
Claim	  1:	  Concepts	  and	  Procedures	  	  
Students	  can	  explain	  and	  apply	  mathematical	  concepts	  and	  carry	  out	  mathematical	  
procedures	  with	  precision	  and	  fluency.	  	  
Content	  Domain:	  Operations	  and	  Algebraic	  Thinking	  	  
Target	  A:	  	  Use	  the	  four	  operations	  with	  whole	  numbers	  to	  solve	  problems.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.OA.A	  Use	  the	  four	  operations	  with	  whole	  numbers	  to	  solve	  problems.	  	  
4.OA.1	  Interpret	  a	  multiplication	  equation	  as	  a	  comparison,	  e.g.,	  interpret	  35	  =	  5	  ×	  7	  as	  a	  
statement	  that	  35	  is	  5	  times	  as	  many	  as	  7	  and	  7	  times	  as	  many	  as	  5.	  Represent	  verbal	  
statements	  of	  multiplicative	  comparisons	  as	  multiplication	  equations.	  	  
4.OA.2	  Multiply	  or	  divide	  to	  solve	  word	  problems	  involving	  multiplicative	  comparison,	  
e.g.,	  by	  using	  drawings	  and	  equations	  with	  a	  symbol	  for	  the	  unknown	  number	  to	  
represent	  the	  problem,	  distinguishing	  multiplicative	  comparison	  from	  additive	  
comparison.	  	  
4.OA.3	  Solve	  multistep	  word	  problems	  posed	  with	  whole	  numbers	  and	  having	  whole-‐
number	  answers	  using	  the	  four	  operations,	  including	  problems	  in	  which	  remainders	  
must	  be	  interpreted.	  Represent	  these	  problems	  using	  equations	  with	  a	  letter	  standing	  
for	  the	  unknown	  quantity.	  Assess	  the	  reasonableness	  of	  answers	  using	  mental	  
computation	  and	  estimation	  strategies,	  including	  rounding.	  	  
	  
Range	  Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  use	  the	  four	  operations	  (add,	  subtract,	  multiply,	  and	  
divide)	  to	  solve	  one-‐step	  problems	  involving	  equal	  groups	  and	  arrays.	  	  
Level	  2	  Students	  should	  be	  able	  to	  use	  the	  four	  operations	  to	  solve	  one-‐step	  problems	  
involving	  an	  unknown	  number.	  They	  should	  be	  able	  to	  realize	  that	  it	  is	  appropriate	  to	  
multiply	  or	  divide	  in	  order	  to	  solve	  familiar	  multiplicative	  comparison	  problems.	  	  
Level	  3	  Students	  should	  be	  able	  to	  use	  the	  four	  operations	  (add,	  subtract,	  multiply,	  and	  
divide)	  to	  solve	  one-‐step	  problems	  involving	  equal	  groups	  and	  arrays,	  including	  
problems	  where	  the	  remainder	  must	  be	  interpreted.	  They	  should	  be	  able	  to	  find	  an	  
unknown	  number	  and	  represent	  problems	  using	  equations	  with	  a	  symbol	  representing	  
the	  unknown	  quantity.	  	  
Level	  4	  Students	  should	  be	  able	  to	  assess	  the	  reasonableness	  of	  answers	  using	  mental	  
computation	  and	  estimation	  strategies,	  including	  rounding.	  	  
	  
Evidence	  Required:	  
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Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor 
(Range ALD) 

Target A: Use the four 
operations with whole 

numbers to solve 
problems. 

Level 1 Students should be able to use the four operations (add, 
subtract, multiply, and divide) to solve one-step problems 
involving equal groups and arrays. 
Level 2 Students should be able to use the four operations to 
solve one-step problems involving an unknown number. They 
should be able to realize that it is appropriate to multiply or 
divide in order to solve familiar multiplicative comparison 
problems. 
Level 3 Students should be able to use the four operations (add, 
subtract, multiply, and divide) to solve one-step problems 
involving equal groups and arrays, including problems where the 
remainder must be interpreted. They should be able to find an 
unknown number and represent problems using equations with a 
symbol representing the unknown quantity. 
Level 4 Students should be able to assess the reasonableness of 
answers using mental computation and estimation strategies, 
including rounding. 

Evidence Required: 1. The student solves contextual problems involving 
multiplicative comparisons, e.g., by using drawings and 
equations with a symbol for the unknown number to 
represent the problem. 

2. The student solves straightforward, contextual problems 
using the four operations. 

Allowable Response  
Types: 

Multiple Choice, single correct response; Equation/Numeric 

Allowable Stimulus 
Materials: 

Multiplication equations, verbal statements of multiplicative 
comparison, contextual problems involving multiplicative 
comparison, one-step contextual word problems, measurements 
limited to: kilometers (km), meters (m), centimeters (cm), 
kilograms (kg), grams (g), pounds (lb), ounces (oz), liters (L), 
milliliters (mL), hours (hr),  minutes (min), seconds (s), money 
(whole number $ or ¢ only), yards (yd), feet (ft), inches (in), 
gallons (gal), quarts (qt), pints (pt), cups 

Construct-Relevant 
Vocabulary: 

Remainder, sum, difference, quotient, product, equation, times 
as much, times as many, equation 

Allowable Tools: None 
Target-Specific 

Attributes: 
Numbers used in this target must be whole numbers. In 
describing a multiplicative comparison, the language “times as 
much” or “times as many” is preferable to “times more than.” 

Non-Targeted 
Constructs: 

 

Accessibility Concerns: Students with dyscalculia may have difficulty with the 
calculations. Students with visual perceptual disabilities may 
struggle with answer choices that contain complex number 
sentences. Students who are visually impaired or blind may need 
enlarged or brailled text. Students with reading disabilities may 
struggle with the reading load of word problems. All vocabulary 
should be at or below grade level to minimize this issue. 
Students with reading disabilities may need to read the text out 



	  
Response	  Type:	  Equation/Numeric	  	  	  

	  

	  

	  

	  
Response	  Type:	  Equation/Numeric ��� 

Target	  B:	  Gain	  familiarity	  with	  factors	  and	  multiples.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.OA.B	  Gain	  familiarity	  with	  factors	  and	  multiples.	  	  
4.OA.4	  Find	  all	  factor	  pairs	  for	  a	  whole	  number	  in	  the	  range	  1–100.	  Recognize	  that	  a	  
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Task Model 1a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.OA.2 
Multiply or divide to solve 
word problems involving 
multiplicative 
comparison, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem, distinguishing 
multiplicative comparison 
from additive 
comparison. 
 
Evidence Required: 
1. The student solves 
contextual problems 
involving multiplicative 
comparisons, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem. 
 
Tools: None 

Prompt Features: The student is prompted to solve a 
contextual problem involving multiplicative comparison. 
 
Stimulus Guidelines:  

• Numbers should fit in the parameters of up to 4-digit by 
1-digit, or 2-digit by 2-digit multiplication problems, and 
up to 4-digit divided by 1-digit division problems. 

• All quantities should be whole numbers. 
• Problems may involve measurements, limited to non-

conversion items, using 
o kilometers (km), meters (m), centimeters (cm); 
o kilograms (kg), grams (g); 
o pounds (lb), ounces (oz); 
o liters (L), milliliters (mL); 
o hours (hr), minutes (min), seconds (s); 
o money (whole number $ or ¢ only); 
o yards (yd), feet (ft), inches (in); or 
o gallons (gal), quarts (qt), pints (pt), or cups. 

• Item difficulty can be adjusted via these example 
methods:  

o Using multiplication facts in the context 
o Using non-math facts in the context 

 
TM1a 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison with an unknown product. 
 
Example Stem: A cat has 4 times as many toys as a puppy. 
The puppy has 12 toys. How many toys does the cat have?  
 
Enter your answer in the response box. 
 
Rubric: (1 point) The student solves for an unknown and enters 
the correct number (e.g., 48). 
 
Response Type: Equation/Numeric 
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Task Model 1b-c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.OA.2 
Multiply or divide to solve 
word problems involving 
multiplicative 
comparison, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem, distinguishing 
multiplicative comparison 
from additive 
comparison. 
 
Evidence Required: 
1. The student solves 
contextual problems 
involving multiplicative 
comparisons, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem. 
 
Tools: None 
 

Prompt Features: The student is prompted to solve a 
contextual problem involving multiplicative comparison. 
 
Stimulus Guidelines: Same as for TM1a. 
 
 
TM1b 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison with an unknown factor. The 
unknown is a quantity of objects or measurement quantity. 
 
Example Stem: A cat has 2 times as many toys as a puppy. 
The cat has 10 toys. How many toys does the puppy have?  
 
Enter your answer in the response box. 
 
 
TM1c 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison that solves for an unknown 
factor. The unknown is the multiplier that describes how many 
times more one quantity is than the other. 
 
Example Stem: A puppy has 4 toys. A cat has 36 toys. 
How many times more toys does the cat have than the puppy?  
 
Enter your answer in the response box. 
 
 
Rubric: (1 point) The student solves for an unknown and enters 
the correct number (e.g., 5; 9). 
 
Response Type: Equation/Numeric 
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Task Model 1b-c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.OA.2 
Multiply or divide to solve 
word problems involving 
multiplicative 
comparison, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem, distinguishing 
multiplicative comparison 
from additive 
comparison. 
 
Evidence Required: 
1. The student solves 
contextual problems 
involving multiplicative 
comparisons, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem. 
 
Tools: None 
 

Prompt Features: The student is prompted to solve a 
contextual problem involving multiplicative comparison. 
 
Stimulus Guidelines: Same as for TM1a. 
 
 
TM1b 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison with an unknown factor. The 
unknown is a quantity of objects or measurement quantity. 
 
Example Stem: A cat has 2 times as many toys as a puppy. 
The cat has 10 toys. How many toys does the puppy have?  
 
Enter your answer in the response box. 
 
 
TM1c 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison that solves for an unknown 
factor. The unknown is the multiplier that describes how many 
times more one quantity is than the other. 
 
Example Stem: A puppy has 4 toys. A cat has 36 toys. 
How many times more toys does the cat have than the puppy?  
 
Enter your answer in the response box. 
 
 
Rubric: (1 point) The student solves for an unknown and enters 
the correct number (e.g., 5; 9). 
 
Response Type: Equation/Numeric 
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Task Model 1b-c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.OA.2 
Multiply or divide to solve 
word problems involving 
multiplicative 
comparison, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem, distinguishing 
multiplicative comparison 
from additive 
comparison. 
 
Evidence Required: 
1. The student solves 
contextual problems 
involving multiplicative 
comparisons, e.g., by 
using drawings and 
equations with a symbol 
for the unknown number 
to represent the 
problem. 
 
Tools: None 
 

Prompt Features: The student is prompted to solve a 
contextual problem involving multiplicative comparison. 
 
Stimulus Guidelines: Same as for TM1a. 
 
 
TM1b 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison with an unknown factor. The 
unknown is a quantity of objects or measurement quantity. 
 
Example Stem: A cat has 2 times as many toys as a puppy. 
The cat has 10 toys. How many toys does the puppy have?  
 
Enter your answer in the response box. 
 
 
TM1c 
Stimulus: The student is presented with a contextual problem 
involving multiplicative comparison that solves for an unknown 
factor. The unknown is the multiplier that describes how many 
times more one quantity is than the other. 
 
Example Stem: A puppy has 4 toys. A cat has 36 toys. 
How many times more toys does the cat have than the puppy?  
 
Enter your answer in the response box. 
 
 
Rubric: (1 point) The student solves for an unknown and enters 
the correct number (e.g., 5; 9). 
 
Response Type: Equation/Numeric 
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Task Model 2 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.OA.A 
Use the four operations 
with whole numbers to 
solve problems. 
 
Evidence Required: 
2. The student solves 
straightforward, 
contextual problems 
using the four 
operations. 
 
Tools: None 
 

Prompt Features: The student is prompted solve 
straightforward word problems using the four operations. 
 
Stimulus Guidelines:  

• Numbers should fit in the parameters of up to 4-digit by 
1-digit, or 2-digit by 2-digit, multiplication problems.  

• All quantities should be whole numbers.  
• Problems may involve measurements, limited to non-

conversion items, using 
o kilometers (km), meters (m), centimeters (cm); 
o kilograms (kg), grams (g); 
o pounds (lb), ounces (oz); 
o liters (L), milliliters (mL); 
o hours (hr), minutes (min), seconds (s); 
o money (whole number $ or ¢ only); 
o yards (yd), feet (ft), inches (in); or 
o gallons (gal), quarts (qt), pints (pt), or cups. 

• Item difficulty can be adjusted via these example 
methods: 

o Using numbers less than 100 
o Using numbers greater than 100, but less than 

1,000 
o Using numbers greater than 1,000, but less than 

1,000,000 (for addition and subtraction only) 
 
 
TM2 
Stimulus: The student is presented with a contextual problem 
using any of the four operations. 
 
Example Stem 1: Tanya ran 400 meters on Tuesday. She ran 
800 meters on Wednesday. What is the total number of meters 
Tanya ran these two days?  
 
Example Stem 2: A container holds 750 milliliters of water. 
Jess drank 90 milliliters of the water. How many milliliters of 
water remain in the container?  
 
Rubric: (1 point) The student correctly solves the word problem 
(e.g., 1200; 660). 
 
Response Type: Equation/Numeric 

 
 



whole	  number	  is	  a	  multiple	  of	  each	  of	  its	  factors.	  Determine	  whether	  a	  given	  whole	  
number	  in	  the	  range	  1–100	  is	  a	  multiple	  of	  a	  given	  one-‐digit	  number.	  Determine	  
whether	  a	  given	  whole	  number	  in	  the	  range	  1–100	  is	  prime	  or	  composite.	  	  
Range	  Achievement	  Level	  Descriptor	  
Level	  1	  Students	  should	  be	  able	  to	  recognize	  that	  a	  whole	  number	  is	  a	  multiple	  of	  each	  
of	  its	  factors.	  	  
Level	  2	  Students	  should	  be	  able	  to	  find	  factor	  pairs	  for	  whole	  numbers	  in	  the	  range	  of	  1–
100	  that	  are	  multiples	  of	  2	  or	  5	  and	  determine	  whether	  a	  given	  whole	  number	  in	  the	  
range	  of	  1–100	  is	  a	  multiple	  of	  a	  given	  one-‐digit	  number.	  	  
Level	  3	  Students	  should	  be	  able	  to	  find	  all	  factor	  pairs	  for	  whole	  numbers	  in	  the	  range	  of	  
1–100	  and	  determine	  whether	  a	  given	  whole	  number	  in	  the	  range	  of	  1–100	  is	  prime	  or	  
composite.	  	  
Level	  4	  No	  Descriptor	  	  
Evidence	  Required	  

	  

	  

	  
. Rubric:	  (1	  point)	  The	  student	  identifies	  the	  correct	  list	  (e.g.,	  A;	  A).	  	  	  
. Response	  Type:	  Multiple	  Choice,	  single	  correct	  response	  	  	  
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3.NBT.3 Multiply one-digit whole numbers by multiples of 10 in 
the range 10–90 (e.g., 9 × 80, 5 × 60) using strategies based on 
place value and properties of operations. 
 
