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Presentation Notes
Hello and welcome to the OSPI video series on the Smarter Balanced assessment claims and their relationship to instruction.
 
This video focuses on Claim 4: Modeling and Data Analysis.
 
We hope this video increases your understanding of Claim 4 and its relationship to the Washington State K—12 Learning Standards for mathematics.


What is Claim 47

* Analyze real-world scenarios

 Construct and use mathematical models to interpret and solve
complex problems

* Bridge between “school math” and the “real world”

* Modeling is a mathematical practice at all levels and a category in
the high school standards.

 Claim 4 are not well-posed as in Claim 2.
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Claim 4 addresses students’ abilities to analyze real-world scenarios and to construct and use mathematical models to interpret and solve complex problems. Modeling is the bridge between “school math” and the “real world.” Claim 4 highlights the usefulness of mathematics and its application beyond a classroom setting.
 
Modeling is both a mathematical practice for all grades and a content focus in high school. In the early years, Claim 4 items focus largely on writing equations to represent problem situations. As students enter middle school, because of their work with content in the Statistics and Probability domain, Claim 4 item become more real-world and complex. By high school, Claim 4 items present sophisticated situations that require students to use a variety of content and models.
 
While Claim 2 items are well-posed, Claim 4 items can be “messy.” Real-world problems are often “messy” because they have too little or too much information. Students must first figure out what information they will use when working with a Claim 4 item. Often times, student must evaluate real-world data. They may create a model that fits the given situation. Other times, the student must make a reasonable guess for a measurement related to the situation. After taking these steps, then the student can tackle the problem, and interpret the results in terms of its reasonableness


More Information

* More information about modeling for Claim 4 is available online
in the Mathematics Content Specifications.
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More information about modeling for Claim 4 is available in the Mathematics Content Specifications, online at this website.


https://portal.smarterbalanced.org/library/en/mathematics-content-specifications.pdf

Claim 4 requires use of content in the Standards

* Making assumptions and approximations to simplify a
complicated situation

» Adjustments to these assumptions and approximations may be
needed

* Standards suggest the model or ask students to create one
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Mathematically proficient students are comfortable making assumptions and approximations to simplify a complicated situation. They also know these assumptions might need to be adjusted later. This ability to look at a problem that is not neatly packaged and determine how to solve it is at the heart of Claim 4. As with Claim 2, content may be at grade-level or below. Modeling language in standard may ask students to write an equation to fit a situation, or in a more complex ways in later grades.


Primary emphases by grade

Grade 3 |Grade4 |Grade5 |Grade6 |Grade7 |Grade8 | High School | High School
3.0AA |40AA 5.NBT.B | 6.RPA 7.RPA 8.EE.3 N-QA S-ID.A
3.0AD |4.NFB 5.NF.A 6.NS.A 7.NS.A 8.EE4 A-SSE.B S-ID.B
3.MDA |4MD.A* |5NFB 6.NS.C 7.EE.B 8.EE.B A-CED.A S-I1C.1
3.MD.C |4MDB* |5MDA* |6.EE.B 7.G.A* 8.EE.C A-REILA S-1C.B
3.MD.D* |4.MD.C* |5MD.B* |6.EE.C 7.G.B* 8.F.B* A-REIB F-LE.A
5.MD.C 6.G.A* 7.SPA* 8.G.B A-REI.C F-LE.B
5.G.A* 6.SPA* 7.SP.B* 8.G.C* F-IF.B F-TE.5

6.SP.B* 7.SPC* 8.SPA* F.-IF.C G-GMD.3

F-BF.A G-MG

*Denotes additional and supporting clusters
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As with Claim 2, clusters are the best way to view the content of items written for Claim 4. Often clusters that require problem-solving and are assessed in Claim 2 are also assessed in Claim 4. However, Claim 4 also includes clusters not assessed in Claim 2; clusters that mention modeling and data analysis. These tables represent clusters that lend themselves to Claim 4, and should be emphasized, when working with real-world situations in grades 3 through 8 and high school. 
 
