢ recognize and use counterexamples.

¢ justify their conclusions, communicate them to others, and respond to the arguments of
others.

¢ reason inductively about data, making plausible arguments that take into account the
context

¢ compare the effectiveness of plausible arguments
¢ distinguish correct logic or reasoning from that which is flawed

— elementary students construct arguments using objects, drawings, diagrams, and
actions..

— later students learn to determine domains to which an argument applies.
¢ listen or read the arguments of others, decide whether they make sense, and ask useful

questions Smarter
Balanced
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MP6: Attend to Precision

Mathematically proficient students:
® try to communicate precisely to others.

use clear definitions in discussion with others and in their
own reasoning.

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.

calculate accurately and efficiently, express numerical
answers with a degree of precision appropriate for the
context.

— In the elementary grades, students give carefully
formulated explanations to each other.

— In high school, students have learned to examine glaims ..
and make explicit use of definitions. A Balanced



How are Claim 3 Items Different from Claim 1 Iltems?

Primary difference lies in the way that students engage with
content standards.

For Claim 1 items, students show knowledge and apply
concepts and procedures (DOK 1 and 2)

For Claim 3 items, students:

® Analyze and evaluate propositions and conjectures, the
results of simulations, and others’ solution processes.

® Use their content knowledge to:
— Support or refute propositions or conjectures with evidence
— Make conjectures from partial information or simulations

— Explain flaws in others’ thinking or solution processes

Smarter
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The Mathematics Assessment
Sample Claim 3 Items




Target A: Test propositions or conjectures with
specific examples.

Task Model 1:

Students are given a proposition or conjecture
about a real world problem or mathematical
phenomenon and are asked to:

® |dentify valid tests of a proposition.

® |dentify a valid conjecture about the situation or phenomenon.

Generate a valid test of the proposition.
Generate a valid conjecture about the situation or phenomenon.

Smarter
Balanced
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Example Grade 3 Item for Task Model 1 :
Test Propositions or Conjectures

William used 6 squares to make the figure | A. Click to add 1 square to increase the
shown, perimeter.

7H 2

B. Click to add 1 square to decrease the

He claims that he can add exactly 1 perimeter.
more sqguare to this shape to: u

= Increase the perimeter H

= Decrease the perimeter
C. Click to add 1 square to keep the perimeter

the same.

= Keep the perimeter the same as the
original perimeter

Smarter
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Example Grade 3 Item for Task Model 1 (Cont.)

William used 6 squares to make the figure | A. Click to add 1 square to increase the
shown, perimeter.

O
(NS

B. Click to add 1 square to decrease the
He claims that he can add exactly 1 perimeter.
more square to this shape to: Tl

* Increase the perimeter H

* Decrease the perimeter

. Keep the perimeter the same as the C. Click to add 1 square to keep the perimeter

original perimeter the same.
O
Exemplar:
Rubric:

(2 points) The studentis able to provide an example that supports each conjecture.
(1 point) The studentis able to provide two out of three correct examples.
(0 points) The studentis unable to provide at least two correct examples.

For A, the perimeter has to be greater than 14 units.
For B, the perimeter of the figure has to be less than 14 units. Smarter
For C, the perimeter of the figure has to be equal to 14 units. Ba'anc
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Example Grade 8 Item for Task Model 1 :
Test Propositions or Conjectures

A student claims:

Vb is always less than b

¢ Enter two values of b that make the student’s claim true.

¢ Enter two values of b that make the student’s claim false.

True False

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

Task Model 2:

Students are presented with a real world situation or
mathematical phenomenon and are asked to:

® Generate or identify chains of reasoning that justify a

conjecture

® Generate or identify chains of reasoning to disprove a

conjecture

Smarter
Balanced
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Example Grade 5 Item for Task Model 2: Chains of Reasoning

Look at the fraction model
shown. The shaded area

3
represents E

Robert claims that the only
way to model 3 X S using

rectangles A, B, C, and D, is
to use 3 of rectangle B.

Drag rectangles to the
answer space to construct
a model to show that
Robert’s claim is incorrect.

Smarter
Balanced
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Example Grade 5 Item for Task Model 2:
Chains of Reasoning (Cont.)