Related Grade 5 Standards 
 
5.NBT.D Perform operations with multi-digit whole 
numbers and with decimals to hundredths. 
 
5.NBT.6 Find whole-number quotients of whole numbers with up 
to four-digit dividends and two-digit divisors, using strategies 
based on place value, the properties of operations, and/or the 
relationship between multiplication and division. Illustrate and 
explain the calculation by using equations, rectangular arrays, 
and/or area models. 
 
5.NF.E Use equivalent fractions as a strategy to add and 
subtract fractions. 
 
5.NF.1 Add and subtract fractions with unlike denominators 
(including mixed numbers) by replacing given fractions with 
equivalent fractions in such a way as to produce an equivalent 
sum or difference of fractions with like denominators. For 
example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + 
c/d = (ad + bc)/bd.)Represent these problems using equations 
with a letter standing for the unknown quantity. Assess the 
reasonableness of answers using mental computation and 
estimation strategies, including rounding. 

DOK Levels: 1, 2 
Achievement Level Descriptors: 

RANGE Achievement 
Level Descriptor 

(Range ALD) 
Target A: Use the four 
operations with whole 

numbers to solve 
problems. 

Level 1 Students should be able to recognize that a whole 
number is a multiple of each of its factors. 
Level 2 Students should be able to find factor pairs for whole 
numbers in the range of 1–100 that are multiples of 2 or 5 and 
determine whether a given whole number in the range of 1–100 
is a multiple of a given one-digit number. 
Level 3 Students should be able to find all factor pairs for whole 
numbers in the range of 1–100 and determine whether a given 
whole number in the range of 1–100 is prime or composite. 
Level 4 No Descriptor 

Evidence Required: 1. The student determines one or more factors or factor 
pairs for a given whole number (from 1 to 100).  

2. The student recognizes that a whole number (from 1 to 
100) is a multiple of each of its factors. 

3. The student determines if a whole number (from 1 to 
100) is a multiple of a given one-digit number.  

4. The student determines if a whole number (from 1 to 
100) is prime or composite. 
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Task Model 1a-b 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 

Prompt Features: The student is prompted to identify factors 
of a whole number. 
  
Stimulus Guidelines:  

• All of the number’s factors (or factor pairs) should be 
included in the key; distractors will include the same 
number of entries and will include numbers that are not 
factors (or factor pairs). 

• Numbers used are whole numbers within the range of 1–
100.  

• Item difficulty can be adjusted via these example 
methods: 

o Changing the range of numbers used 
o Using prime numbers 
o Using numbers outside the 10 × 10 table 

  
 
TM1a 
Stimulus: The student is presented with a whole number and 
lists of whole number factors. 
 
Example Stem: Which list has all of the factors of 36? 
 

A. 1, 2, 3, 4, 6, 9, 12, 18, 36  
B. 1, 2, 3, 6, 8, 9, 12, 16, 36  
C. 1, 2, 4, 6, 8, 9, 16, 18, 36  
D. 1, 2, 3, 5, 6, 9, 12, 18, 36  

 
 
TM1b 
Stimulus: The student is presented with a whole number and 
lists of pairs of whole number factors. 
  
Example Stem: Which list has all of the factor pairs of 36? 
 

A.  1 × 36, 2 × 18, 3 × 12, 4 × 9, 6 × 6 
B.  1 × 36, 2 × 16, 3 × 12, 4 × 9, 6 × 8  
C.  1 × 36, 2 × 18, 3 × 6, 4 × 8, 6 × 12 
D.  1 × 36, 2 × 12, 3 × 9, 4 × 8, 6 × 6 

 
Rubric: (1 point) The student identifies the correct list (e.g., A; 
A).  
 
Response Type: Multiple Choice, single correct response  
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Task Model 1a-b 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 

Prompt Features: The student is prompted to identify factors 
of a whole number. 
  
Stimulus Guidelines:  

• All of the number’s factors (or factor pairs) should be 
included in the key; distractors will include the same 
number of entries and will include numbers that are not 
factors (or factor pairs). 

• Numbers used are whole numbers within the range of 1–
100.  

• Item difficulty can be adjusted via these example 
methods: 

o Changing the range of numbers used 
o Using prime numbers 
o Using numbers outside the 10 × 10 table 

  
 
TM1a 
Stimulus: The student is presented with a whole number and 
lists of whole number factors. 
 
Example Stem: Which list has all of the factors of 36? 
 

A. 1, 2, 3, 4, 6, 9, 12, 18, 36  
B. 1, 2, 3, 6, 8, 9, 12, 16, 36  
C. 1, 2, 4, 6, 8, 9, 16, 18, 36  
D. 1, 2, 3, 5, 6, 9, 12, 18, 36  

 
 
TM1b 
Stimulus: The student is presented with a whole number and 
lists of pairs of whole number factors. 
  
Example Stem: Which list has all of the factor pairs of 36? 
 

A.  1 × 36, 2 × 18, 3 × 12, 4 × 9, 6 × 6 
B.  1 × 36, 2 × 16, 3 × 12, 4 × 9, 6 × 8  
C.  1 × 36, 2 × 18, 3 × 6, 4 × 8, 6 × 12 
D.  1 × 36, 2 × 12, 3 × 9, 4 × 8, 6 × 6 

 
Rubric: (1 point) The student identifies the correct list (e.g., A; 
A).  
 
Response Type: Multiple Choice, single correct response  

  



	  
Rubric:	  (1	  point)	  The	  student	  identifies	  all	  of	  the	  correct	  factor	  pairs	  (e.g.,	  1	  ×	  12,	  2	  ×	  6,	  3	  
×	  4).	  	  	  
Response	  Type:	  Drag	  and	  Drop	  	  	  
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Task Model 1c 
 
Response Type:  
Drag and Drop 
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 
 

Prompt Features: The student is prompted to identify factor 
pairs of a whole number. 
 
Stimulus Guidelines:  

• Numbers used in the presets are whole numbers within 
the range of 2–20.  

• The whole number presented in the stem is not 4, 9 or 
16. 

 
TM1c 
Stimulus: The student is presented with a whole number in the 
range of 2–20 (excluding 4, 9, and 16) and a set of 
multiplication equations with boxes for all possible factor pairs, 
each having the given whole number as the product.  

 
Example Stem: Drag numbers into the boxes to make factor 
pairs of 12. 
 

  
 
Rubric: (1 point) The student identifies all of the correct factor 
pairs (e.g., 1 × 12, 2 × 6, 3 × 4). 
 
Response Type: Drag and Drop   
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Task Model 1d-e 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify a 
common factor of two numbers. 
 
Stimulus Guidelines:  

• Numbers used are whole numbers within the range of 1–
100.    

 
   
TM1d 
Stimulus: The student is presented with two whole numbers 
within the range of 1–100.  
 
Example Stem: Which number is a factor of both 16 and 20? 
 

A. 3 
B. 4 
C. 5 
D. 8 

 
Rubric: (1 point) The student identifies a common factor (e.g., 
4). 
 
Response Type: Multiple Choice, single correct response 
  
 
 
 
 
 
 
 

  



	  

	  
Response	  Type:	  Fill-‐in	  Table	  	  	  
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Task Model 1d-e 
 
Response Type: 
Multiple Choice, single 
correct response 
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
 
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 

Prompt Features: The student is prompted to identify common 
factors of two numbers.  
 
Stimulus Guidelines:  

• Numbers used are whole numbers within the range of 1–
100.  

• Answer choices should be in the form of lists of three to 
four whole numbers.  

• Item difficulty can be adjusted via these example 
methods: 

o Changing the range of numbers used 
o Using numbers outside the 10 × 10 table 

 
TM1e 
Stimulus: The student is presented with two whole numbers. 
 
Example Stem: Which numbers are factors of both 18 and 45? 

A. 1, 2, 8 
B. 1, 3, 9  
C. 1, 4, 8 
D. 1, 5, 9 

 
Rubric: (1 point) The student identifies common factors of two 
whole numbers (e.g., 1, 3, 9). 
 
Response Type: Multiple Choice, single correct response  
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Task Model 1f 
 
Response Type: 
Fill-in Table 
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
1. The student 
determines one or more 
factors or factor pairs for 
a given whole number 
(from 1 to 100).  
 
Tools: None 

Prompt Features: The student is prompted to identify factor 
pairs of a whole number. 
 
Stimulus Guidelines:  

• A maximum of four equations/factor pairs should be 
required.  

• Item difficulty can be adjusted via these example 
methods: 

o Number of factor pairs required 
o Familiarity with the number 
o Changing the range of numbers used 
o Using numbers outside the 10 × 10 table 

 
TM1f 
Stimulus: The student is presented with a whole number in the 
range of 1–100 and multiplication equations equaling that whole 
number with unknown factors in a fill-in table. 
 
Example Stem: Enter numbers into the boxes to make four 
different factor pairs of 54. 
 

 ×  = 54 
 ×  = 54 
 ×  = 54 
 ×  = 54 

 
Rubric: (1 point) The student identifies four different factor 
pairs of the number (e.g., 1 and 54, 2 and 27, 3 and 18, 6 and 
9).  
 
Note: Numbers may be in either order (e.g., 1 and 54 or 54 
and 1) 
 
Response Type: Fill-in Table  

 
 
 
 
 
 
 
 
 
 
 
  



	  
Response	  Type:	  Hot	  Spot	  	  	  
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Task Model 2 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
2. The student 
recognizes that a whole 
number (from 1 to 100) 
is a multiple of each of 
its factors. 
  
Tools: None 
 
  

Prompt Features: The student is prompted to match factors 
and multiples. 
 
Stimulus Guidelines:  

• All numbers are whole numbers within the range of 1–
100.  

• Item must include at least one number for each column 
(e.g., cannot have a column that should be left blank).  

• Item difficulty can be adjusted via these example 
methods: 

o Using factors of 1, 2, or 5 
o Using factors of 3 or 4 
o Using factors of 6, 7, 8, or 9 
o Using prime numbers 
o Using numbers outside the 10 × 10 table 

 
TM2 
Stimulus: The student is presented with a one-digit whole 
number and six additional whole numbers. 
 
Example Stem: Decide whether each number is a multiple of 6, 
a factor of 6, or neither. Each number may be matched to more 
than one description. Click in the table to respond. 
 

 
 
Rubric: (3 points) The student correctly fills in all three columns 
(e.g., Multiple column: 6, 12; Factor column: 1, 2, 3, 6; Neither 
column: 8), with no incorrect fill-ins. 
(2 points) Partial credit is possible for correctly filling in two of 
the three columns (e.g., Multiple column and Neither column 
filled in correctly, but Factor column not filled in correctly), with 
no incorrect fill-ins on the two columns (e.g., Multiple and 
Neither). 
(1 point) Partial credit is possible for correctly filling in one of 
the three columns (e.g., Multiple column filled in correctly but 
Factor and Neither column not filled in correctly), with no 
incorrect fill-ins on the one column (e.g., Multiple). 
 
Response Type: Hot Spot 
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Task Model 3 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
3. The student 
determines if a whole 
number (from 1 to 100) 
is a multiple of a given 
one-digit number.  
  
Tools: None 
 
 

Prompt Features: The student is prompted to identify 
multiples of a one-digit whole number. 
 
Stimulus Guidelines: 

• All numbers are whole numbers within the range of 1–
100. 

• Answer choices should be a list of whole numbers that 
are multiples of the given number.  

• Item difficulty can be adjusted via these example 
methods: 

o Varying the factors (factors of 1, 2, or 5), (factors 
of 3 or 4), and (factors of 6, 7, 8, or 9) 

o Using correct answers that are less than or equal 
to ten times the given factor 

o Using correct answers that are greater than ten 
times the given factor 

 
TM3a 
Stimulus: The student is presented with a one-digit whole 
number. 
 
Example Stem: Select the list of numbers that are all multiples 
of 8. 

A. 8, 18, 24, 44 
B. 8, 26, 44, 62 
C. 16, 32, 48, 64 
D. 40, 48, 54, 76 

 
Rubric: (1 point) The student correctly identifies the multiples 
of a one-digit number (e.g., C). 
 
Response Type: Multiple Choice, single correct response  
 

 
 
 
 
 
 
 
 
 
 
 
  



	  

	  
	  	  
Target	  C	  :	  Generate	  and	  analyze	  patterns.	  (DOK	  2,	  3)	  	  
Standards:	  	  4.OA.C	  Generate	  and	  analyze	  patterns.	  	  
4.OA.5	  Generate	  a	  number	  or	  shape	  pattern	  that	  follows	  a	  given	  rule.	  Identify	  apparent	  
features	  of	  the	  pattern	  that	  were	  not	  explicit	  in	  the	  rule	  itself.	  For	  example,	  given	  the	  
rule	  “Add	  3”	  and	  the	  starting	  number	  1,	  generate	  terms	  in	  the	  resulting	  sequence	  and	  
observe	  that	  the	  terms	  appear	  to	  alternate	  between	  odd	  and	  even	  numbers.	  Explain	  
informally	  why	  the	  numbers	  will	  continue	  to	  alternate	  in	  this	  way.	  	  
Range	  Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  extend	  a	  number	  or	  shape	  pattern	  that	  follows	  a	  
given	  rule.	  	  
Level	  2	  Students	  should	  be	  able	  to	  generate	  a	  number	  or	  shape	  pattern	  that	  follows	  a	  
given	  rule.	  	  
Level	  3	  Students	  should	  be	  able	  to	  analyze	  a	  pattern	  for	  apparent	  features	  that	  are	  not	  
explicit	  in	  the	  rule	  itself.	  	  
Level	  4	  No	  Descriptor.	  	  
Evidence	  Required	  
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Task Model 3 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
3. The student 
determines if a whole 
number (from 1 to 100) 
is a multiple of a given 
one-digit number.  
  
Tools: None 
 

Prompt Features: The student is prompted to identify common 
multiples of two one-digit whole numbers. 
 
Stimulus Guidelines:  

• All numbers are whole numbers within the range of 1–
100. 

• Item difficulty can be adjusted via these example 
methods: 

o Varying the factors (factors of 1, 2, or 5), (factors 
of 3 or 4), and (factors of 6, 7, 8, or 9) 

o Using correct answers that are less than or equal 
to ten times the given factor 

o Using correct answers that are greater than ten 
times the given factor 

 
TM3b 
Stimulus: The student is presented with two one-digit whole 
numbers. 
 
Example Stem: Which number is a multiple of both 2 and 5? 

A. 7   
B. 14  
C. 40  
D. 52  

 
Rubric: (1 point) The student correctly identifies the multiple of 
two one-digit numbers (e.g., C). 
 
Response Type: Multiple Choice, single correct response  
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Task Model 4 
 
Response Type: 
Matching Tables  
 
DOK Level 2 
 
4.OA.4  
Find all factor pairs for a 
whole number in the 
range 1–100.  Recognize 
that a whole number is a 
multiple of each of its 
factors.  Determine 
whether a given whole 
number in the range 1–
100 is a multiple of a 
given one-digit number.  
Determine whether a 
given whole number in 
the range 1–100 is prime 
or composite. 
  