In general, those clusters throughout the grades that refer to solving problems are assessed in Claim 4.
In grades 3 through 5, the domain of Measurement and Data is emphasized. Equations and expressions are powerful modeling tools beginning in grade 3 and extending through middle grades up through high school. All but one cluster in the domains of Geometry and Statistics and Probability in Grades 6 through 8 are emphasized. In high school, modeling is a specific conceptual category which is embedded in the content of the standards. That content spans a wide range of conceptual categories.


Claim 4 is based on the Mathematical Practices

« Mathematical Practices 2, 4, and 5 are foundational support for
Claim 4.
2. Reason abstractly and quantitatively.
* 4. Model with mathematics.
* 5. Use appropriate tools strategically.
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Mathematical Practices 2, 4, and 5 are the foundational support for Claim 4. These practices ask students to:
reason abstractly and quantitatively,
model with mathematics, and
use appropriate tools strategically.
 
Claim 4 items present students with situations that are non-routine, messy, and have no clear path to a solution. Students must be flexible, thinking both contextually and decontexually, to work toward a solution. They must often sift through extraneous data to find relevant information or conduct research to get more data needed to solve the problem. Students need to be able to take the information presented in the problem and create an abstract, sometimes simplified, model. Students may be asked to select and use tools, including external sources for research, to help construct or interpret their models.


Additional information on Claim 4 and
the Mathematical Practices

* The Smarter Balanced Content Specifications, with additional
information on how these practices inform Claim 4, is available
online.
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The Smarter Balanced Content Specifications, with additional information on how these practices inform Claim 4, is available online at this website.

https://portal.smarterbalanced.org/library/en/mathematics-content-specifications.pdf

Modeling and Data Analysis: A variety of
skills

« Mathematics is a tool to analyze complex, real-world situations.
 Creating and using a model to solve problems is one skills.

* Targets are the same for all grades

« Some targets in Claim 4 resemble those in Claim 2 or 3 but are
applied to different situations.
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Mathematics is a tool used to analyze complex, real-world situations, both to understand the situation and solve related problems. Creating a model and using that model to solve a problem are not the only skills assessed in Claim 4 items. The targets for Claim 4 are the same for all grades. These targets are very similar to the targets in Claims 2 and 3, so many of the targets will seem familiar to those who have viewed previous videos in this series. However, in Claim 4, the targets will be applied to situations that are not neatly packaged.
 
Claim 4 targets are inter-related. As with Claim 2 and 3, often more than one Claim 4 target will be found in one item.


Target A: Solving real-world problems

* Apply mathematics to solve problems arising in everyday life,
society, and the workplace.

» Students can be expected to solve problems that involve
* extracting relevant information from within the problem,

» finding missing information through research or the use of reasoned
estimates, or

* identifying extraneous information.
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The first target is:
Apply mathematics to solve problems arising in everyday life, society, and the workplace.
 
While this is the same target as in Claim 2, in this case the problems will be more real world and, therefore, messier. Students will be expected to solve problems that require them to extract relevant information from within the problem, find missing information - sometimes through research -, use reasoned estimates, or identify extraneous information that is irrelevant to solving the problem.


» Grade 4 Eva has 4 quarters, 7 dimes, and 8 nickels. She wants to buy a different gift for each of her 3 friends.

Click on the gifts in the table to show 3 gifts that Eva could buy.

Gift Cost
Balloon 60 ¢
Eraser 35¢
C Gumball 25¢
O Kazoo I5¢
o m— Mood ring 50 ¢
) Pencil 35¢
D) Sticker 20 ¢
kc) » Grade 6 Alice, Raul, and Maria are baking cookies together.
O They need % cup of flour and é cup of butter to make one batch of cookies.
U They each brought the ingredients they had at home.

» Alice brought 2 cups of flour and i cup of butter
» Raul brought 1 cup of flour and % cup of butter

» Maria brought li cups of flour and 3 cups of butter.

Assume the students have plenty of the other ingredients (sugar, salt, baking soda, etc.) they need to make the cookies.

