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Claim 1: Concepts and Procedures 
Students can explain and apply mathematical concepts and carry out mathematical 
procedures with precision and fluency. 
Content Domain: Number and Quantity 
Target C [m]: Reason quantitatively and use units to solve problems. (DOK 1, 2) 
 
Use units as a way to understand problems and to guide the solution of multi-step 
problems; choose and interpret units consistently in formulas; choose and interpret the 
scale and the origin in graphs and data displays. 

Standards: 
 

N-Q.A, N-Q.A.1 

N-Q.A Reason quantitatively and use units to solve 
problems. 
 
N-Q.A.1 Use units as a way to understand problems and to guide 
the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the 
origin in graphs and data displays. 

Related Below Grade 
Standards for Purposes 
of Planning for Vertical 

Scaling: 
 

8.EE.A, 8.EE.A.3, 
8.EE.A.4 

Related Grade 8 standards 
 
8.EE.A Work with radicals and integer exponents. 
 
8.EE.A.3 Use numbers expressed in the form of a single digit 
times an integer power of 10 to estimate very large or very small 
quantities, and to express how many times as much one is than 
the other. For example, estimate the population of the United 
States as 3 × 108 and the population of the world as 7 × 109, and 
determine that the world population is more than 20 times larger. 
 
8.EE.A.4 Perform operations with numbers expressed in scientific 
notation, including problems where both decimal and scientific 
notation are used. Use scientific notation and choose units of 
appropriate size for measurements of very large or very small 
quantities (e.g., use millimeters per year for seafloor spreading). 
Interpret scientific notation that has been generated by 
technology. 

DOK Levels: 1, 2 
Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor 
(Range ALD) 

Target C: 
Reason quantitatively 
and use units to solve 

problems. 

Level 1 students should be able to choose the units in a formula, 
correctly scale a graph with unit increments, and identify a 
quantity from a graph with a scale in unit increments of a 
specified measurement. 
Level 2 students should be able to reason quantitatively to choose 
and interpret the units in a formula given in a familiar context, 
including making measurement conversions between simple units 
and identifying a quantity from a graph with the scale in 
increments of various sizes. They should be able to use units to 
guide the solution of a familiar multi-step problem with 
scaffolding. 
Level 3 students should be able to reason quantitatively to choose 
and interpret the units in a formula given in an unfamiliar context, 
including making measurement conversions between compound 
units, and to define appropriate quantities or measurements in 
familiar contexts with some scaffolding to construct a model. They 



HS Mathematics Item Specification C1 TC                    
 

2  Version 4.0 

should be able to identify appropriate levels of measurement 
precision in context and to choose and interpret the scale and 
origin of a graph or data display. They should be able to use units 
to guide the solution of an unfamiliar multi-step problem without 
scaffolding. 
Level 4 students should be able to define appropriate quantities or 
measurements in unfamiliar contexts with little to no scaffolding 
to construct a model. 

Evidence Required: 1. The student chooses units consistently in formulas. 
 
2. The student chooses the scales for graphs and data displays. 
 
3. The student chooses appropriate quantities for answering a 
question in a real-world context. 

Allowable Response 
Types: 

Multiple Choice, single correct response; Multiple Choice, multiple 
correct response; Drag and Drop; Matching Table 

Allowable Stimulus 
Materials: 

unit conversions, blank coordinate planes, graphs in the 
coordinate plane, bar graphs, histograms, table of values 

Allowable Disciplinary 
Vocabulary: 

square units, cubic units, unit conversion, axis scale 

Allowable Tools: calculator 
Target-Specific 

Attributes: 
 

Non-Targeted 
Constructs: 

unit conversions, unit rates, reading and interpreting axes graphs 

Accessibility Guidance: Item writers should consider the following Language and Visual 
Element/Design guidelines1 when developing items.  
  