Evidence Required: 
4. The student 
determines if a whole 
number (from 1 to 100) 
is prime or composite. 
   
Tools: None 

Prompt Features: The student is prompted to identify numbers 
as prime or composite.  
 
Stimulus Guidelines:  

• All numbers are whole numbers within the range of 1–
100. 

• Item difficulty can be adjusted via these example 
methods: 

o Prime numbers less than vs. greater than 50 
o Composite numbers with factors that are less than 

10 vs. greater than 10 
 
TM4 
Stimulus: The student is presented with three whole numbers. 
 
Example Stem: Decide whether each number is prime or 
composite. Click in the table to respond. 
 
 Prime Composite 

17   
52   
87   

 
 
Rubric: (1 point) The student identifies all numbers as prime or 
composite (e.g., P, C, C). 
 
Response Type: Matching Tables  

 



	  

	  
Rubric:	  (1	  point)	  The	  student	  enters	  the	  correct	  numbers	  (e.g.,	  12,	  17,	  22,	  27).	  	  
Response	  Type:	  Fill-‐in	  Table	  	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Evidence Required: 1. The student generates number patterns. 

2. The student generates shape patterns. 

3. The student analyzes a number pattern or shape pattern, 
showing understanding of the pattern rule and features other 
than the pattern rule. 

Allowable Response 
Types: 

Drag and Drop; Hot Spot; Fill-in Table; Matching Tables; 
Equation/Numeric; Multiple Choice, single correct response 

Allowable Stimulus 
Materials: 

whole number patterns using all four operations, fraction 
patterns using addition and subtraction with like denominators 
(limited to denominators of 2, 3, 4, 5, 6, 8, 10, 12 and 100), 
shape patterns with two-dimensional figures or pictures of 
objects 
 
Limitations on numbers in number patterns: 

• Multiplication should never exceed 4-digit by 1-digit or 2-
digit by 2-digit. 

• Multiplication should never involve decimals, but may 
involve multiplying a whole number by a fraction. 

• Division should never exceed 4-digit by 1-digit. 
• Division should never involve fractions or decimals. 

 
Construct-Relevant 

Vocabulary: 
pattern  

Allowable Tools: None 
Target-Specific 

Attributes: 
None 

Non-Targeted 
Constructs: 

None 

Accessibility Concerns: Visual graphics may be difficult or not accessible for students 
who are blind or visually impaired. Reviewing tactile graphs may 
be time-consuming but not prohibitive. The simplest graphics 
should be used to minimize this issue. Students with dyscalculia 
may have difficulty with the calculations. Students with visual 
perceptual disabilities may struggle with answer choices that 
contain complex number sentences. Students who are visually 
impaired or blind may need enlarged or brailled text. Students 
with reading disabilities may struggle with the reading load of 
word problems. All vocabulary should be at or below grade level 
to minimize this issue. Students with reading disabilities may 
need to read the text out loud, or have access to trackers or 
maskers to follow along. Students with visual processing 
impairments may benefit from using a tracker or masker when 
reading. Drag and Drop response types may not be accessible for 
students who are visually impaired. Consider replacing these 
response types with multiple choice items for Braille versions. 
The accommodations listed here are suggestions and could be 
altered depending on what accommodations will be allowable. 

Development Notes: None 
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Task Model 1 
 
Response Type: 
Fill-in Table 
 
DOK Level 2 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
1. The student 
generates number 
patterns. 
 
Tools: None 

Prompt Features: The student is prompted to generate up to 
five terms of a number pattern. 
 
Stimulus Guidelines:  

• Pattern rules fit the form of “[basic operation] [number]” 
(e.g., “add 2,” “multiply by 3”). 

• Item difficulty can be adjusted via these example 
methods:  

o Addition or subtraction patterns involving whole 
numbers  

o Addition or subtraction patterns involving fractions 
o Multiplication or division patterns involving whole 

numbers 
o Multiplication patterns involving fractions 

(multiplying a fraction by a whole number) 
 
 
TM1 
Stimulus: The student is presented with a number pattern rule 
and starting number. 
 
Example Stem: A pattern is generated using this rule: Start 
with the number 7 as the first term and add 5. 
 
Enter numbers into the boxes to complete the table. 
 

Term Number 
First 7 
Second  
Third  
Fourth  
Fifth  

 
 
Rubric: (1 point) The student enters the correct numbers (e.g., 
12, 17, 22, 27). 
 
Response Type: Fill-in Table 
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Task Model 2a 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
2. The student 
generates shape 
patterns. 
 
Tools: None 

Prompt Features: The student is prompted to identify up to six 
terms of a shape pattern. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o A simple repetitive shape pattern involving no 
more than four shapes  

o Shapes that grow, diminish, or rotate 
o A combination shape/number pattern involving a 

shape rule (as described above) and a number rule 
(as described in TM1) 

 
 
TM2a 
Stimulus: The student is presented with a shape pattern rule. 
 
Example Stem: A shape pattern is generated by repeating the 
pattern of “Star, Circle, Circle.”  
Click in the table to show the first six terms of the pattern, 
starting with Star. 
 

 Star Circle 
First term   
Second term   
Third term   
Fourth term   
Fifth term   
Sixth term   

 
Rubric: (1 point) The student correctly identifies the first six 
terms of the pattern (e.g., Star, Circle, Circle, Star, Circle, 
Circle). 
 
Response Type: Matching Tables 

  



	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 2b 
 
Response Type: 
Multiple choice, single 
correct response 
 
DOK Level 2 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
2. The student 
generates shape 
patterns. 
 
Tools: None 

Prompt Features: The student is prompted to identify a specific 
term of a shape pattern. 
 
Stimulus Guidelines: Same as for TM2a. 
 
 
TM2b 
Stimulus: The student is presented with a shape pattern rule. 
 
Example Stem: A shape pattern is generated by repeating the 
pattern of “Star, Circle, Square, Triangle” as shown.  
 

        

First 
term 

Second 
term 

Third 
term 

Fourth 
term 

Fifth 
term 

Sixth 
term 

Seventh 
term 

Eighth 
term 

 
This pattern continues for 100 terms. Select the shape that 
represents the 98th term. 
 

A.           

B.          

C.          

D.   
 
Rubric: (1 point) The student correctly identifies the indicated 
term (e.g., B). 
 
Response Type: Multiple Choice, single correct response 
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Task Model 3a-b 
 
Response Type: 
Matching Tables 
 
DOK Level 3 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
3. The student analyzes 
a number pattern or 
shape pattern, showing 
understanding of the 
pattern rule and 
features other than the 
pattern rule. 
 
Tools: None 
 

Prompt Features: The student is prompted to identify features 
of a number pattern. 
 
Stimulus Guidelines:  

• Pattern rules should fit the form of “[basic operation] 
[number]” (e.g., “add 2,” “multiply by 3”). 

• Item difficulty can be adjusted via this example method: 
o Whether the answer choice statements refer to 

terms in general or to specific terms 
• Items should be equally distributed across these types:  

o Addition or subtraction patterns involving whole 
numbers 

o Addition or subtraction patterns involving fractions 
o Multiplication or division patterns involving whole 

numbers 
o Multiplication patterns involving fractions 

(multiplying a fraction by a whole number) 
 
 
TM3a 
Stimulus: The student is presented with a number pattern rule 
and starting number. 
 
Example Stem: A pattern is generated using this rule: Start 
with the number 5 as the first term and add 2.  
Select True or False for each statement about the pattern. 
 

 True False 
The terms alternate between even 
and odd numbers.   

Each term is greater than the term 
before it.   

All possible multiples of 5 are 
terms in the pattern.    

 
Rubric: (1 point) The student correctly identifies all three 
statements as True or False (e.g., F, T, F). 
 
Response Type: Matching Tables 

 
 
  



	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 3a-b 
 
Response Type: 
Matching Tables 
 
DOK Level 3 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
3. The student analyzes 
a number pattern or 
shape pattern, showing 
understanding of the 
pattern rule and 
features other than the 
pattern rule. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify features 
of a shape pattern. 
 
Stimulus Guidelines:  

• Statements describe features of the pattern, not the rule 
of the pattern.  

• True statements will name a strategy that can be used to 
find the nth term that is not a direct application of the rule 
itself.  

• Item difficulty can be adjusted via this example method: 
o Whether the answer choice statements refer to 

terms in general or to specific terms 
• Items should be equally distributed across these types: 

o Simple repetitive shape pattern involving no more 
than three shapes 

o Shapes that grow, diminish, or rotate 
o A combination shape/number pattern involving a 

shape rule (as described above) and a number rule 
(as described in TM3a) 

 
 
TM3b 
Stimulus: The student is presented with a shape pattern rule. 
 
Example Stem: The first three terms of a shape pattern are 
shown. Each term is generated by following the same rule. 
 

 

 

 
First term 
(4 dots) 

Second term 
(8 dots) 

Third term 
(12 dots) 

 
Decide whether each method can be used to find the number of 
dots in the 100th term. Select Yes or No for each method. 
 

 Yes No 

Multiply the term number by 4.    

Add 4 to the number of dots in the 
99th term.   

Multiply the number of dots in the 
4th term by 25.   

 
Rubric: (1 point) The student correctly selects yes or no for each 
method (e.g., Y, Y, N). 
 
Response Type: Matching Tables 
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Task Model 3c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 3 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
3. The student analyzes 
a number pattern or 
shape pattern, showing 
understanding of the 
pattern rule and 
features other than the 
pattern rule. 
 
Tools: None 

Prompt Features: The student is prompted to analyze features 
of a number pattern. 
 
Stimulus Guidelines:  

• All items are limited to addition or multiplication of whole 
numbers only. 

• Item difficulty can be adjusted via this example method: 
o Whether the student is prompted to consider the 

pattern’s terms in general or specific terms in the 
pattern 

• Number pattern rules fit the form of “[basic operation] 
[number]” (e.g., “add 2,” “multiply by 3”). 

 
 

TM3c 
Stimulus: The student is presented with a rule and starting 
number. 
 
Example Stem: A pattern is generated using this rule: Start 
with 42 and add 5. Enter one number in each response box that 
makes this sentence correct: The ones digit for every term in the 
pattern is either ___ or ___. 
 
Rubric: (1 point) The student correctly names the values 
between which the identified place’s digits alternate (e.g., 2, 7). 
 
Response Type: Equation/Numeric (2 response boxes) 
 
 
 

 
  



	  
Rubric:	  	  Part	  A:	  (1	  point)	  The	  student	  correctly	  names	  the	  next	  six	  terms	  of	  the	  pattern	  
(e.g.,	  12,	  17,	  22,	  27,	  32,	  37).	  	  
Response	  Type:	  Drag	  and	  Drop	  Part	  B:	  (1	  point)	  	  The	  student	  correctly	  identifies	  other	  
terms	  from	  the	  pattern	  (e.g.,	  377,	  1022,	  9992).	  Response	  Type:	  Hot	  Spot	  	  
	  
Content	  Domain:	  Numbers	  and	  Operations	  in	  Base	  Ten	  	  
Target	  D:	  Generalize	  place	  value	  understanding	  for	  multi-‐digit	  whole	  numbers.	  (DOK	  1,	  
2)	  	  
Standards:	  	  4.NBT.A	  Generalize	  place	  value	  understanding	  for	  multi-‐	  digit	  whole	  
numbers.	  	  
4.NBT.1	  Recognize	  that	  in	  a	  multi-‐digit	  whole	  number,	  a	  digit	  in	  one	  place	  represents	  
ten	  times	  what	  it	  represents	  in	  the	  place	  to	  its	  right.	  For	  example,	  recognize	  that	  700	  ÷	  
70	  =	  10	  by	  applying	  concepts	  of	  place	  value	  and	  division.	  	  
4.NBT.2	  Read	  and	  write	  multi-‐digit	  whole	  numbers	  using	  base-‐	  ten	  numerals,	  number	  
names,	  and	  expanded	  form.	  Compare	  two	  multi-‐digit	  numbers	  based	  on	  meanings	  of	  
the	  digits	  in	  each	  place,	  using	  >,	  =,	  and	  <	  symbols	  to	  record	  the	  results	  of	  comparisons.	  	  
4.NBT.3	  Use	  place	  value	  understanding	  to	  round	  multi-‐digit	  whole	  numbers	  to	  any	  
place.	  	  
Range	  Achievement	  Level	  Descriptor	  
Level	  1	  Students	  should	  be	  able	  to	  read	  and	  write	  multi-‐digit	  whole	  numbers	  less	  than	  
or	  equal	  to	  1000	  using	  base-‐ten	  numerals,	  number	  names,	  and	  expanded	  form;	  
compare	  multi-‐	  digit	  numbers	  up	  to	  1000	  using	  <,	  >,	  and	  =;	  and	  round	  multi-‐	  digit	  whole	  
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Task Model 3d 
 
Response Types: 
Drag and Drop; Hot 
Spot 
 
DOK Level 3 
 
4.OA.5 
Generate a number or 
shape pattern that 
follows a given rule. 
Identify apparent 
features of the pattern 
that were not explicit in 
the rule itself. For 
example, given the rule 
“Add 3” and the starting 
number 1, generate 
terms in the resulting 
sequence and observe 
that the terms appear to 
alternate between odd 
and even numbers. 
Explain informally why 
the numbers will 
continue to alternate in 
this way. 
 
Evidence Required:  
3. The student analyzes 
a number pattern or 
shape pattern, showing 
understanding of the 
pattern rule and 
features other than the 
pattern rule. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to analyze features 
of a number pattern. 
 
Stimulus Guidelines:  

• All items are limited to addition or multiplication of whole 
numbers only. 

• Item difficulty can be adjusted via this example method: 
o Whether the student is prompted to consider the 

pattern’s terms in general or specific terms in the 
pattern 

• Number pattern rules fit the form of “[basic operation] 
[number]” (e.g., “add 2,” “multiply by 3”). 

 
 

TM3d 
Stimulus: The student is presented with a rule and starting 
number. 
 
Example Stem: A pattern is generated using this rule: Start 
with the number 7 as the first term and add 5. 
 
Part A: Drag numbers into the boxes to show the next six terms 
of this pattern. 
 

7       
First 
term 

Second 
term 

Third 
term 

Fourth 
term 

Fifth 
term 

Sixth 
term 

Seventh 
term 

 
 
Part B: Based on what you observe about the first seven terms, 
which numbers below are also in the pattern? Select all of the 
numbers that are in the pattern. 
 

377       955       1022       9992 
 
 
Interaction: In Part A, the student drags digits 0-9 to boxes to 
create the next six terms in the number pattern. In Part B, the 
student clicks on the numbers that are in the pattern. 
 
Rubric: 
Part A: (1 point) The student correctly names the next six terms 
of the pattern (e.g., 12, 17, 22, 27, 32, 37). 
 
Response Type: Drag and Drop  
 
Part B: (1 point) The student correctly identifies other terms 
from the pattern (e.g., 377, 1022, 9992). 
 