Rubric (1 point): The Exemplars:
studentis able to
A A

correctly model 9/2 or

47 usinga C C C C

combination of shapes.

Smarter
Balanced
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Example HS Item for Task Model 2: Chains of Reasoning

y
Jose and Tina are writing a program for a computer 1
game. They need to move Figure A to Figure A 3:
6+
Jose thinks - T
» it will take three separate 4::
transformations, and 24
« thereis only one possible way to doit. 4
= X
Tina thinks - -8-6-4-2 % 2 4 6 8
« there are multiple sets of —27
transformations that will work, and —41
» it can be donein less than three 1
transformations. -6+
_8__
Part A
Describe a set of three transformations to support Jose's thinking.
Part B
If possible, provide an example that supports Tina's claim that it can be performed in either one or two
separate transformations.
(If completed in one transformation, leave the second response box empty.)
Smarter

Balanced
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Example HS Item for Task Model 2 (Cont.)

Exemplar:

Describe a set of three transformations that support Jose’s thinking.

1. reflection across the x-axis
2. reflection across the y-axis

3. translation 2 units to the right

If possible, provide an example that supports Tina’s claim that it can be transformed
in either one or two separate transformations.

1. rotation 180 about the origin OR | 1. rotation 180 about the point (1, 0)

2. translation 2 units to the right

Rubric:

(2 points) The student is able to generate three correct translations to support Jose’s
thinking and one or two transformations to support Tina’s thinking. There are
multiple correct answers that will need to be reviewed during range finding activities.

(1 point) The student is able to generate correct transformation(s) to support either

Jose’s thinking or Tina’s, but not both. Smarter
Balanced
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Target D: Use the technique of breaking an
argument into cases

Task Model 3:

Students are given a real world problem or mathematical
phenomenon and are asked to:

® Break the phenomenon down into cases.

® Identify cases that support an argument about the

phenomenon.

Generate cases to support an argument about the
phenomenon.

Smarter
Balanced
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Example Grade 4 Item for Task Model 3:
Breaking into Cases

®se this inequality to answer the question.
3
; X 10 < 10

Select all the numbers that make the inequality
true.

A.

O Jd W N

B
C.
D

Smarter
Balanced
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Example Grade 7 Item for Task Model 3:
Breaking into Cases

An equation is shown.

a*b=c¢

Given this equation, drag
one value into each box to
complete four different
equations.

Assume q, b. and ¢ are not
equal to 0.

0 CTED

o O

-ao :C

Smarter
Balanced
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Example Grade 7 Item for Task Model 3 (Cont.)

Exemplar:
An equation is shown. O CEED
a
a'b=c b
Given this equation, drag c K- e
one value into each box to _=
complete four different ! S -
equations. -b [El
Assume g, b. and ¢ are not =0
equal to 0.
—_—
-b
-

Rubric:
(2 points) The student is able to complete all four equations correctly.
(1 point) The student is able to complete 3 out of 4 equations correctly.

Multiple equations are possible

Smarter
Balanced
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Target G: Determine conditions under which an
argument does and does not apply.

Task Model 4:

Given a real world problem or mathematical

phenomenon and a proposition, items may ask
students to:

® Explain why a proposition is true or not true.

® Explain the circumstances under which a
proposition would be true.



Example Grade 3 Item for Task Model 4:
When Does an Argument Apply?

Anton makes brownies for his classusing | Which studentis correct? Click on Anton or Gail.

two different baking pans. He has% of

the brownies left in each pan after Anton Gail
school.
Click on the statement that explains why the
. ™\ student you selected is correct.

A.Both fractions refer to brownies and
1 1

5= 3 so Anton is correct.

B.The pans would have to be the same

1
size for 2 to be the same in both pans.

Pan X PanY
1 1 ) 1 1 )
E 5 C. Since > = > the amount of brownies

in each pan is the same.

® Anton says he has the same amount
of brownies in each pan.

e Gail says that Pan X has a greater
amount of brownies than Pan Y.

Smarter
Balanced
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Example Grade 4 Item for Task Model 4 (Cont.)

Exem p|a re Anton makes brownies for his class using
two different baking pans. He has % of

the brownies left in each pan after
school.

1
2

* Anton says he has the same amount
of brownies in each pan.