What is the maximum number of whole batches of cookies they can make with the ingredients they brought from home?
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These Grade 4 and 6 items show examples where students need to consider a number of data points and come to a conclusion based on them. Take a moment to determine the data points that students are considering.


Target B: Construct chains of reasoning

 Construct, autonomously, chains of reasoning to justify
mathematical models used, interpretations made, and solutions
proposed for a complex problem.

 The student:

e justifies the mathematical model(s) used,
« justifies the interpretation(s) shown, and/or
» justifies the solution(s) given to a complex problem.
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The second target is:
Construct, autonomously, chains of reasoning to justify mathematical models used, interpretations made, and solutions proposed for a complex problem.
 
We saw this target in Claim 3. In Claim 4 items, though, students will be asked about the models that are being used, the interpretations made, and how those justify the solution to a problem. Target B is usually assessed in conjunction with Target E, described later. As in Claim 3, Target B items present students with a single, complex question to answer without additional directions given to the student.


Target C: State logical assumptions

» State logical assumptions being used.

* Tasks ask student 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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The third target is:
State logical assumptions being used.
 
The student is presented with a problem and must either identify information or assumptions needed to solve the problem, research to provide information needed to solve the problem, or provide a reasoned estimate of a quantity needed to solve the problem.


Ramos flips a coin 100 times and records the results in a table.
®» Grade 7

100 Coin Flips
Result | Number
of Flip | of Times

Heads 74

Tails 26

He then asks you to guess the result of the next two flips. You assume [heads and tails are equally likely; heads are 3 times as
likely as tails] when your friend flips the coin. Based on this assumption, which would be the most likely for the next two flips?

A. two heads
B. two tails
C. one head and one tail

» G d 1 1 A store manager did a study to determine the amount of money the first 50 customers spent in her store.
rade The data are approximately normally distributed with a mean of $34.10 and a standard deviation of $11.25.

The formula for normalizing data is:

X_
z=""H

a

Z is the normal score

X is a discrete data value
Y is the mean

o is the standard deviation

Assumptions

Part A:
In the first box, enter the probability that a customer spent over $45.

Part B:
In the second box, enter the probability that a customer spent less than $12.

Part C:
In the third box, enter the probability that a customer spent between $12 and $45.
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These Grade 7 and high school items ask students to make a prediction based on assumptions stated in the problem. Take a moment to identify the assumptions in these items.


Target D: Interpret results in context

* Interpret results in the context of a situation.

* Tasks should ask students to link their response back to the
problem’s context, e.g., a jJudgment by the student of how to
express an answer to a division problem or a rationalization
for the domain of a function being limited to positive integers.

* Works with Target A: Apply mathematics to solve problems
arising (n everyday life, society, and the workplace.
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The fourth target is:
Interpret results in the context of a situation.
 
Students assessed on this target are given a real-world problem and they must interpret a solution to the problem in terms of the context. Because the problem is real-world, this target is often assessed with Target A. 


This graph shows the average number of words in a child’s vocabulary from birth to 36 months.
®» Grade 8

Number of Words
in Vocabulary
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Which statement is the most reasonable explanation for the shape of the graph?

Children begin to show significant growth in vocabulary after 12 months.

Children begin speaking around 26 months and stop learning new words at 36 months.
Children are constantly adding new words to their vocabulary from the moment they are born.
Children do not begin talking for several months, but then begin to pick up words very quickly.

SRl

Lisa was throwing a dart at a target. She threw 50 times with her left hand and 50 times with her right hand.

Context

» G ra d e 1 1 The histograms show the distance Lisa missed the target by each time.
Left Hand Right Hand
12 12
T g 191
S 6 S 61
g 4 g 41
z £ g 2
0 24 6 81012 0 24 6 81012
Distance from Distance from
Target (cm) Target (cm)

Which statement is an appropriate inference based on the median of each data set?