Response Type: Hot Spot 

 



numbers	  up	  to	  1000	  to	  any	  place.	  	  
Level	  2	  Students	  should	  look	  for	  and	  use	  repeated	  reasoning	  to	  generalize	  place	  value	  
understanding	  to	  be	  able	  to	  read	  and	  write	  multi-‐digit	  whole	  numbers	  less	  than	  or	  equal	  
to	  100,000	  using	  base-‐ten	  numerals,	  number	  names,	  and	  expanded	  form;	  compare	  
multi-‐digit	  numbers	  up	  to	  100,000	  using	  <,	  >,	  and	  =;	  and	  round	  multi-‐digit	  whole	  
numbers	  up	  to	  100,000	  to	  any	  place.	  	  
Level	  3	  Students	  should	  look	  for	  and	  use	  repeated	  reasoning	  to	  generalize	  place	  value	  
understanding	  to	  be	  able	  to	  read	  and	  write	  multi-‐digit	  whole	  numbers	  less	  than	  or	  equal	  
to	  1,000,000	  using	  base-‐ten	  numerals,	  number	  names,	  and	  expanded	  form;	  compare	  
multi-‐digit	  numbers	  up	  to	  1,000,000	  using	  <,	  >,	  and	  =;	  round	  multi-‐digit	  whole	  numbers	  
up	  to	  1,000,000	  to	  any	  place;	  and	  recognize	  that	  in	  a	  multi-‐digit	  whole	  number,	  a	  digit	  in	  
one	  place	  represents	  ten	  times	  what	  it	  represents	  in	  the	  place	  to	  its	  right.	  	  
Level	  4	  No	  Descriptor	  	  
Evidence	  Required	  

	  

	  

Grade 4 Mathematics Item Specification C1 TD                   
 

2           Version 2.0 
 

Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor 
(Range ALD) 

Target D: Generalize 
place value 

understanding for multi-
digit whole numbers. 

Level 1 Students should be able to read and write multi-digit 
whole numbers less than or equal to 1000 using base-ten 
numerals, number names, and expanded form; compare multi-
digit numbers up to 1000 using <, >, and =; and round multi-
digit whole numbers up to 1000 to any place. 
Level 2 Students should look for and use repeated reasoning to 
generalize place value understanding to be able to read and write 
multi-digit whole numbers less than or equal to 100,000 using 
base-ten numerals, number names, and expanded form; 
compare multi-digit numbers up to 100,000 using <, >, and =; 
and round multi-digit whole numbers up to 100,000 to any place. 
Level 3 Students should look for and use repeated reasoning to 
generalize place value understanding to be able to read and write 
multi-digit whole numbers less than or equal to 1,000,000 using 
base-ten numerals, number names, and expanded form; 
compare multi-digit numbers up to 1,000,000 using <, >, and =; 
round multi-digit whole numbers up to 1,000,000 to any place; 
and recognize that in a multi-digit whole number, a digit in one 
place represents ten times what it represents in the place to its 
right. 
Level 4 No Descriptor 

Evidence Required: 1. The student compares two multi-digit whole numbers in 
the same form using >, <, and = symbols.  
 

2. The student rounds multi-digit whole numbers to any 
place.  
 

3. The student identifies multi-digit whole numbers that, 
when rounded to a given place value, will be closest to a 
given number. 
 

4. The student compares two multi-digit whole numbers in 
different forms. 
  

5. The student explains the difference between the values of 
a numeral in the tens and the ones place, the hundreds 
place and the tens place, or the thousands place and the 
hundreds place in mathematical situations.  

Allowable Response  
Types: 

Multiple Choice, single correct response; Matching Tables;  
Equation/Numeric 

Allowable Stimulus 
Materials: 

• Multi-digit whole numbers less than or equal to 1,000,000 
in any of these forms: 

o Numeric form (e.g., 427) 
o Expanded form (e.g., 400 + 20 + 7) 
o “Expanded word” form (e.g., 4 hundreds + 2 tens 

+ 7 ones) 
• Comparisons using <, >, or = 
• Numbers that include a 0 in one or more place values 
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Task Model 1a-b 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.2  
Read and write multi-
digit whole numbers 
using base-ten numerals, 
number names, and 
expanded form. Compare 
two multi-digit numbers 
based on meanings of 
the digits in each place, 
using >, =, and < 
symbols to record the 
results of comparisons. 
  
Evidence Required: 
1. The student compares 
two multi-digit whole 
numbers in the same 
form using >, <, and = 
symbols.  
  
Tools: None 
 
   

Prompt Features: The student is prompted to compare place 
values in two numbers. 
  
Stimulus Guidelines: 

• In any comparison, numbers have the same number of 
place values. 

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Items should be equally distributed across these item 
types: 

o Numbers given in numeric form 
o Numbers given in expanded form 

  
TM1a 
Stimulus: The student is presented with two multi-digit whole 
numbers that are the same except for two place values being 
reversed: either the digits in the ones and tens places are 
reversed, or the digits in the tens and hundreds places are 
reversed. 
 
Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that correctly compares these numbers. 
 
46,285 � 46,258 
 
 
TM1b 
Stimulus: The student is presented with two multi-digit whole 
numbers that  

• require distinguishing between small and large numbers 
in different place values (e.g., 398 and 425); or 

• have only one place value that differs (e.g., 385 and 
395). 
  

Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that correctly compares these numbers. 
 
46,284 � 74,295 
 
 
Rubric:  (1 point) The student enters the correct symbol which 
makes the inequality true (e.g., >; <). 
 
Response Type: Equation/Numeric 

  



	  
Rubric:	  (1	  point)	  The	  student	  enters	  the	  correct	  symbol	  which	  	  makes	  the	  inequality	  true	  
(e.g.,	  >;	  <).	  Response	  Type:	  Equation/Numeric	  	  	  
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Task Model 1a-b 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.2  
Read and write multi-
digit whole numbers 
using base-ten numerals, 
number names, and 
expanded form. Compare 
two multi-digit numbers 
based on meanings of 
the digits in each place, 
using >, =, and < 
symbols to record the 
results of comparisons. 
  
Evidence Required: 
1. The student compares 
two multi-digit whole 
numbers in the same 
form using >, <, and = 
symbols.  
  
Tools: None 
 
   

Prompt Features: The student is prompted to compare place 
values in two numbers. 
  
Stimulus Guidelines: 

• In any comparison, numbers have the same number of 
place values. 

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Items should be equally distributed across these item 
types: 

o Numbers given in numeric form 
o Numbers given in expanded form 

  
TM1a 
Stimulus: The student is presented with two multi-digit whole 
numbers that are the same except for two place values being 
reversed: either the digits in the ones and tens places are 
reversed, or the digits in the tens and hundreds places are 
reversed. 
 
Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that correctly compares these numbers. 
 
46,285 � 46,258 
 
 
TM1b 
Stimulus: The student is presented with two multi-digit whole 
numbers that  

• require distinguishing between small and large numbers 
in different place values (e.g., 398 and 425); or 

• have only one place value that differs (e.g., 385 and 
395). 
  

Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that correctly compares these numbers. 
 
46,284 � 74,295 
 
 
Rubric:  (1 point) The student enters the correct symbol which 
makes the inequality true (e.g., >; <). 
 
Response Type: Equation/Numeric 
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Task Model 1c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NBT.2  
Read and write multi-
digit whole numbers 
using base-ten numerals, 
number names, and 
expanded form. Compare 
two multi-digit numbers 
based on meanings of 
the digits in each place, 
using >, =, and < 
symbols to record the 
results of comparisons. 
  
Evidence Required: 
1. The student compares 
two multi-digit whole 
numbers in the same 
form using >, <, and = 
symbols.  
  
Tools: None 
 
    

Prompt Features: The student is prompted to compare two 
numbers. 
 
Stimulus Guidelines:  

• In any comparison, numbers have the same number of 
place values. 

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Digits in place values to the left of the unknown digit 
should be the same. Digits to the right of the unknown 
digit may be different. 

• Numbers should be chosen so that there are no more 
than three correct digits possible. 

• Item difficulty can be adjusted via these example 
methods:  

o The location of the unknown digit within the 
number 

o Which number has the unknown digit 
 
TM1c 
Stimulus: The student is presented with two multi-digit whole 
numbers in numeric form. One number has a box to represent 
an unknown digit. 
 
Example Stem: What digit can you put in the box to make the 
comparison true? 
524,9□7 < 524,932  
 
Rubric: (1 point) The student enters a digit to create a correct 
comparison (e.g., 2, 1, or 0). 
 
Response Type: Equation/Numeric 
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Task Model 2 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NBT.3  
Use place value 
understanding to round 
multi-digit whole 
numbers to any place. 
   
Evidence Required: 
2. The student rounds 
multi-digit whole 
numbers to any place. 
  
Tools: None 
 
  

Prompt Features: The student is prompted to round a whole 
number. 
 
Stimulus Guidelines:  

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Item difficulty can be adjusted via these example 
methods:  

o Whether the focus is on rounding to the greatest 
place value, the second greatest place value, or 
any other place value in the number 

o The value of digits beyond the next place value to 
the right (e.g., when rounding 56,489 to the 
nearest thousand, a student must consider only 
the 4, which will round it down, despite all of the 
other digits being 5 or greater) 

 
 
TM2 
Stimulus: The student is presented with a multi-digit whole 
number in numeric form and the name of a place value to which 
the number should be rounded. 
 
Example Stem 1: Round 54,108 to the nearest thousand. Enter 
your answer in the response box. 
 
Example Stem 2: Round 656,789 to the nearest ten thousand. 
Enter your answer in the response box. 
 
 
Rubric: (1 point) The student enters the number correctly 
rounded to the nearest designated place value (e.g., 54,000; 
660,000). 
 
Response Type: Equation/Numeric  
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Task Model 3a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NBT.3  
Use place value 
understanding to round 
multi-digit whole 
numbers to any place. 
 
Evidence Required: 
3. The student identifies 
multi-digit whole 
numbers that, when 
rounded to a given place, 
will be closest to a given 
number. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify the 
smallest or largest number that rounds to a given number. 
 
Stimulus Guidelines:  

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Item difficulty can be adjusted via this example method: 
o Whether the focus is on rounding to the greatest 

place value, the second greatest place value, or 
any other place value in the number 

 
 
TM3a 
Stimulus: The student is presented with a multi-digit whole 
number in numeric form and the name of a place value. 
 
Example Stem: When rounding to the nearest thousand, what 
is the least whole number that rounds to 16,000? Enter your 
answer in the response box. 
 
Rubric: (1 point) The student enters the correct number (e.g., 
15,500). 
 
Response Type: Equation/Numeric  
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Task Model 3b 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.NBT.3  
Use place value 
understanding to round 
multi-digit whole 
numbers to any place. 
 
Evidence Required: 
3. The student identifies 
multi-digit whole 
numbers that, when 
rounded to a given place, 
will be closest to a given 
number. 
 
Tools: None 
 
   

Prompt Features: The student is prompted to identify the 
numbers that round to a given number. 
 
Stimulus Guidelines: Same as for TM3a. 
 
 
TM3b 
Stimulus: The student is presented with a multi-digit whole 
number in numeric form. 
 
Example Stem: When rounding to the nearest thousand, which 
numbers round to 16,000?  
 
Select Yes if the number rounds to 16,000. Select No if the 
number does not round to 16,000. 

 
 Yes No 

15,179   
16,523   
15,545   

 
Rubric: (1 point) The student correctly identifies whether three 
numbers round to a given number (e.g., N, N, Y). 
 
Response Type: Matching Tables 
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Task Model 4a 
 
Response Type: 
Matching Tables  
 
DOK Level 2 
 
4.NBT.2  
Read and write multi-
digit whole numbers 
using base-ten numerals, 
number names, and 
expanded form. Compare 
two multi-digit numbers 
based on meanings of 
the digits in each place, 
using >, =, and < 
symbols to record the 
results of comparisons. 
  
Evidence Required: 
4. The student compares 
two multi-digit whole 
numbers in different 
forms. 
  
Tools: None 
 

TM4a 
Stimulus: The student is presented with three comparisons of 
two multi-digit whole numbers in different forms. 
 
Example Stem: Select True or False for each comparison. 
 

 True False 
5 hundreds + 4 tens > 50 + 400   
524 < 50 + 200 + 4   
50 tens + 20 ones = 520   

 
Rubric: (1 point) The student correctly identifies three 
comparisons as true or false (e.g., T, F, T). 
 
Response Type: Matching Tables 
 

  
 
  



	  

	  
	  
Content	  Domain:	  Numbers	  and	  Operations	  in	  Base	  Ten	  	  
Target	  E:	  Use	  place	  value	  understanding	  and	  properties	  of	  operations	  to	  perform	  multi-‐
digit	  arithmetic.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.NBT.B	  Use	  place	  value	  understanding	  and	  properties	  of	  operations	  to	  
perform	  multi-‐digit	  arithmetic.	  	  
4.NBT.4	  Fluently	  add	  and	  subtract	  multi-‐digit	  whole	  numbers	  using	  the	  standard	  
algorithm.	  	  
4.NBT.5	  Multiply	  a	  whole	  number	  of	  up	  to	  four	  digits	  by	  a	  one-‐	  digit	  whole	  number,	  and	  
multiply	  two	  two-‐digit	  numbers,	  using	  strategies	  based	  on	  place	  value	  and	  the	  
properties	  of	  operations.	  Illustrate	  and	  explain	  the	  calculation	  by	  using	  equations,	  
rectangular	  arrays,	  and/or	  area	  models.	  	  
4.NBT.6	  Find	  whole-‐number	  quotients	  and	  remainders	  with	  up	  to	  four-‐digit	  dividends	  
and	  one-‐digit	  divisors,	  using	  strategies	  based	  on	  place	  value,	  the	  properties	  of	  
operations,	  and/or	  the	  relationship	  between	  multiplication	  and	  division.	  Illustrate	  and	  
explain	  the	  calculation	  by	  using	  equations,	  rectangular	  arrays,	  and/or	  area	  models.	  	  
Range	  Achievement	  Level	  Descriptor	  
Level	  1	  Students	  should	  be	  able	  to	  add	  and	  subtract	  one-‐	  and	  two-‐digit	  whole	  numbers	  
using	  strategies	  based	  on	  place	  value;	  multiply	  two	  one-‐digit	  whole	  numbers	  based	  on	  
place	  value	  and	  properties	  of	  operations;	  and	  find	  whole-‐number	  quotients	  with	  no	  
remainders	  with	  up	  to	  two-‐digit	  dividends	  and	  one-‐digit	  divisors	  using	  strategies	  based	  
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Task Model 4b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NBT.2  
Read and write multi-
digit whole numbers 
using base-ten numerals, 
number names, and 
expanded form. Compare 
two multi-digit numbers 
based on meanings of 
the digits in each place, 
using >, =, and < 
symbols to record the 
results of comparisons. 
  
Evidence Required: 
4. The student compares 
two multi-digit whole 
numbers in different 
forms. 
  
Tools: None 
 
 

Prompt Features: The student is prompted to compare two 
numbers in different forms. 
 