Language Key Considerations: 

•        Use simple, clear, and easy-to-understand language 
needed to assess the construct or aid in the understanding 
of the context 

•        Avoid sentences with multiple clauses 
•        Use vocabulary that is at or below grade level 
•        Avoid ambiguous or obscure words, idioms, jargon, 

unusual names and references 
  
Visual Elements/Design Key Considerations: 

•        Include visual elements only if the graphic is needed to 
assess the construct or it aids in the understanding of the 
context 

•        Use the simplest graphic possible with the greatest degree 
of contrast, and include clear, concise labels where 
necessary  

•        Avoid crowding of details and graphics 
  

Items are selected for a student’s test according to the blueprint, 

                                                            
1 For more information, refer to the General Accessibility Guidelines at: 
http://www.smarterbalanced.org/wordpress/wp-
content/uploads/2012/05/TaskItemSpecifications/Guidelines/AccessibilityandAccommodations/GeneralAccessibilityGuidelines.pdf 

http://www.smarterbalanced.org/wordpress/wp-content/uploads/2012/05/TaskItemSpecifications/Guidelines/AccessibilityandAccommodations/GeneralAccessibilityGuidelines.pdf
http://www.smarterbalanced.org/wordpress/wp-content/uploads/2012/05/TaskItemSpecifications/Guidelines/AccessibilityandAccommodations/GeneralAccessibilityGuidelines.pdf
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which selects items based on Claims and targets, not task models.  
As such, careful consideration is given to making sure fully 
accessible items are available to cover the content of every Claim 
and target, even if some item formats are not fully accessible 
using current technology.2 

      Additional Evidence:  
    Development Notes: Tasks for this target will require students to choose and interpret 

units in formulas and the scale in a graph. 
 
In Claims 2-4, this reasoning will be extended to include defining 
appropriate quantities when modeling and choosing appropriate 
levels of accuracy for units in the context of a real-world or 
mathematical problem (e.g., explaining the effects of rounding 𝜋𝜋 
to the nearest whole number in an area calculation). 
 
Interpreting scales and origins will be assessed in Claims 2 and 4. 

 
  

                                                            
2 For more information about student accessibility resources and policies, refer to 
http://www.smarterbalanced.org/wordpress/wp-content/uploads/2014/08/SmarterBalanced_Guidelines.pdf  

http://www.smarterbalanced.org/wordpress/wp-content/uploads/2014/08/SmarterBalanced_Guidelines.pdf
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Task Model 1 
 
Response Type: 
Multiple Choice, 
single correct 
response  
 
DOK Level 1 
 
N-Q.A.1 
Use units as a way 
to understand 
problems and to 
guide the solution of 
multi-step problems; 
choose and interpret 
units consistently in 
formulas; choose 
and interpret the 
scale and the origin 
in graphs and data 
displays. 
 
Evidence 
Required: 
1. The student 
chooses units 
consistently in 
formulas. 
 
Tools: Calculator 

Prompt Features: The student is prompted to choose the units of 
measurement that are appropriate for quantities represented in 
formulas. 
 
Stimulus Guidelines: Item difficulty can be adjusted via these 
example methods, but is not limited to these methods: 

o One-step problems, such as finding units for V in 𝑉𝑉 =  𝑑𝑑
𝑡𝑡
, given 

units for d and t 
o Two- or three-step problems, such as finding units for E in 

𝐸𝐸 = 𝑚𝑚𝑐𝑐2, given units for m and c  
o Three- or more step problems, where not all units are given 

for all variables 
o Problems where units are calculated for a variable in one 

equation in order to find units for a variable in another given 
equation in context where units may not be familiar 
 

TM1a 
Stimulus: The student is presented with a formula that uses 
measurements given in different units. 
 
Example Stem: Given the formula, 𝐾𝐾 = 1

2
𝑚𝑚𝑣𝑣2 where 

 
• K represents kinetic energy,  
• m represents mass and has units of kilograms (kg), and 
• v represents velocity and has units of meters per second 

(m/s). 
 
Select an appropriate measurement unit for kinetic energy. 
 

