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Claim 4: Modeling and Data Analysis 
  

“Students can analyze complex, real-
world scenarios and can construct and 
use mathematical models to interpret 
and solve problems.”  



Smarter Balanced Cognitive Rigor Matrix 



Rationale for Claim 4 

• In the real world, problems do not come neatly ”packaged.” 
Real-world problems are complex and often contain 
insufficient or superfluous data.  

• Assessment tasks 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.   

 



Targets for Claim 4 
Target A: Apply mathematics to solve problems arising in everyday life, 
society, and the workplace. (DOK 2, 3) 

Target B: Construct, autonomously, chains of reasoning to justify 
mathematical models used, interpretations made, and solutions 
proposed for a complex problem. (DOK 2, 3, 4) 

Target C: State logical assumptions being used. (DOK 1, 2) 

Target D: Interpret results in the context of a situation. (DOK 2, 3) 

Target E: Analyze the adequacy of and make improvements to an 
existing model or develop a mathematical model of a real 
phenomenon. (DOK 3, 4) 

Target F: Identify 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) 

Target G*: Identify, analyze and synthesize relevant external resources 
to pose or solve problems. (DOK 3, 4) 
*Assessed in Performance Tasks only 
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Claim 4 Clusters and Standards 



Essential Properties of Claim 4 Items/Tasks 

• A key feature of items and tasks in Claim 4 is that 
the student is confronted with a contextualized, or 
“real world” situation and must decide which 
information is relevant and how to represent it.  

• As some of the examples provided illustrate, “real 
world” situations do not necessarily mean questions 
that a student might really face; it means that 
mathematical problems are embedded in a 
practical, application context.  

• In this way, items and tasks in Claim 4 differ from 
those in Claim 2, because while the goal is clear, the 
problems themselves are not yet fully formulated 
(well-posed) in mathematical terms.”  

Excerpted from Smarter Balanced Math Content Specifications p. 72. 



Essential Properties of Claim 4 Items/Tasks 

• Items/tasks in Claim 4 assess student expertise in 
choosing appropriate content and using it effectively 
in formulating models of the situations presented 
and making appropriate inferences from them. 

• Claim 4 items and tasks should sample across the 
content domains, with many of these involving more 
than one domain.  

• Items and tasks of this sort require students to apply 
mathematical concepts at a significantly deeper 
level of understanding of mathematical content 
than is expected by Claim 1.  

 
Excerpted from Smarter Balanced Math Content Specifications p. 73. 



Essential Properties of Claim 4 Items/Tasks 

• Claim 4 items will be included in the computer-
adaptive portion of the summative assessment (CAT) 
and also embedded in performance tasks.  
– For the (CAT), Claim 4 will be assessed using a combination of 

• Multiple-Choice, single correct response ; Multiple Choice, multiple 
correct response; Hot Text; Equation/Numeric; Drag and Drop, Hot 
Spot, and Graphing; Matching Tables T/F and Y/N variations; and Fill-in 
Table  

– The Performance Tasks may also include Short Text responses 
will  

• To preserve the focus and coherence of the standards, 
Claim 4 items/tasks must draw clearly on knowledge 
and skills articulated in the progression of standards 
up to and including that grade. 



Essential Properties of Claim 4 Items/Tasks 
• 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 4. It is in using content from different areas, 
including work studied in earlier grades, that 
students demonstrate their problem-solving 
proficiency.  

• Another important distinction between Claim 1 
specification tables is that the evidence required of 
students to satisfy Claim 4 centers around specific 
statements of the mathematical practices (MP) 
contained in the CCSSM. Though not exclusive, MP2, 
MP4, and MP5 are particularly relevant for Claim 4 
items. 



MP2: Reason abstractly and quantitatively.  

Mathematically proficient students: 

• make sense of quantities and their relationships in problem 
situations.  

• bring two complementary abilities to bear on problems involving 
quantitative relationships:  

• Decontextualize (abstract a given situation and represent it symbolically; and 
manipulate the representing symbols as if they have a life of their own, without 
necessarily attending to their referents) and  

• Contextualize (pause as needed during the manipulation process in order to 
probe into the referents for the symbols involved).  

• use quantitative reasoning that entails creating a coherent 
representation of the problem at hand, considering the units 
involved, and attending to the meaning of quantities (not just 
how to compute them).  

• know and flexibly use different properties of operations and 
objects. 



MP4: Model with mathematics. 
Mathematically proficient students: 

• apply the mathematics they know to solve problems arising in everyday 
life, society, and the workplace.  

– In early grades, this might be as simple as writing an addition equation to 
describe a situation. In middle grades, a student might apply proportional 
reasoning to plan a school event or analyze a problem in the community.  

– By high school, a student might use geometry to solve a design problem or use 
a function to describe how one quantity of interest depends on another.  

• make assumptions and approximations to simplify a complicated 
situation, realizing that these may need revision later.  

• identify important quantities in a practical situation. 

• map relationships using such tools as diagrams, two-way tables, graphs, 
flowcharts and formulas.  

• analyze those relationships mathematically to draw conclusions.  