Stimulus Guidelines: Same as for TM4a. 
 
 
TM4b 
Stimulus: The student is presented with two multi-digit whole 
numbers in different forms. 
 
Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that makes this comparison true.   
 
4000 + 100 + 70 � 1 hundred + 4 thousands + 7 ones 
 
Rubric: (1 point) The student enters the correct symbol to 
compare two numbers (e.g., >). 
 
Response Type: Equation/Numeric 
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Task Model 5 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.NBT.1  
Recognize that in a 
multi-digit whole 
number, a digit in one 
place represents ten 
times what it represents 
in the place to its right. 
For example, recognize 
that 700 ÷ 70 = 10 by 
applying concepts of 
place value and division. 
  
Evidence Required: 
5. The student explains 
the difference between 
the values of a numeral 
in the tens and the ones 
place, the hundreds place 
and the tens place, or 
the thousands place and 
the hundreds place in 
mathematical situations. 
  
Tools: None 
 
 

Prompt Features: The student is prompted to explain the 
difference between the values of the same digit in different 
place values. 
 
Stimulus Guidelines:  

• Follow any stated guidelines on allowable number 
ranges. 

• In each item, the numbers presented differ by a factor of 
10 (e.g., 8 and 80, or 1725 and 17,250). 

• Items should be equally distributed across these number 
bands: small numbers (up to 1,000), medium numbers 
(from 1,000 up to 100,000), and large numbers (from 
100,000 up to 1,000,000). 

• Answer choices should be in the form of sentences that 
use multiplication to explain how the values of the 
numbers differ.  

• Item difficulty can be adjusted via this example method: 
o Whether the student is prompted to consider the 

same digit in the tens and ones places, the 
hundreds and tens places, or the thousands and 
hundreds places (e.g., the 7 in 720 vs. the 7 in 
72) 

 
TM5 
Stimulus: The student is presented with two multi-digit whole 
numbers. 
 
Example Stem: Select the statement that explains how the 
values of the numbers 420 and 4200 are different. 
 

A. 4200 is 1000 times as large as 420. 
B. 4200 is 100 times as large as 420. 
C. 4200 is 10 times as large as 420. 
D. 4200 is 1 time as large as 420. 

 
Rubric: (1 point) The student selects the correct statement 
(e.g., C). 
 
Response Type: Multiple Choice, single correct response 
 

 
 
 
 



on	  place	  value,	  the	  properties	  of	  operations,	  and/or	  the	  relationship	  between	  
multiplication	  and	  division.	  	  
Level	  2	  Students	  should	  be	  able	  to	  use	  place	  value	  understanding	  to	  add	  and	  subtract	  
two-‐	  and	  three-‐digit	  whole	  numbers	  using	  a	  standard	  algorithm;	  multiply	  whole	  
numbers	  up	  to	  and	  including	  four	  digits	  by	  one	  digit	  based	  on	  place	  value	  and	  properties	  
of	  operations;	  find	  whole-‐number	  quotients	  and	  remainders	  with	  up	  to	  two-‐digit	  
dividends	  and	  one-‐digit	  divisors	  using	  strategies	  based	  on	  place	  value,	  the	  properties	  of	  
operations,	  and/or	  the	  relationship	  between	  multiplication	  and	  division;	  and	  illustrate	  
multiplication	  and	  division	  by	  using	  equations,	  arrays,	  and/or	  area	  models.	  	  
Level	  3	  Students	  should	  be	  able	  to	  fluently	  add	  and	  subtract	  multi-‐digit	  whole	  numbers	  
using	  the	  standard	  algorithm;	  multiply	  whole	  numbers	  including	  two	  digits	  by	  two	  digits	  
based	  on	  place	  value	  and	  properties	  of	  operations;	  find	  whole-‐number	  quotients	  and	  
remainders	  with	  up	  to	  four-‐digit	  dividends	  and	  one-‐digit	  divisors	  using	  strategies	  based	  
on	  place	  value	  understanding,	  the	  properties	  of	  operations,	  and/or	  the	  relationship	  
between	  multiplication	  and	  division;	  and	  explain	  multiplication	  and	  division	  using	  
equations,	  arrays,	  and/or	  area	  models.	  	  
Level	  4	  No	  Descriptor	  	  
Evidence	  Required	  
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5.OA.1 Use parentheses, brackets, or braces in numerical 
expressions, and evaluate expressions with these symbols. 
 
5.OA.2 Write simple expressions that record calculations with 
numbers, and interpret numerical expressions without evaluating 
them. For example, express the calculation “add 8 and 7, then 
multiply by 2” as 2 × (8 + 7). Recognize that 3 × (18932 + 921) 
is three times as large as 18932 + 921, without having to 
calculate the indicated sum or product.  

DOK Levels: 1, 2 
Achievement Level Descriptors: 

RANGE Achievement 
Level Descriptor 

(Range ALD) 
Target A: Use the four 
operations with whole 

numbers to solve 
problems. 

Level 1 Students should be able to add and subtract one- and 
two-digit whole numbers using strategies based on place value; 
multiply two one-digit whole numbers based on place value and 
properties of operations; and find whole-number quotients with 
no remainders with up to two-digit dividends and one-digit 
divisors using strategies based on place value, the properties of 
operations, and/or the relationship between multiplication and 
division. 
Level 2 Students should be able to use place value 
understanding to add and subtract two- and three-digit whole 
numbers using a standard algorithm; multiply whole numbers up 
to and including four digits by one digit based on place value and 
properties of operations; find whole-number quotients and 
remainders with up to two-digit dividends and one-digit divisors 
using strategies based on place value, the properties of 
operations, and/or the relationship between multiplication and 
division; and illustrate multiplication and division by using 
equations, arrays, and/or area models. 
Level 3 Students should be able to fluently add and subtract 
multi-digit whole numbers using the standard algorithm; multiply 
whole numbers including two digits by two digits based on place 
value and properties of operations; find whole-number quotients 
and remainders with up to four-digit dividends and one-digit 
divisors using strategies based on place value understanding, the 
properties of operations, and/or the relationship between 
multiplication and division; and explain multiplication and division 
using equations, arrays, and/or area models. 
Level 4 No Descriptor 

Evidence Required: 1. The student adds or subtracts multi-digit whole numbers 
in non-contextual mathematics problems. 

2. The student multiplies whole numbers (up to four digits 
by one digit or two digits by two digits) using strategies 
based on place value and the properties of operations. 

3. The student finds whole numbers quotients and 
remainders (up to four-digit dividends and one-digit 
divisors) using strategies based on place value, the 
properties of operations, and/or the relationship between 
multiplication and division.  
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Task Model 1 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.4  
Fluently add and subtract 
multi-digit whole 
numbers using the 
standard algorithm. 
   
Evidence Required: 
1. The student adds or 
subtracts whole numbers 
in non-contextual 
mathematics problems. 
 
Tools: None 

 
   

Prompt Features: The student is prompted to add two or more 
multi-digit whole numbers, or to subtract two multi-digit whole 
numbers.  
  
Stimulus Guidelines:  

• Follow any stated guidelines on allowable number 
ranges. 

• At least one number in each item should be at least four 
digits. 

• Item difficulty can be adjusted via these example 
methods:  

o The number of times regrouping is required while 
solving the problem 

o The absence/presence of zeroes 
 
 
TM1a 
Stimulus: The student is presented with a non-contextual 
addition problem with two or more whole numbers. 
 
Example Stem 1: Enter the sum. 
 

4325 
+  654 

 
Example Stem 2: Enter the sum. 
 

8595 
+  4928 

 
 
TM1b  
Stimulus: The student is presented with a non-contextual 
subtraction problem. 
 
Example Stem 1: Enter the difference. 
 

7529 
-   382 

 
Example Stem 2: Enter the difference. 
 

4003 
-   1486 

 
Rubric: (1 point) The student enters the correct number (e.g., 
4,979; 13,523; 7,147; 2,517). 
 
Response Type: Equation/Numeric  



	  
Rubric:	  (1	  point)	  The	  student	  enters	  the	  correct	  number	  (e.g.,	  4,979;	  13,523;	  7,147;	  
2,517).	  	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Equation/Numeric	  	  	  
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Task Model 1 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.4  
Fluently add and subtract 
multi-digit whole 
numbers using the 
standard algorithm. 
   
Evidence Required: 
1. The student adds or 
subtracts whole numbers 
in non-contextual 
mathematics problems. 
 
Tools: None 

 
   

Prompt Features: The student is prompted to add two or more 
multi-digit whole numbers, or to subtract two multi-digit whole 
numbers.  
  
Stimulus Guidelines:  

• Follow any stated guidelines on allowable number 
ranges. 

• At least one number in each item should be at least four 
digits. 

• Item difficulty can be adjusted via these example 
methods:  

o The number of times regrouping is required while 
solving the problem 

o The absence/presence of zeroes 
 
 
TM1a 
Stimulus: The student is presented with a non-contextual 
addition problem with two or more whole numbers. 
 
Example Stem 1: Enter the sum. 
 

4325 
+  654 

 
Example Stem 2: Enter the sum. 
 

8595 
+  4928 

 
 
TM1b  
Stimulus: The student is presented with a non-contextual 
subtraction problem. 
 
Example Stem 1: Enter the difference. 
 

7529 
-   382 

 
Example Stem 2: Enter the difference. 
 

4003 
-   1486 

 
Rubric: (1 point) The student enters the correct number (e.g., 
4,979; 13,523; 7,147; 2,517). 
 
Response Type: Equation/Numeric  
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Task Model 2a 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.5  
Multiply a whole number 
of up to four digits by a 
one-digit whole number, 
and multiply two two-
digit numbers, using 
strategies based on place 
value and the properties 
of operations. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
   
Evidence Required: 
2. The student multiplies 
whole numbers (up to 
four digits by one digit or 
two digits by two digits) 
using strategies based on 
place value and the 
properties of operations. 
 
Tools: None 

 
 

Prompt Features: The student is prompted to multiply two 
whole numbers. 
 
Stimulus Guidelines:  

• Follow any stated guidelines on allowable number 
ranges. 

• Item difficulty can be adjusted via these example 
methods: 

o One factor is a multiple of 10, 100, or 1000. 
o One or more partial products result from 

multiplying 5 by an even digit (e.g., multiplying 5 
by 4 gives 20, but 5 by 40 gives 200 – the extra 0 
seems to violate the pattern of “when you 
multiply ones by tens, just add a zero on the 
end”). 

o Factors contain digits that are easier to multiply 
(e.g., multiplying by 2 or 5 is typically easier than 
multiplying by 6, 7, or 8). 

o Solving the problem requires regrouping. 
 
 
TM2a 
Stimulus: The student is presented with a non-contextual 
multiplication problem. 
 
Example Stem:  Enter the product. 
 

5327 
×       4 

 
 
Rubric: (1 point) The student multiplies two whole numbers and 
enters the correct product (e.g., 21,308). 
 
Response Type: Equation/Numeric  
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Task Model 2b 
 
Response Type: 
Equation/Numeric  
 
DOK Level 2 
 
4.NBT.5  
Multiply a whole number 
of up to four digits by a 
one-digit whole number, 
and multiply two two-
digit numbers, using 
strategies based on place 
value and the properties 
of operations. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
   
Evidence Required: 
2. The student multiplies 
whole numbers (up to 
four digits by one digit or 
two digits by two digits) 
using strategies based on 
place value and the 
properties of operations. 
 
Tools: None 

 
 

Prompt Features: The student is prompted to complete a 
multiplication strategy. 
 
Stimulus Guidelines: Same as for TM2a. 
 
 
TM2b 
Stimulus: The student is presented with a multiplication 
expression in which properties of operations have been used as 
strategies for multiplication, with one unknown number. 
 
Example Stem 1: Enter the unknown number that makes the 
equation true. 
 
36 × 94 = (30 + 6) × (□ + 4) 
 
Example Stem 2: Enter the unknown number that makes the 
equation true. 
 
36 × 94 = 2700 + □ + 540 + 24 
 
 
Rubric: (1 point) The student enters the unknown number to 
complete the strategy (e.g., 90; 120). 
 
Response Type: Equation/Numeric   

 
  



	  
Rubric:	  (1	  point)	  The	  student	  selects	  a	  correct	  strategy	  (e.g.,	  B;	  D).	  	  
Response	  Type:	  Multiple	  Choice,	  single	  correct	  response	  	  

	  
Response	  Type:	  Equation/Numeric	  (2	  response	  boxes)	  	  
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Task Model 2c-d 
 
Response Type: 
Multiple Choice, single 
correct response 
 
DOK Level 2 
 
4.NBT.5  
Multiply a whole number 
of up to four digits by a 
one-digit whole number, 
and multiply two two-
digit numbers, using 
strategies based on place 
value and the properties 
of operations. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
   
Evidence Required: 
2. The student multiplies 
whole numbers (up to 
four digits by one digit or 
two digits by two digits) 
using strategies based on 
place value and the 
properties of operations. 
 
Tools: None 
 
  

Prompt Features: The student is prompted to select a 
multiplication strategy.  
 
Stimulus Guidelines: Same as for TM2a. 

 
 

TM2c 
Stimulus: The student is presented with a multiplication 
expression in the stem and expressions reflecting use of the 
distributive property or decomposition of factors in the answer 
choices. 
 
Example Stem: Which expression is equal to 36 × 94? 
 

A. (30 × 90) + (6 × 4) 
B. (30 + 6) × (90 + 4) 
C. (30 + 6) × 94 + (30 + 6) × 4 
D. (30 × 90) + (30 × 6) + (90 × 6) + (90 × 4) 

 
 
TM2d 
Stimulus: The student is presented with a multiplication 
problem and four vertically recorded partial solutions. 
 
Example Stem: Which strategy for multiplying 36 and 94 
should result in the correct product? 
 

A. 94 
×  36 

24 
540 
120 

+  270 

B. 94 
×  36 

24 
180 
120 

+ 2700 

C. 94 
×  36 
2700 
540 
120 

+    18 

D. 94 
×  36 
2700 
540 
120 

+    24 
 

 
 
Rubric: (1 point) The student selects a correct strategy (e.g., 
B; D). 
 
Response Type: Multiple Choice, single correct response  
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Task Model 3a 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NBT.6  
Find whole-number 
quotients and remainders 
with up to four-digit 
dividends and one-digit 
divisors, using strategies 
based on place value, the 
properties of operations, 
and/or the relationship 
between multiplication 
and division. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
  
Evidence Required: 
3. The student finds 
whole numbers quotients 
and remainders (up to 
four-digit dividends and 
one-digit divisors) using 
strategies based on place 
value, the properties of 
operations, and/or the 
relationship between 
multiplication and 
division. 
  
Tools: None 
 

Prompt Features: The student is prompted to divide two whole 
numbers. 
 
Stimulus Guidelines:  

• Follow any stated guidelines on allowable number 
ranges. 