A. Lisa has better aim with her left hand because the median for her left hand is greater than the median for her right hand.
B. Lisa has better aim with her right hand because the madian for her left hand is less than the median for her right hand.
C. Lisa has better aim with her left hand hecause the median for her left hand is less than the median for her right hand.
D

Lisa has better aim with her right hand because the median for her left hand is greater than the median for her right hand.
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These Grade 8 and high school items require that the student have the context of the problem in mind as they work toward an answer. As you read these problems, consider how students will need to refer to the context of the problem in order to find the answer.


Target E: Analyze a model or develop one

 Analyze the adequacy of and make improvements to an existing
model or develop a mathematical model of a real phenomenon.

« Works with Target B: Construct, autonomously, chains of
reasoning to justify mathematical models used, interpretations
made, and solutions proposed for a complex problem.

» Student creates or justifies a model
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The fifth target is:
Analyze the adequacy of and make improvements to an existing model or develop a mathematical model of a real phenomenon.
 
Target E is often assessed in conjunction with Target B. In determining the adequacy of a model or in developing one, the student also either creates or justifies a model, states why the interpretation of the model works in a given situation, or justifies a solution based on a chain of reasoning that supports the solution.


» Grade 3 Joe is building a play area for his dog. The play area is made up of grass and dirt.

» The grass area is rectangular. It has a width of 2 meters and a length of 3 meters.
+ The dirt area is rectangular. It has a width of 2 meters and a length of 5 meters.

Complete the equation that can be used to find the total play area including grass and dirt. Drag numbers from the palette to
complete the equation.

(_x_ )+ x_ )= square meters
The table shows the relationship between the average number of hours students study for a mathematics

O - G rade 8 test and their average grade.
E Hours Studying Average Grade

0 62

1 78

2 85

5 74

Which type of function is most likely to model these data?

linear function with positive slope
linear function with negative slope
non-linear function that decreases then increases
non-linear function that increases then decreases

oow >
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These Grade 3 and Grade 8 items are examples where students are asked to provide a model for a given situation. The Grade 3 example is also assessing Target B, chains of reasoning, which is used to develop the equation. Take a moment to determine the models in these items and the reasoning students would use to create the models.


Target F. ldentify and map relationships

e [dentify important quantities in a practical situation and map
their relationships (e.qg., using diagrams, two-way tables, graphs,
flowcharts, or formulas).

 Often assessed with Target A: Apply mathematics to solve
problems arising in everyday life, society, and the workplace and
Target C: State logical assumptions being used.
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The sixth target is:
Identify important quantities in a practical situation and map their relationships (e.g., using diagrams, two-way tables, graphs, flowcharts, or formulas).
 
To understand almost any Claim 4 problem, students must identify the quantities that are needed to work towards a solution. Therefore, this target is often assessed in conjunction with Target A and Target C. It is important to realize that these targets represent the skills that are important to modeling and data analysis. Because of the messiness of Claim 4, students have to use more than one skill to find a solution pathway.


Target G: Using external resources

* Identify, analyze, and synthesize relevant external resources to
pose or solve problems.

* This target is measured in performance tasks only
» Students will have access to external resources
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The seventh target is:
Identify, analyze, and synthesize relevant external resources to pose or solve problems.
 
This target is measured in performance tasks only. To assess this target, students will need access to external resources. These external resources are often hyperlinks to “mock” internet pages so that students do not have free reign to use the internet while in a testing situation. However, this target can be addressed in the classroom setting where access to such resources may be more readily available.


More information on Claim 4 examples

* More example items for each target are available online in
the Claim 4 item specifications.

* Begin by selecting a grade to explore, then select mathematics.
Finally select the claim to explore.
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More example Claim 4 items for each target are available in the Smarter Balanced Content Explorer. This is an interactive search for specific samples and information by claims, targets, and standards. Begin by selecting a grade to explore, then select mathematics. Finally select the claim to explore. When selecting claims 2, 3, or 4, it is more advantageous to select target prior to seeing the results as the Content Explorer does not link specific grade level math standards to claims 2 through 4. This is due the to focus of claims 2 through 4 being on the mathematical practices and all grade level standards are eligible to be assessed in claims 2 through 4. 

https://contentexplorer.smarterbalanced.org/explore

How Claim 4 informs assessment

 Connection between “school” and “real world”

* Students have to apply their mathematics at a deeper level
than in Claim 1.