• interpret their mathematical results in the context of the situation. 

• reflect on whether the results make sense, possibly improving the model 
if it has not served its purpose. 



MP5: Use appropriate tools strategically. 

Mathematically proficient students: 
• consider available tools when solving a mathematical problem. 

(Tools might include pencil and paper, concrete models, a ruler, a 
protractor, a calculator, a spreadsheet, a computer algebra 
system, a statistical package, or dynamic geometry software.) 

• are sufficiently familiar with tools appropriate for their grade or 
course to make sound decisions about when each of these tools 
might be helpful, recognizing both the insight to be gained and 
their limitations. 

• detect possible errors by using estimations and other 
mathematical knowledge.  

• know that technology can enable them to visualize the results of 
varying assumptions, explore consequences, and compare 
predictions with data.  

• identify relevant mathematical resources and use them to pose or 
solve problems.  

• use technological tools to explore and deepen their 
understanding of concepts. 
 



Distinguishing Between Claim 4 and Claims 1 & 2 

• In early grades when equations are still new to 
students, an important distinction between Claim 2 
and Claim 4 is requiring a model that would lead to a 
problem's solution. 

• In Claim 2, problems are well posed, while in Claim 
4, they may have extraneous or missing information. 

• In Claims 1 and 2, measurements of objects or 
figures can be accurately determined. In Claim 4, 
modeling is used to make approximations. 

• In Claim 1, data analysis is straightforward and 
procedural. In Claim 4, the analysis should be tied to 
some useful purpose in the real world. 

 



The Mathematics Assessment 
Sample Claim 4 Items 
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Task Model 1: 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 Claim 4 
should not be completely formulated (as they are for 
the same target in Claim 2), and require students to 
extract relevant information from within the problem 
and find missing information through research or the 
use of reasoned estimates.  
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Grade 5 Example of Task Model 1/Target A  
 

18 



Construct, autonomously, chains of reasoning to justify 
mathematical models used, interpretations made, and 
solutions proposed for a complex problem. (DOK 2, 3, 4) 
 
At the secondary level, these chains should typically take 
a successful student 10 minutes to complete. Times will 
be somewhat shorter for younger students, but still give 
them time to think and explain.  For a minority of these 
tasks, subtasks may be constructed to facilitate entry and 
assess students’ progress toward expertise.  Even for such 
“apprentice tasks,” part of the task will involve a chain of 
autonomous reasoning that takes at least 5 minutes. 
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Task Model 2: Target B 



HS Example Item for Task Model 2/Target B  
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Task Model 3: Target C 
 

State logical assumptions being used. (DOK 1, 2) 
 

Tasks used to assess this target ask students to use 

stated assumptions, definitions, and previously 

established results in developing their reasoning. In 

some cases, the task may require students to provide 

missing information by researching or providing a 

reasoned estimate. 
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Grade 5 Example of Task Model 3/Target C  
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Interpret results in the context of a situation. (DOK 2, 3) 

 

Tasks used to assess this target should ask students to 
link their answer(s) back to the problem’s context. (See 
Claim 2, Target C for further explication.) 
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Task Model 4: Target D 
 



Example Grade 4 Item for Task Model 4/Target D  
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High School Item for Task Model 4/Target D  
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High School Item for Target D (continued) 
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Analyze the adequacy of and make improvements to an 
existing model or develop a mathematical model of a 
real phenomenon. (DOK 3, 4) 

 
Tasks used to assess this target ask students to investigate the 
efficacy of existing models (e.g., develop a way to analyze the 
claim that a child’s height at age 2 doubled equals his/her 
adult height) and suggest 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., analyze 
the rate of global ice melt over the past several decades and 
predict what this rate might be in the future). Longer 
constructed-response items and extended performance tasks 
should be used to assess this target. 
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Task Model 5: Target E 
 



Example Grade 4 Item for Task Model 5/Target E  
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HS Example Item for Task Model 5/Target E  
 

29 



Identify 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 (see Claim 2, Target D), it 
will be embedded in a larger context for items/tasks in 
Claim 4. The mapping of relationships should be part of 
the problem posing and solving related to Claim 4 Targets 
A, B, E, and G. 
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Task Model 6: Target F 
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Grade 8 Example Item for Task Model 6/Target F  
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Grade 8 Example Item for Target F (continued) 
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Grade 5 Example Item for Task Model 6/Target F  
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HS Example Item for Task Model 6/Target F  
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HS Example Item for Task Target F (continued) 
 



Item 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?  

1e. 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?  



 
 
 

Accessibility and Accommodations 
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• Many students with disabilities can analyze and create 

increasingly complex models of real world phenomena 

but have difficulty communicating their knowledge and 

skills in these areas. Students should be able to express 

their knowledge and skills through the use of assistive 

technology to construct shapes or develop explanations 

via speech to text.  

• For English learners, the assessment should allow 

explanations that include diagrams, tables, graphic 

representations, and other mathematical representations 

in addition to text.  

 

Accessibility and Accommodations 

Considerations for Claim 4 



Questions  



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? 