• Item difficulty can be adjusted via these example 
methods: 

o Using an easier divisor (e.g., dividing by 2 or 5 is 
typically easier than dividing by 6, 7, or 8) 

o Dividends that do or do not contain 0s (e.g., 
dividing 527 by 4 will be easier than dividing 507 
by 4) 

o Divisors that are greater than, less than, or equal 
to the first digit of the dividend (e.g., dividing 839 
by 7 will be easier than dividing 639 by 7) 

o Partial remainders of 0 (e.g., dividing 83 by 3 will 
be easier than dividing 83 by 4) 

o Partial dividends that are greater than the divisor 
(e.g., dividing 632 by 5 will be easier than 
dividing 632 by 6) 

o Problems that are “math facts” (e.g., dividing 64 
by 8 will be easier than dividing 68 by 8) 

 
 
TM3a 
Stimulus: The student is presented with a non-contextual 
division problem.  
 
Example Stem: Enter the quotient in the first response box. 
 
2578 ÷ 4 = □ 
 
If there is a remainder, enter it in the second response box. 
 
 
Rubric: (1 point) The student enters the correct quotient and 
remainder: 

• 644, 2 
• 644, 1/2 
• 644 1/2, 0 
• 644 1/2, blank. 

 
Response Type: Equation/Numeric (2 response boxes) 

 
  



	  

	  
	  
Content	  Domain:	  Numbers	  and	  Operations—Fractions	  	  
Target	  F:	  Extend	  understanding	  of	  fraction	  equivalence	  and	  ordering.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.NF.A	  Extend	  understanding	  of	  fraction	  equivalence	  and	  ordering.	  	  
4.NF.1	  Explain	  why	  a	  fraction	  a/b	  is	  equivalent	  to	  a	  fraction	  (n	  ×	  a)/(n	  ×	  b)	  by	  using	  visual	  
fraction	  models,	  with	  attention	  to	  how	  the	  number	  and	  size	  of	  the	  parts	  differ	  even	  
though	  the	  two	  fractions	  themselves	  are	  the	  same	  size.	  Use	  this	  principle	  to	  recognize	  
and	  generate	  equivalent	  fractions.	  	  
4.NF.2	  Compare	  two	  fractions	  with	  different	  numerators	  and	  different	  denominators,	  
e.g.,	  by	  creating	  common	  denominators	  or	  numerators,	  or	  by	  comparing	  to	  a	  
benchmark	  fraction	  such	  as	  1/2.	  Recognize	  that	  comparisons	  are	  valid	  only	  when	  the	  
two	  fractions	  refer	  to	  the	  same	  whole.	  Record	  the	  results	  of	  comparisons	  with	  symbols	  
>,	  =,	  or	  <,	  and	  justify	  the	  conclusions,	  e.g.,	  by	  using	  a	  visual	  fraction	  model.	  	  
Range	  Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  recognize	  that	  fraction	  comparisons	  are	  valid	  only	  
when	  the	  two	  fractions	  are	  referring	  to	  the	  same	  whole.	  	  
Level	  2	  Students	  should	  be	  able	  to	  compare	  two	  fractions	  with	  different	  numerators	  and	  
different	  denominators	  using	  <,	  >,	  and	  =	  by	  comparing	  to	  a	  benchmark	  fraction	  such	  as	  
1/2	  and	  recognize	  equivalent	  fractions	  using	  visual	  models.	  	  
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Task Model 3b 
 
Response Type: 
Equation/Numeric  
 
DOK Level 2 
 
4.NBT.6  
Find whole-number 
quotients and remainders 
with up to four-digit 
dividends and one-digit 
divisors, using strategies 
based on place value, the 
properties of operations, 
and/or the relationship 
between multiplication 
and division. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
  
Evidence Required: 
3. The student finds 
whole numbers quotients 
and remainders (up to 
four-digit dividends and 
one-digit divisors) using 
strategies based on place 
value, the properties of 
operations, and/or the 
relationship between 
multiplication and 
division. 
  
Tools: None 

Prompt Features: The student is prompted to complete the 
decomposition of a dividend as a strategy to divide. 
 
Stimulus Guidelines: Same as for TM3a. 
 
 
TM3b 
Stimulus: The student is presented with a non-contextual 
division problem with a box to represent an unknown number. 
 
Example Stem: Enter the unknown number to make the 
equation true. 
 
98 ÷ 5 = (□ ÷ 5) + (8 ÷ 5) 
 
 
Rubric: (1 point) The student enters the correct number (e.g., 
90). 
 
Response Type: Equation/Numeric 
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Task Model 3c 
 
Response Type: 
Multiple Choice, single 
correct response  
 
DOK Level 1 
 
4.NBT.6  
Find whole-number 
quotients and remainders 
with up to four-digit 
dividends and one-digit 
divisors, using strategies 
based on place value, the 
properties of operations, 
and/or the relationship 
between multiplication 
and division. Illustrate 
and explain the 
calculation by using 
equations, rectangular 
arrays, and/or area 
models. 
  
Evidence Required: 
3. The student finds 
whole numbers quotients 
and remainders (up to 
four-digit dividends and 
one-digit divisors) using 
strategies based on place 
value, the properties of 
operations, and/or the 
relationship between 
multiplication and 
division. 
  
Tools: None 
 
  

Prompt Features: The student is prompted to select a 
multiplication equation that is the inverse of a given division 
equation.  
 
Stimulus Guidelines: Same as for TM3a. 
 
 
TM3c 
Stimulus: The student is presented with a division equation 
with a box representing an unknown number. 
 
Example Stem: Select the equation that has the same 
unknown number as 90 ÷ 5 = □. 
 

A. 5 × 90 = □  
B. 90 × □ = 5 
C. 5 × □ = 90 
D. □ × 90 = 5  

 
 

Rubric: (1 point) The student selects the related multiplication 
equation (e.g., C). 
 
Response Type: Multiple Choice, single correct response 

 
 



Level	  3	  Students	  should	  be	  able	  to	  extend	  understanding	  to	  compare	  two	  fractions	  with	  
different	  numerators	  and	  different	  denominators	  using	  <,	  >,	  and	  =	  by	  creating	  common	  
denominators	  or	  numerators	  and	  recognize	  and	  generate	  equivalent	  fractions	  using	  
visual	  models.	  	  
Level	  4	  Students	  should	  be	  able	  to	  extend	  understanding	  to	  compare	  two	  fractions	  with	  
different	  numerators	  and	  different	  denominators	  using	  <,	  >,	  and	  =	  and	  justify	  the	  
conclusions	  using	  a	  visual	  fraction	  model.	  	  
Evidence	  Required	  

	  

	  
Rubric:	  (1	  point)	  The	  student	  correctly	  identifies	  all	  of	  the	  fractions	  as	  equivalent	  or	  not	  
equivalent	  (e.g.,	  Y,	  N,	  Y).	  	  
Response	  Type:	  Matching	  Tables	  	  

Grade 4 Mathematics Item Specification C1 TF           
 

2  Version 2.0 
 

Related Grade 5 Standards 
 
5.NF.A Use equivalent fractions as a strategy to add and 
subtract fractions. 
 
5.NF.1 Add and subtract fractions with unlike denominators 
(including mixed numbers) by replacing given fractions with 
equivalent fractions in such a way as to produce an equivalent sum 
or difference of fractions with like denominators. For example, 2/3 
+ 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + 
bc)/bd.) 
 
5.NF.2 Solve word problems involving addition and subtraction of 
fractions referring to the same whole, including cases of unlike 
denominators, e.g., by using visual fraction models or equations to 
represent the problem. Use benchmark fractions and number 
sense of fractions to estimate mentally and assess the 
reasonableness of answers. For example, recognize an incorrect 
result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2. 

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

Level Descriptor 
(Range ALD) 

Target F: Extend 
understanding of 

fraction equivalence 
and ordering. 

Level 1 Students should be able to recognize that fraction 
comparisons are valid only when the two fractions are referring to 
the same whole. 
Level 2 Students should be able to compare two fractions with 
different numerators and different denominators using <, >, and = 
by comparing to a benchmark fraction such as 1/2 and recognize 
equivalent fractions using visual models. 
Level 3 Students should be able to extend understanding to 
compare two fractions with different numerators and different 
denominators using <, >, and = by creating common 
denominators or numerators and recognize and generate 
equivalent fractions using visual models. 
Level 4 Students should be able to extend understanding to 
compare two fractions with different numerators and different 
denominators using <, >, and = and justify the conclusions using a 
visual fraction model. 

Evidence Required: 1. The student recognizes when two or more fractions are 
equivalent. 

2. The student generates equivalent fractions given an initial 
fraction or fraction model. 

3. The student uses the symbols <, >, and = to compare fractions 
with different numerators and different denominators.  

Allowable Response  
Types: 

Matching Tables; Equation/Numeric; Hot Spot 

Allowable Stimulus 
Materials: 

<, >, and = symbols, number lines, parts of whole visual models, 
parts of set visual models, tables 
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Task Model 1 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
1. The student 
recognizes when two or 
more fractions are 
equivalent. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify 
equivalent fractions. 
 
Stimulus Guidelines: 

• The fractions in the table have different denominators 
than the given fraction. 

• Item difficulty can be adjusted via these example 
methods: 

o Presenting fractions that are less than or greater 
than 1 

o Using denominators that are multiples of 2, 3, 4, 
5, 6, 8, 10, 12, or 100, but not actually those 
numbers (e.g., 9, 15, or 18) 

 
 
TM1a 
Stimulus: The student is presented with a visual fraction model 
in the form  𝑎𝑏. 
 
Example Stem: Figure A has 23 of its whole shaded gray. 

 
Decide whether each fraction is equal to 23. Select Yes or No for 
each fraction. 
 

 Yes No 

4
6 

  

1
2 

  

8
12 

  

 
 
Rubric: (1 point) The student correctly identifies all of the 
fractions as equivalent or not equivalent (e.g., Y, N, Y). 
 
Response Type: Matching Tables  



	  
Rubric:	  (1	  point)	  The	  student	  correctly	  identifies	  all	  fraction	  equivalencies	  as	  True	  or	  
False	  (e.g.,	  T,	  F,	  T).	  	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 1 
 
Response Type: 
Matching Tables  
 
DOK Level 1 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
1. The student 
recognizes when two or 
more fractions are 
equivalent. 
 
Tools: None 
 

Prompt Feature: The student is prompted to identify 
equivalent fractions. 
 
Stimulus Guidelines:  

• Equations show pairs of fractions with different 
numerators and denominators. 

• At least one fraction of each pair should have a 
denominator of 2, 3, 4, 5, 6, 8, 10, 12, or 100. 

• Item difficulty can be adjusted via these example 
methods: 

o Location of the fraction with a denominator of 2, 
3, 4, 5, 6, 8, 10, 12, or 100 (left or right side of 
equation) 

o Using denominators that are multiples of 2, 3, 4, 
5, 6, 8, 10, 12, or 100, but not actually those 
numbers (e.g., 9, 15, or 18) 

o Presenting fractions that are less than or greater 
than 1 

 
 
TM1b 
Stimulus: The student is presented with pairs of fractions in 
numeric form in the answer choices. 
 
Example Stem: Select True if the equation is true. Select False 
if the equation is not true. 
 

 True False 

4
6 =  8

12   

50
100 = 3

4   

6
8 = 75

100   

 
 
Rubric: (1 point) The student correctly identifies all fraction 
equivalencies as True or False (e.g., T, F, T). 
 
Response Type: Matching Tables 
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Task Model 1 
 
Response Type: 
Matching Tables  
 
DOK Level 1 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
1. The student 
recognizes when two or 
more fractions are 
equivalent. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Feature: The student is prompted to identify 
equivalent fractions. 
 
Stimulus Guidelines:  

• All fractions used should have at least one equivalent 
fraction (e.g., there should be no fractions that do not 
have any matches). 

• At least one fraction of each match should have a 
denominator of 2, 3, 4, 5, 6, 8, 10, 12, or 100. 

• Item difficulty can be adjusted via these example 
methods: 

o Location of the fraction with a denominator of 2, 
3, 4, 5, 6, 8, 10, 12, or 100 (along left side or 
top) 

o Using denominators that are multiples of 2, 3, 4, 
5, 6, 8, 10, 12, or 100, but not actually those 
numbers (e.g., 9, 15, or 18) 

o Having more than one match per fraction 
o Presenting fractions that are less than or greater 

than 1 
 
 
TM1c 
Stimulus: The student is presented with four visual fraction 
models and four fractions in numeric form. 
 
Example Stem:  A fraction of the whole is shaded in each 
model. 
 
Click in the chart to match each fraction to the model that 
shows an equivalent fraction. 
 

 
    

2
3     

3
4     

4
8     

6
10     

 
 
 
 



	  

	  
Response	  Type:	  Matching	  Tables	  	  

	  

	  

	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 1 
 
Response Type: 
Matching Tables  
 
DOK Level 1 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
1. The student 
recognizes when two or 
more fractions are 
equivalent. 
 
Tools: None 
 

TM1d 
Stimulus: The student is presented with eight fractions in 
numeric form. 
 
Example Stem: Click in the chart to match all equal fractions. 
 

 
1
2 

3
5 

4
6 

9
12 

2
3     

3
4     

4
8     

6
10     

 
 
 
Rubric: (1 point) The student makes all of the correct matches 
of equivalent fractions (e.g., 23 =

4
6, 

3
4 =

9
12, 

4
8 =

1
2, 

6
10 =

3
5; 

2
3 =

4
6, 

3
4 =

9
12, 

4
8 =

1
2, 

6
10 =

3
5). 

 
Response Type: Matching Tables 
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Task Model 1 
 
Response Type: 
Matching Tables  
 
DOK Level 1 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
1. The student 
recognizes when two or 
more fractions are 
equivalent. 
 
Tools: None 
 

TM1d 
Stimulus: The student is presented with eight fractions in 
numeric form. 
 
Example Stem: Click in the chart to match all equal fractions. 
 

 
1
2 

3
5 

4
6 

9
12 

2
3     

3
4     

4
8     

6
10     

 
 
 
Rubric: (1 point) The student makes all of the correct matches 
of equivalent fractions (e.g., 23 =

4
6, 

3
4 =

9
12, 

4
8 =

1
2, 

6
10 =

3
5; 

2
3 =

4
6, 

3
4 =

9
12, 

4
8 =

1
2, 

6
10 =

3
5). 

 
Response Type: Matching Tables 
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Task Model 2a-b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1  
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
2. The student generates 
equivalent fractions 
given an initial fraction or 
fraction model. 
 
Tools: None 

Prompt Features: The student is prompted to enter an 
equivalent fraction. 
 
Stimulus Guidelines: 

• The given fraction should have a denominator of 2, 3, 4, 
5, 6, 8, 10, 12, or 100. 

• Fraction model must represent the given fraction (total 
shaded sections = numerator, total sections = 
denominator).  

• Item difficulty can be adjusted via these example 
methods: 

o Location of the shaded sections (e.g., all 
connected or scattered apart from each other) 

o Student familiarity with the denominator used 
o Presenting fractions that are less than or greater 

than 1 
o Presenting fractions greater than 1 as improper 

fractions or mixed numbers 
 
 
TM2a 
Stimulus: The student is presented with a visual fraction 
model. 
 