A. 𝑘𝑘𝑘𝑘 𝑚𝑚2

𝑠𝑠
 

B. 𝑘𝑘𝑘𝑘
2 𝑚𝑚2

𝑠𝑠2
 

C. 𝑘𝑘𝑘𝑘 𝑚𝑚 
𝑠𝑠2

 

D. 𝑘𝑘𝑘𝑘 𝑚𝑚2 
𝑠𝑠2

 

 
Rubric: (1 point) Student selects the correct response (e.g., D). 
 
Response Type: Multiple Choice, single correct response 
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Task Model 1 
 

Response Type: 
Drag and Drop 
 
DOK Level 1 
 
N-Q.A.1 
Use units as a way 
to understand 
problems and to 
guide the solution of 
multi-step problems; 
choose and interpret 
units consistently in 
formulas; choose 
and interpret the 
scale and the origin 
in graphs and data 
displays. 
 
Evidence 
Required: 
1. The student 
chooses units 
consistently in 
formulas. 
 
Tools: Calculator 
 
Accessibility Note: 
Drag and Drop items 
are not currently 
able to be Brailled. 
Minimize the number 
of items developed 
to this TM. 
 

Prompt Features: The student is prompted to choose the units of 
measurement that are appropriate for quantities represented in 
formulas. 
 
Stimulus Guidelines: Item difficulty can be adjusted via these 
example methods, but are not limited to these methods: 

o Two-step problems  
o Three- or more step problems 

 
TM1b 
Stimulus: The student is presented with a context in which a 
number needs to be expressed in a different unit.  
 
Example Stem: The density of water at a certain temperature is 
62.4 𝑙𝑙𝑙𝑙

𝑓𝑓𝑓𝑓3
.  

 
Drag a rate or quantity from the box to each blank to calculate the 
density of water in units of kilograms per cubic meter, 𝑘𝑘𝑘𝑘

𝑚𝑚3. 
 

   
 
Interaction: The student drags and drops the correct rate or 
quantity from the box in order to calculate the density of water in 𝑘𝑘𝑘𝑘

𝑚𝑚3. 
 
Rubric: (1 point) The student chooses the following correct three 
rates or quantities (order does not matter): 62.4 𝑙𝑙𝑙𝑙

1 𝑓𝑓𝑓𝑓3
, (3.28 𝑓𝑓𝑓𝑓

1 𝑚𝑚
)3, 1 𝑘𝑘𝑘𝑘

2.205 𝑙𝑙𝑙𝑙
 

One such ordering would be: 62.4 𝑙𝑙𝑙𝑙
1 𝑓𝑓𝑓𝑓3

 (3.28 𝑓𝑓𝑓𝑓
1 𝑚𝑚

)3 1 𝑘𝑘𝑘𝑘
2.205 𝑙𝑙𝑙𝑙

. 
 
Response Type: Drag and Drop  
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Task Model 2 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
N-Q.A.1 
Use units as a way to 
understand problems 
and to guide the 
solution of multi-step 
problems; choose and 
interpret units 
consistently in 
formulas; choose and 
interpret the scale and 
the origin in graphs and 
data displays. 
 
Evidence Required: 
2. The student chooses 
the scales for graphs 
and data displays. 
 
Tools: Calculator 
 
Version 3 Update: 
Retired TM2b. 

Prompt Features: The student is prompted to choose the graphing 
window for a graph.  
 
Stimulus Guidelines: Item difficulty can be adjusted via these 
example methods, but are not limited to these methods: 

• Using different types of functions (e.g., linear, quadratic, 
etc.) 

• Asking students to identify windows where certain key 
features would be visible 

TM2a 
Stimulus: The student is presented with a contextual situation 
where the equation for the function may or may not be given. 
 
Example Stem: A company makes 3,000 liters of juice per day. Let 
y represent the total amount of juice, in liters, made in x days. 
 
An equation representing this situation is entered into a graphing 
calculator. Determine whether a graph created with each calculator 
display window defined in the table will show all points representing 
the total amount of juice made in 0 to 7 days.  
 
Select Yes or No for each display window. 
 