 Requires flexible item development
 Claims 2 and 4 are combined for reporting purposes.

* Together Claim 2 and 4 account for one-fourth of the
summative test.
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Claim 4 items allow opportunities for students to make the connection from “school” mathematics to real-world applications of the mathematics. Students, therefore, have to apply their mathematics at a much deeper level than what is expected of them in Claim 1. Because of the high cognitive demand of Claim 4 items, the problem will sometimes use knowledge and skills learned at lower grades.
 
As in Claims 2 and 3, item development in Claim 4 is flexible to elicit a wide range of problem solving and modeling. Item writers must combine the skills described in the Claim 4 targets with content described in the standards. This is why there are no set task models in the Claim 4 documents, only descriptions and example items.
 
Because of their strong connection, Claims 2 and 4 are combined for reporting purposes of the summative assessment. Approximately one-sixth of the computer-adaptive portion of the Smarter Balanced test assesses Claims 2 and 4 combined. Claim 4 is also assessed on the performance task. When combined with Claim 2, these two claims make up approximately two-thirds of a performance task. Altogether, approximately one-fourth of the summative test assesses skills from Claims 2 and 4 combined.


More information on Claim 4 assessment

* More information about Claim 4 on the summative assessment,
both the computer-adaptive and the performance task portions,
Is available online in the Test Blueprints.
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More information about Claim 4 on the summative assessment, both the computer-adaptive and the performance task portions, is available in the Test Blueprints, online at this website.

https://contentexplorer.smarterbalanced.org/test-development#blueprints

How Claim 4 informs instruction

» Students need to deal with problems that are not neatly packaged.
 Textbook problems do not often mirror authentic tasks in mathematics.

* Modeling often involves working with incomplete or “messy” sets of
numbers or where estimations must be made.

 Performance tasks are a model for the types of tasks students should
see In the classroom.

» Students ability to model and analyze data develops alongside their
mathematical understanding.
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Real-world situations and problems rarely come neatly packaged. Instruction around modeling and data analysis should help students develop skills and tools to solve these types of problems. Students have, for years, been given problems that had one unique response. To a great extent, students have not even needed to analyze the response. That approach, as seen in many textbooks, sets up a false premise in students’ minds about how mathematics is applied beyond the classroom.
 
Real-world situations that call for mathematical models often contain sets of data that do not have nice whole number statistical values associated with them. For instance, an unknown shape may have rugged edges and an approximation is needed to determine its area. How are these situations dealt with? Is there a way to overlay a mathematical model that will help to approximate a solution? Often estimation must be used to determine a model that might help to solve a problem. Students may need to search resources beyond the textbook for missing pieces of information. Assumptions need to be made when using a particular solution pathway.
 
The performance task that students complete as part of the summative assessment sets the stage for the type of tasks they should see on a regular basis in the classroom. While performance tasks have Claim 2, 3, and 4 items, it is the combination of these claims that best models a rich problem for students to solve. Given the restrictions inherent in any assessment, the classroom offers the best opportunity to dig deeply into mathematics in an authentic way. 
 
Because mathematical knowledge in the standards is based on a progression of knowledge and skills, more complex problem-solving tasks may ask students to draw from the knowledge and skills acquired at lower grade levels. The Claim 4 targets show that, just as a student’s understanding of the mathematics grows over the years, their ability to apply that understanding to more and more complex situation should also grow.


Further help

» We encourage you to view the videos for Claims 1 through 3 to
get a more complete picture of the skills and practices students
should develop.
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We hope this brief introduction to Claim 4 gives you greater insight into assessing students’ abilities to model situations and analyze data, as described in the Washington State K—12 Learning Standards and mathematical practices.
 
We encourage you to view the videos for Claims 1 through 3 to get a more complete picture of the skills and practices students should develop. Thank you.
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