Example Stem: Figure A has 412 of its whole shaded. 
 

 
Enter another fraction equal to 412. 
 
 
TM2b 
Stimulus: The student is presented with a fraction in numeric 
form. 
 
Example Stem: Enter another fraction that is equivalent to 412. 
 
 
 
Rubric: (1 point) The student enters a fraction equivalent to the 
given fraction (e.g., 13; 

1
3).   

Scoring Note: The fraction given in the stem (e.g., 412) will not 
be accepted as a correct answer. 
 
Response Type: Equation/Numeric 
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Task Model 2a-b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1  
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
2. The student generates 
equivalent fractions 
given an initial fraction or 
fraction model. 
 
Tools: None 

Prompt Features: The student is prompted to enter an 
equivalent fraction. 
 
Stimulus Guidelines: 

• The given fraction should have a denominator of 2, 3, 4, 
5, 6, 8, 10, 12, or 100. 

• Fraction model must represent the given fraction (total 
shaded sections = numerator, total sections = 
denominator).  

• Item difficulty can be adjusted via these example 
methods: 

o Location of the shaded sections (e.g., all 
connected or scattered apart from each other) 

o Student familiarity with the denominator used 
o Presenting fractions that are less than or greater 

than 1 
o Presenting fractions greater than 1 as improper 

fractions or mixed numbers 
 
 
TM2a 
Stimulus: The student is presented with a visual fraction 
model. 
 
Example Stem: Figure A has 412 of its whole shaded. 
 

 
Enter another fraction equal to 412. 
 
 
TM2b 
Stimulus: The student is presented with a fraction in numeric 
form. 
 
Example Stem: Enter another fraction that is equivalent to 412. 
 
 
 
Rubric: (1 point) The student enters a fraction equivalent to the 
given fraction (e.g., 13; 

1
3).   

Scoring Note: The fraction given in the stem (e.g., 412) will not 
be accepted as a correct answer. 
 
Response Type: Equation/Numeric 
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Task Model 2a-b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1  
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
2. The student generates 
equivalent fractions 
given an initial fraction or 
fraction model. 
 
Tools: None 

Prompt Features: The student is prompted to enter an 
equivalent fraction. 
 
Stimulus Guidelines: 

• The given fraction should have a denominator of 2, 3, 4, 
5, 6, 8, 10, 12, or 100. 

• Fraction model must represent the given fraction (total 
shaded sections = numerator, total sections = 
denominator).  

• Item difficulty can be adjusted via these example 
methods: 

o Location of the shaded sections (e.g., all 
connected or scattered apart from each other) 

o Student familiarity with the denominator used 
o Presenting fractions that are less than or greater 

than 1 
o Presenting fractions greater than 1 as improper 

fractions or mixed numbers 
 
 
TM2a 
Stimulus: The student is presented with a visual fraction 
model. 
 
Example Stem: Figure A has 412 of its whole shaded. 
 

 
Enter another fraction equal to 412. 
 
 
TM2b 
Stimulus: The student is presented with a fraction in numeric 
form. 
 
Example Stem: Enter another fraction that is equivalent to 412. 
 
 
 
Rubric: (1 point) The student enters a fraction equivalent to the 
given fraction (e.g., 13; 

1
3).   

Scoring Note: The fraction given in the stem (e.g., 412) will not 
be accepted as a correct answer. 
 
Response Type: Equation/Numeric 



	  
Response	  Type:	  Hot	  Spot	  	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 2c 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
4.NF.1 
Explain why a fraction 
a/b is equivalent to a 
fraction (n × a)/(n × b) 
by using visual fraction 
models, with attention to 
how the number and size 
of the parts differ even 
though the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 
 
Evidence Required:   
2. The student generates 
equivalent fractions 
given an initial fraction or 
fraction model. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to generate a 
fraction model that is equivalent to a given fraction or fraction 
model. 
 
Stimulus Guidelines: 

• The given fraction should have a denominator of 2, 3, 4, 
5, 6, 8, 10, 12, or 100. 

• The number of sections of the fraction model should be a 
multiple or factor of the denominator of the given 
fraction (e.g., if given fraction is 46, fraction model could 
be in thirds or twelfths). 

• Item difficulty can be adjusted via these example 
methods: 

o Using a fraction model with the number of 
sections other than  2, 3, 4, 5, 6, 8, 10, 12, or 
100 

o Student familiarity with the denominator used 
o Presenting fractions that are less than or greater 

than 1 
o Presenting fractions greater than 1 as improper 

fractions or mixed numbers 
 
 
TM2c 
Stimulus: The student is presented with a fraction in numeric 
form. 
 
Example Stem: Click the spaces of the model to shade 36 of 
Figure A. 
 

  
 
 
Rubric: (1 point) The student builds a model of an equivalent 
fraction (e.g., 24). 
  
Response Type: Hot Spot 
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Task Model 3a 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.NF.2 
Compare two fractions 
with different numerators 
and different 
denominators, e.g., by 
creating common 
denominators or 
numerators, or by 
comparing to a 
benchmark fraction such 
as 1/2. Recognize that 
comparisons are valid 
only when the two 
fractions refer to the 
same whole. Record the 
results of comparisons 
with symbols >, =, or <, 
and justify the 
conclusions, e.g., by using 
a visual fraction model. 
 
Evidence Required:   
3. The student uses the 
symbols <, >, and = to 
compare fractions with 
different numerators and 
different denominators. 
 
Tools: None 
 

Prompt Feature: The student is prompted to compare two 
fractions. 
 
Stimulus Guidelines: 

• At least one of each pair of the given fractions should 
have a denominator of 2, 3, 4, 5, 6, 8, 10, 12, or 100. 

• Item difficulty can be adjusted via these example 
methods: 

o Using a fraction with  a denominator other than  
2, 3, 4, 5, 6, 8, 10, 12, or 100 (that is a multiple 
of one of those numbers) 

o Location of the fraction with a denominator other 
than  2, 3, 4, 5, 6, 8, 10, 12, or 100 (e.g., 
presented first or second) 

o Student familiarity with the denominator used 
o Presenting fractions that are less than or greater 

than 1 
o Presenting fractions greater than 1 as improper 

fractions or mixed numbers 
 
 
TM3a 
Stimulus: The student is presented with three fraction 
inequalities that compare two fractions each. 
 
Example Stem: Select True if the comparison is true. Select 
False if the comparison is not true. 
 
 
 True False 

 
1
4 <  2

12 
 

  

 
2

10 > 3
5 

 

  

 
4
6 > 5

12 

 

  

 
 
Rubric: (1 point) The student correctly identifies three fraction 
comparisons as either true or false (e.g., F, F, T). 
 
Response Type: Matching Tables 

 
  



	  

	  
Response	  Type:	  Hot	  Spot	  	  
	  
Content	  Domain:	  Numbers	  and	  Operations—Fractions	  	  
Target	  G:	  Build	  fractions	  from	  unit	  fractions	  by	  applying	  and	  extending	  previous	  
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Task Model 3b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.2 
Compare two fractions 
with different numerators 
and different 
denominators, e.g., by 
creating common 
denominators or 
numerators, or by 
comparing to a 
benchmark fraction such 
as 1/2. Recognize that 
comparisons are valid 
only when the two 
fractions refer to the 
same whole. Record the 
results of comparisons 
with symbols >, =, or <, 
and justify the 
conclusions, e.g., by using 
a visual fraction model. 
 
Evidence Required:   
3. The student uses the 
symbols <, >, and = to 
compare fractions with 
different numerators and 
different denominators. 
 
Tools: None 

Prompt Feature: The student is prompted to compare two 
fractions. 
 
Stimulus Guidelines: Same as for TM3a. 
 
 
TM3b 
Stimulus: The student is presented with two fractions.  
 
Example Stem: Enter the symbol (<, >, or =) that goes in the 
box that correctly compares the fractions. 
 

3
5   □  7

8 

 
 
Rubric: (1 point) The student enters the correct symbol to 
compare the fractions (e.g., <). 
 
Response Type: Equation/Numeric 
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Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
4.NF.2 
Compare two fractions 
with different numerators 
and different 
denominators, e.g., by 
creating common 
denominators or 
numerators, or by 
comparing to a 
benchmark fraction such 
as 1/2. Recognize that 
comparisons are valid 
only when the two 
fractions refer to the 
same whole. Record the 
results of comparisons 
with symbols >, =, or <, 
and justify the 
conclusions, e.g., by using 
a visual fraction model. 
 
Evidence Required:   
3. The student uses the 
symbols <, >, and = to 
compare fractions with 
different numerators and 
different denominators. 
 
Tools: None 
 

Prompt Features: The student is prompted to compare 
fractions and justify the comparison with visual models. 
 
Stimulus Guidelines: 

• Fraction models should reflect a common multiple of the 
denominators of the fractions (not necessarily the least 
common denominator). 

 
 
TM3c 
Stimulus: The student is presented with two fractions and two 
blank fraction models. 
 
Example Stem:  

• Create fraction models for the fractions 46 and 24  by 
clicking on some squares in each large rectangle. 

• Click on the number of squares that are needed to 
represent  46 and  24, as labeled below each large 
rectangle. 

• Choose the correct symbol to compare the fractions. 
 

 
 
 
Rubric: (2 points) The student correctly shades the fraction 
models and chooses the correct comparison symbol (e.g., the 
left model shows 812, the right model shows 612, and the symbol 
selected is >). 
(1 point) Partial credit is possible for either shading the fraction 
models correctly, or for choosing the correct comparison 
symbol. 
 
Response Type: Hot Spot 

 
 
 

Each large rectangle represents one whole. 



understandings	  of	  operations	  on	  whole	  numbers.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.NF.B	  Build	  fractions	  from	  unit	  fractions	  by	  applying	  and	  extending	  
previous	  understandings	  of	  operations	  on	  whole	  numbers.	  	  
4.NF.3	  Understand	  a	  fraction	  a/b	  with	  a	  >	  1	  as	  a	  sum	  of	  fractions	  1/b.	  a.	  Understand	  
addition	  and	  subtraction	  of	  fractions	  as	  joining	  and	  separating	  parts	  referring	  to	  the	  
same	  whole.	  b.	  Decompose	  a	  fraction	  into	  a	  sum	  of	  fractions	  with	  the	  same	  
denominator	  in	  more	  than	  one	  way,	  recording	  each	  decomposition	  by	  an	  equation.	  
Justify	  decompositions,	  e.g.,	  by	  using	  a	  visual	  fraction	  model.	  Examples:	  3/8	  =	  1/8	  +	  1/8	  
+	  1/8	  ;	  3/8	  =	  1/8	  +	  2/8	  ;	  2	  1/8	  =	  1	  +	  1	  +	  1/8	  =	  8/8	  +	  8/8	  +	  1/8.	  c.	  Add	  and	  subtract	  mixed	  
numbers	  with	  like	  denominators,	  e.g.,	  by	  replacing	  each	  mixed	  number	  with	  an	  
equivalent	  fraction,	  and/or	  by	  using	  properties	  of	  operations	  and	  the	  relationship	  
between	  addition	  and	  subtraction.	  d.	  Solve	  word	  problems	  involving	  addition	  and	  
subtraction	  of	  fractions	  referring	  to	  the	  same	  whole	  and	  having	  like	  denominators,	  e.g.,	  
by	  using	  visual	  fraction	  models	  and	  equations	  to	  represent	  the	  problem.	  	  
4.NF.4	  Apply	  and	  extend	  previous	  understandings	  of	  multiplication	  to	  multiply	  a	  fraction	  
by	  a	  whole	  number.	  a.	  Understand	  a	  fraction	  a/b	  as	  a	  multiple	  of	  1/b.	  For	  example,	  use	  a	  
visual	  fraction	  model	  to	  represent	  5/4	  as	  the	  product	  5	  ×	  (1/4),	  recording	  the	  conclusion	  
by	  the	  equation	  5/4	  =	  5	  ×	  (1/4).	  b.	  Understand	  a	  multiple	  of	  a/b	  as	  a	  multiple	  of	  1/b,	  and	  
use	  this	  understanding	  to	  multiply	  a	  fraction	  by	  a	  whole	  number.	  For	  example,	  use	  a	  
visual	  fraction	  model	  to	  express	  3	  ×	  (2/5)	  as	  6	  ×	  (1/5),	  recognizing	  this	  product	  as	  6/5.	  (In	  
general,	  n	  ×	  (a/b)	  =	  (n	  ×	  a)/b.)	  	  
c.	  Solve	  word	  problems	  involving	  multiplication	  of	  a	  fraction	  by	  a	  whole	  number,	  e.g.,	  by	  
using	  visual	  fraction	  models	  and	  equations	  to	  represent	  the	  problem.	  For	  example,	  if	  
each	  person	  at	  a	  party	  will	  eat	  3/8	  of	  a	  pound	  of	  roast	  beef,	  and	  there	  will	  be	  5	  people	  at	  
the	  party,	  how	  many	  pounds	  of	  roast	  beef	  will	  be	  needed?	  Between	  what	  two	  whole	  
numbers	  does	  your	  answer	  lie?	  	  
Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  understand	  that	  a	  fraction	  a/b	  with	  a	  >	  1	  is	  the	  sum	  
of	  its	  unit	  fractional	  parts	  by	  extending	  previous	  understandings	  of	  addition	  on	  whole	  
numbers.	  They	  should	  be	  able	  to	  identify	  fractions	  using	  visual	  models.	  	  
Level	  2	  Students	  should	  be	  able	  to	  understand	  that	  a	  fraction	  a/b	  is	  a	  multiple	  of	  1/b	  by	  
extending	  previous	  understanding	  of	  multiplication	  on	  whole	  numbers;	  solve	  one-‐step	  
problems	  involving	  addition	  and	  subtraction	  of	  fractions	  referring	  to	  the	  same	  whole	  
with	  like	  denominators;	  and	  use	  visual	  fraction	  models	  and/or	  equations	  to	  represent	  
the	  problem.	  	  
Level	  3	  Students	  should	  be	  able	  to	  identify	  and	  generate	  equivalent	  forms	  of	  a	  fraction	  
including	  mixed	  numbers	  with	  like	  denominators	  and	  solve	  one-‐step	  problems	  involving	  
multiplication	  of	  a	  fraction	  by	  a	  whole	  number.	  	  
Level	  4	  No	  Descriptor	  	  
Evidence	  Required	  



	  

	  
Response	  Type:	  Equation/Numeric	  	  
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5.NF.4 Apply and extend previous understandings of 
multiplication to multiply a fraction or whole number by a 
fraction. 
a. Interpret the product (a/b) × q as a parts of a partition of q 
into b equal parts; equivalently, as the result of a sequence of 
operations a × q ÷ b. 
b. Find the area of a rectangle with fractional side lengths by 
tiling it with unit squares of the appropriate unit fraction side 
lengths, and show that the area is the same as would be found 
by multiplying the side lengths. Multiply fractional side lengths to 
find areas of rectangles, and represent fraction products as 
rectangular areas. 
 
5.NF.6 Solve real world problems involving multiplication of 
fractions and mixed numbers, e.g., by using visual fraction 
models or equations to represent the problem. 