* Gail says that Pan X has a greater
amount of brownies than Pan Y.

Which student is correct? Click on Anton or Gail.

Anton Gail

Click on the statement that explains why the
student you selected is correct.

A.Both fractions refer to brownies and
% = % so Anton is correct.

B.The pans would have to be the same

1
size for > to be the same in both pans.

1 1
C. Since > = —, the amount of brownies

3]

in each pan is the same.

Rubric:

(1 point) The student can identify which argument is valid in this case

Smarter
Balanced
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Target E: Distinguish correct logic or reasoning from that
which is flawed and—if there is a flaw in the argument—
explain what it is.

Task Model 5:

Reasoning related to a real world problem or
mathematical phenomenon is presented and
the task is to:

® Identify flawed or valid reasoning or
procedure.

® Explain flawed reasoning.

Smarter
Bala

Assessmen t Consori tium
31



Sample Grade 3 Item for Task Model 5:
Critiquing Others’ Reasoning

Tasha is doing an art project with square tiles. This picture shows her design.

She thinks...

This partis
3 x9tles

)

This partis
9 x 3 tiles

Tasha says, “I need (3 x9) + (9 x 3) =27 + 27 = 54 tiles to make the design.”
Which statement explains why Tasha is not correct?

A.

B.
C.
D

27 + 27 does not equal 54
(3 x9) does not equal (9 x 3)
Tasha multiplied 9 x 3 incorrectly.

Tasha includes the 9 squares in the middle twice*.

Smarter
Balanced
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Example Grade 7 Item for Task Model 5:
Critiquing Others’ Reasoning

A shirtis on sale for 10% off $25. Four students attempt to find the new price.

Valid Invalid

Tom:25x 0.10 =2.50
25-2.50

Lucia: 25x 0.9

10
Ben: 25 - —(25)

Steve: 25- .10

Click on *“valid™ if the student’s approach is valid. Click on “invalid™ if the student’s approach is
not valid.”

Smarter
Balanced
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Example Grade 8 Item for Task Model 5:
Critiquing Others’ Reasoning

Kyle had to solve a problem.
The problem and his work
are shown in the box.

Select the part of Kyle's work
that has a mistake.

Select the part of the
problem Kyle should read
again to fix his mistake.

A company sells baseball gloves and bats.
The gloves regularly cost $30 and the bats
regularly cost $90. The gloves are on sale for
%4 off. The bats are on sale for 10% off. The
goal is to sell $1200 worth of bats and gloves
each week. Last week, the store sold 14
gloves and 9 bats.

Did the store meet its goal?

1. $30 2. $90 3. $900
- $4 + 09 +$364
$26 $100 $1264
$26 $100
x 14 x. 9
$364 $900

Rubric: (1 point) The student selects the flawed work
(i.e., $90/0.9 = $100 and highlights “the bats are on sale for 10% off).

Smarter
Balanced
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ltem Quality Criteria

1a. Does the item provide evidence to support the intended claim? Does the item
closely align to the claim, target and primary Common Core standard (including
cluster level)?

1b. Is this the most appropriate item type to gather evidence to support the target and
standard?

1c. Is the item mathematically correct, including its use of precise mathematical
language?

1d. Is the item worth asking?

le. Does the item appear to be accessible to all students? If not, could the item be
revised to be made more accessible and still measure the target and standard?

1f. Do the answer choices or rubrics capture the essence of the target and standard?

1g. Is the item/task developmentally appropriate?

Smarter
Balanced
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Accessibility and Accommodations




Accessibility and Accommodations
Considerations for Claim 3

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, geometric shapes, or calculator or
computer graphic programs.

Access via text to speech and expression via speech to text
technology will be important avenues for enabling many
students with disabilities to construct viable arguments.



Accessibility and Accommodations
Considerations for Claim 3

ELL students should be provide with different methods and at
different levels of linguistic complexity for explaining their
ideas.

Students’ engagement in critique and debate should not be
limited to oral or written words, but can be demonstrated
through diagrams, tables, and structured mathematical
responses where students provide examples or counter-
examples of additional problems.



Questions

Smarter
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Reflect on Guiding Questions

® What do educators need to do to support
student learning?

® What do educators need to do to ensure that
students are prepared for the Smarter
Balanced assessments?
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