The calculator display window shows: Yes No 
−100 ≤ 𝑥𝑥 ≤ 3,100 and −1 ≤ 𝑦𝑦 ≤ 8   
−1 ≤ 𝑥𝑥 ≤ 8 and −100 ≤ 𝑦𝑦 ≤ 3,100   
−1 ≤ 𝑥𝑥 ≤ 8 and −100 ≤ 𝑦𝑦 ≤ 21,100   
−100 ≤ 𝑥𝑥 ≤ 21,100 and −100 ≤ 𝑦𝑦 ≤ 3,100   

  
Rubric: (1 point) The student selects the correct response for each 
display window (e.g., NNYN). 
 
Response Type: Matching Tables 
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Task Model 2 
 
Response Type: 
Multiple Choice, 
single correct 
response  
 
DOK Level 1 
 
N-Q.A.1 
Use units as a way to 
understand problems 
and to guide the 
solution of multi-step 
problems; choose and 
interpret units 
consistently in 
formulas; choose and 
interpret the scale and 
the origin in graphs and 
data displays. 
 
Evidence Required: 
2. The student chooses 
the scales for graphs 
and data displays. 
 
Tools: Calculator 
 
Version 3 Update: 
Retired TM2b and 
added new TM2c. 

Prompt Features: The student will select appropriate scale for one 
of the coordinate axes in a context. 
 
Stimulus Guidelines: The student is presented with a contextual 
situation. 
• Item difficulty can be adjusted via these example methods, but 

are not limited to these methods: 
o graph is linear 
o graph is non-linear 

 

TM2c 
Stimulus: The student is presented with a contextual situation and 
a graph of the situation.  
 
Example Stem: The speed of sound at sea level is approximately 
340 meters per second. The graph shows the distance, d, a sound 
wave created by a loud noise at sea level has traveled after t 
seconds.  
 

 
 
Each of the following sets of numbers represents meters. Assuming 
the graph is correct, which set of numbers is most appropriate to 
label the seven tick marks along the vertical axis (distance)? 
 
A.  1, 2, 3, 4, 5, 6, 7 
B.  50, 100, 150, 200, 250, 300, 350 
C.  100, 200, 300, 400, 500, 600, 700 
D.  340, 680, 1020, 1360, 1700, 2040, 2380 
 
 
Rubric: (1 point) The student selects the correct list of numbers 
(e.g., D). 
 
Response Type: Multiple Choice, single correct response 
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Task Model 3 
 
Response Type: 
Multiple Choice, 
multiple correct 
response  
 
DOK Level 1 
 
N-Q.A.1 
Use units as a way to 
understand problems 
and to guide the 
solution of multi-step 
problems; choose and 
interpret units 
consistently in 
formulas; choose and 
interpret the scale and 
the origin in graphs and 
data displays. 
 
Evidence Required: 
3. The student chooses 
appropriate quantities 
for answering a 
question in a real-world 
context. 
 
Tools: Calculator 
 
Version 3 Update: 
Added new “Evidence 
Required” statement 3 
and TM3. 

Prompt Features: The student will choose appropriate quantities 
for answering a question in a real-world context. 
 
Stimulus Guidelines: The student is presented with a contextual 
situation. 

 

TM3 
Stimulus: The student is presented with a contextual situation.  
 
 
Example Stem: A farmer is comparing costs for different fertilizers 
to use on her 45-acre field. Different brands of fertilizer come in 
different sizes that cover different areas of land. 

 
Choose two or more quantities that, when multiplied together, 
would give a quantity that could be used as a single measure to 
decide which fertilizer would be least expensive for her to use on her 
field. 
 
A. The cost per bag of fertilizer in dollars  
B. The cost per cubic foot of fertilizer in dollars 
C. The volume of each bag of fertilizer in cubic feet 
D. The number of bags needed to fertilize one acre 
E. The number of acres a bag of fertilizer can cover 

 
 
Rubric: (1 point) The student selects the correct combination of 
options (e.g., A and D or B, C, and D). 
 
Response Type: Multiple Choice, multiple correct response 
 

 