DOK Levels: 1, 2 
Achievement Level Descriptors: 

RANGE Achievement 
Level Descriptor 

(Range ALD): 
Target G: Build fractions 

from unit fractions by 
applying and extending 

previous understandings 
of operations on whole 

numbers. 

Level 1 Students should be able to understand that a fraction 
a/b with a > 1 is the sum of its unit fractional parts by extending 
previous understandings of addition on whole numbers. They 
should be able to identify fractions using visual models. 
Level 2 Students should be able to understand that a fraction 
a/b is a multiple of 1/b by extending previous understanding of 
multiplication on whole numbers; solve one-step problems 
involving addition and subtraction of fractions referring to the 
same whole with like denominators; and use visual fraction 
models and/or equations to represent the problem. 
Level 3 Students should be able to identify and generate 
equivalent forms of a fraction including mixed numbers with like 
denominators and solve one-step problems involving 
multiplication of a fraction by a whole number. 
Level 4 No Descriptor 

Evidence Required: 1. The student adds and subtracts fractions with like 
denominators by joining and separating parts referring to the 
same whole. 

2. The student expresses an equivalent form of a fraction or 
mixed number by considering each as a sum of fractions with 
the same denominator. 

3. The student solves contextual problems involving addition 
and subtraction of fractions referring to the same whole and 
having like denominators by using visual fraction models and 
equations to represent the problem. 

4. The student represents a fraction a/b as a multiple of 1/b.  

5. The student multiplies a fraction by a whole number. 

6. The student solves contextual problems involving the 
multiplication of a fraction by a whole number by using visual 
fraction models and equations to represent the problem.  
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Task Model 1a 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
1.  The student adds and 
subtracts fractions with 
like denominators by 
joining and separating 
parts referring to the 
same whole. 

  
Tools: None 
 
 
 

Prompt Features: The student is prompted to solve an addition 
or subtraction fraction problem. 
 
Stimulus Guidelines:  

• The student is presented with either an addition or 
subtraction fraction equation with a box for an unknown 
number.   

• In addition problems, the unknown will be the sum. 
• In subtraction problems, the unknown will be the 

difference. 
• Item difficulty can be adjusted via these example 

methods:  
o The location of the unknown in the equation (on 

the left or right side of the equal sign)  
o How “friendly” the numbers are to work with 
o Using mixed numbers that have to be broken into 

parts prior to doing an operation (e.g., 1 2
5 −

4
5 = 5

5 +
2
5 −

4
5 = 7

5 −
4
5 = 3

5) 
 
 
TM1a 
Stimulus: The student is presented with a fraction addition or 
subtraction equation with a box to represent an unknown result. 
 
Example Stem 1: Enter the unknown number that makes the 
equation true. 
 
1
8 + 4

8 = □  
 
Example Stem 2: Enter the unknown number that makes the 
equation true. 
 

□ = 4
8 −

1
8  

 
Rubric: (1 point) The student shows understanding of addition 
and subtraction of fractions by entering the correct sum or 
difference of two fractions with like denominators (e.g., 58; 

3
8). 

 
Response Type: Equation/Numeric 

  
  



	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 1b 
 
Response Type: 
Equation/Numeric  
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
1.  The student adds and 
subtracts fractions with 
like denominators by 
joining and separating 
parts referring to the 
same whole. 

  
Tools: None 
 
 
 

Prompt Features: The student is prompted to solve an addition 
or subtraction fraction problem. 
 
Stimulus Guidelines:  

• The student is presented with either an addition or 
subtraction fraction equation with a box for an unknown 
number.   

• In addition problems, the unknown will be an addend. 
• In subtraction problems, the unknown will be the 

minuend or subtrahend. 
• Item difficulty can be adjusted via these example 

methods:  
o The location of the unknown in the equation  

� In addition problems, the first or second 
addend 

� In subtraction problems, the minuend or 
subtrahend 

o The location of the result in the equation (on the 
left or right side of the equal sign) 

o How “friendly” the numbers are to work with 
o Using mixed numbers that have to be broken into 

parts prior to doing an operation (e.g., 1 2
5 −

4
5 =

5
5+

2
5 −

4
5 =

7
5 −

4
5 =

3
5) 

 
 
TM1b  
Stimulus: The student is presented with a fraction addition or 
subtraction equation with a box for an unknown number. 
 
Example Stem 1: Enter the unknown number that makes the 
equation true. 
 
7
5 − □ = 4

5  
 
Example Stem 2: Enter the unknown number that makes the 
equation true. 
 
4
5 = □+ 2

5  
 
 
Rubric: (1 point) The student shows understanding of addition 
and subtraction of fractions by entering the correct sum or 
difference of two fractions with like denominators (e.g., 35; 

2
5). 

 
Response Type: Equation/Numeric 
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Task Model 2a 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:   
2. The student expresses 
an equivalent form of a 
fraction or mixed number 
by considering each as a 
sum of fractions with the 
same denominator. 
 
Tools: None 
 
 

Prompt Feature: The student is prompted to select an 
expression that represents a decomposition of a fraction into a 
sum of fractions with the same denominator. 
 
Stimulus Guidelines: 

• The table will contain addition expressions with two or 
more fractions each that have the same denominator.  

• Item difficulty can be adjusted via these example 
methods:  

o Presenting a proper fraction, improper fraction, or 
mixed number as the given fraction   

o Decomposing the given fraction into a greater or 
lesser number of terms  

o Ordering the addends in the expression by value 
or not (e.g., putting it as a middle or end term 
instead of the initial term in the expression) 

 
 
TM2a 
Stimulus: The student is presented with a fraction and three 
fraction addition expressions. The number 1 may be used in 
place of a fraction with like denominator. 
 
Example Stem: Decide whether each expression is equal to 
1 5
8 . Click in the table to respond.  

 

 
 
Rubric: (1 point) The student correctly identifies all three 
expressions as either equal or not equal to the given fraction 
(e.g., Equal, Equal, Not Equal).  
 
Response Type: Matching Tables 

 Equal to 𝟏 𝟓
𝟖 Not Equal to 𝟏 𝟓

𝟖 

1 + 5
8    

8
8 + 38 + 28    

1 + 3
8 + 18 + 28    

 
  



	  
Response	  Type:	  Drag	  and	  Drop	  	  

	  
Response	  Type:	  Multiple	  Choice,	  single	  correct	  response	  	  

Grade 4 Mathematics Item Specification C1 TG                       

8 
Version 2 

Task Model 2b 
 
Response Type: 
Drag and Drop 
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:   
2. The student expresses 
an equivalent form of a 
fraction or mixed number 
by considering each as a 
sum of fractions with the 
same denominator. 
 
Tools: None 
 
 
 

Prompt Features: The student is prompted to enter two 
different ways to decompose a fraction into a sum of fractions 
with the same denominator.  
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods:  

o The number of addends that the given fraction is 
decomposed into 

o The number of numerators the student must 
provide 

  
 
TM2b 
Stimulus: The student is presented with two equations 
representing the decomposition of a fraction or mixed number. 

 
Example Stem: Drag numbers to the numerators of the 
fractions to show two different correct equations. 
 

7
8 =  □8 +  □8 + □

8                        78 =  □8 +  □8 + □
8      

 
 
Rubric: (1 point) The student correctly completes the equations 
provided (e.g., 2, 1, 4 and 4, 3, 0). 
 
Response Type: Drag and Drop 
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Task Model 2c 
 
Response Type: 
Multiple Choice, single 
correct response 
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
2. The student expresses 
an equivalent form of a 
fraction or mixed number 
by considering each as a 
sum of fractions with the 
same denominator. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify the 
decomposition of a fraction represented by a visual fraction 
model. 
 
Stimulus Guidelines: 

• The answer choices should be in the form of one of these 
types of visual fraction models: 

o Parts of a whole  
o Parts of a set 
o Intervals on a number line diagram 

• Item difficulty can be adjusted via this example method:  
o Number of addends/jumps used in each 

equation/model 
 

 
TM2c 
Stimulus: The student is presented with an addition equation 
representing the decomposition of a fraction. 
 
Example Stem: Select the model that matches this equation. 
5
8 =

2
8+

3
8 

 
 

A. 

 
B. 

 
C. 

 
D. 

 
 
 
Rubric: (1 point) The student selects the correct visual 
representation of the decomposition of a fraction (e.g., B). 
 
Response Type: Multiple Choice, single correct response 

 



	  
Response	  Type:	  Equation/Numeric	  	  
	  

	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 2d 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
2. The student expresses 
an equivalent form of a 
fraction or mixed number 
by considering each as a 
sum of fractions with the 
same denominator. 
 
Tools: None 

Prompt Features: The student is prompted to express the sum 
of unit fractions with the same denominator as a fraction or 
mixed number. 
 
Stimulus Guidelines: 

• All addends in the expression are unit fractions. 
• Item difficulty can be adjusted via this example method:  

o Number of addends in the expression 
 
 
TM2d 
Stimulus: The student is presented with an expression 
representing the decomposition of a fraction into unit fractions.  
 
Example Stem: Enter the fraction that is equivalent to the 
expression: 18 +

1
8 +

1
8. 

 
 
Rubric: (1 point) The student enters the correct fraction (e.g., 
3
8). 
 
Response Type: Equation/Numeric 
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Task Model 3a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
 
 

Prompt Features: The student is prompted to solve a 
contextual problem involving the addition and subtraction of 
fractions.  
 
Stimulus Guidelines:  

• The wording of the item provides a clue to the type of 
operation needed to solve the problem (e.g., item may 
use words like “combine”, “separate”, “altogether”, 
“more than”, “less than”, etc.). 

• Items may reflect Add To/Take From, Put Together/Take 
Apart, or Compare situations (refer to Operations and 
Algebraic Thinking Progression document, Table 1, pg. 
7). 

• Item difficulty can be adjusted via this example method:  
o Using mixed numbers that have to be broken into 

parts prior to doing an operation (e.g., 1 2
5 −

4
5 =

5
5 + 2

5 −
4
5 = 7

5 −
4
5 = 3

5) 
 
TM3a 
Stimulus: The student is presented with a contextual problem 
involving the addition or subtraction of fractions referring to the 
same whole and having like denominators. 
 
Example Stem 1: John has 

5
6 of a liter of juice. Jill has 

3
6 of a 

liter of juice. How many liters of juice do John and Jill have 
together? Enter the number. 
 
Example Stem 2: Eric has 

7
8  of a pound of nuts. Jill has 28  of a 

pound of nuts. How many more pounds of nuts does Eric have 
than Jill? Enter the number. 
 
Rubric: (1 point) The student enters the correct fraction (e.g, 86, 
5
8). 
 
Response Type: Equation/Numeric 
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Task Model 3b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.3  
Understand a fraction a/b 
with a > 1 as a sum of 
fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
 
 

Prompt Features: The student is prompted to solve a 
contextual problem involving the addition and subtraction of 
fractions.  
 
Stimulus Guidelines:  

• The wording of the item does not provide a clue to the 
type of operation needed to solve the problem (e.g., item 
does not use words such as “combines”, “altogether”, 
etc.). 

• Items may reflect Add To/Take From, Put Together/Take 
Apart, or Compare situations (refer to Operations and 
Algebraic Thinking Progression document, Table 1, pg. 
7). 

• Item difficulty can adjusted via this example method:  
o using mixed numbers that have to be broken into 

parts prior to doing an operation (e.g., 1 2
5 −

4
5 =

5
5 + 2

5 −
4
5 = 7

5 −
4
5 = 3

5). 
 
TM3b 
Stimulus: The student is presented with a contextual problem 
involving the addition or subtraction of fractions referring to the 
same whole and having like denominators. 
 
Example Stem 1: Jack has 2 3

4 feet of rope. Together, Jack and 

Diane have 4 1
4 feet of rope. How many feet of rope does Diane 

have? Enter your answer in the response box. 
 
Example Stem 2: A baker has 3 3

4  cups of sugar. She has 

2 1
4 more cups of sugar than cups of flour. How many cups of 

flour does she have? Enter your answer in the response box. 
 
Rubric: (1 point) The student enters the correct fraction 
(e.g, 1 2

4 , 1 2
4 ). 

 
Response Type: Equation/Numeric  
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Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction 
a/b with a > 1 as a sum 
of fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student is prompted to manipulate a 
model representing the addition or subtraction of fractions.  
 
Stimulus Guidelines:  

• Items may reflect Add To/Take From, Put 
Together/Take Apart, or Compare situations (refer to 
Operations and Algebraic Thinking Progression 
document, Table 1, pg. 7). 

• Item difficulty can be adjusted via this example 
method:   

o Using mixed numbers that have to be broken 
into parts prior to doing an operation (e.g., 
1 2
5 −

4
5 =

5
5 +

2
5 −

4
5 =

7
5 −

4
5 =

3
5) 

 
TM3c 
Stimulus: The student is presented with a contextual problem 
involving the addition or subtraction of fractions. 
 

Example Stem 1: Michael eats 
6
4

of a bag of crackers. Erin 

eats 
6
5

of a bag of crackers. 

  
 
Part A: Shade the model to show how many bags of crackers 
Michael and Erin eat together. 
 
Part B: Click on the total number of bags of crackers Michael 
and Erin eat together. 
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Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction 
a/b with a > 1 as a sum 
of fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student is prompted to manipulate a 
model representing the addition or subtraction of fractions.  
 
Stimulus Guidelines:  

• Items may reflect Add To/Take From, Put 
Together/Take Apart, or Compare situations (refer to 
Operations and Algebraic Thinking Progression 
document, Table 1, pg. 7). 

• Item difficulty can be adjusted via this example 
method:   

o Using mixed numbers that have to be broken 
into parts prior to doing an operation (e.g., 
1 2
5 −

4
5 =

5
5 +

2
5 −

4
5 =

7
5 −

4
5 =

3
5) 

 
TM3c 
Stimulus: The student is presented with a contextual problem 
involving the addition or subtraction of fractions. 
 

Example Stem 1: Michael eats 
6
4

of a bag of crackers. Erin 

eats 
6
5

of a bag of crackers. 

  
 
Part A: Shade the model to show how many bags of crackers 
Michael and Erin eat together. 
 
Part B: Click on the total number of bags of crackers Michael 
and Erin eat together. 
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Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction 
a/b with a > 1 as a sum 
of fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
  
 

TM3c (continued) 
 
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 
1 3
6). 

Part B: (1 point) The student selects the correct number (e.g., 
1 3
6). 

 
Response Type: Hot Spot 
 
 
Example Stem 2: Michael and Erin have 2 bags of crackers. 
Together they eat 11

6  bags of crackers.   

 
  
Part A: Shade the model to show the fraction of the crackers 
they did not eat.  
  
Part B: Click on the total fraction of bags of crackers that 
remain.  
 

 
  
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 56). 
Part B: (1 point) The student selects the correct number (e.g., 
5
6). 
   
Response Type: Hot Spot 

  



	  

	  
Response	  Type:	  Hot	  Spot	  	  

	  
Response	  Type:	  Equation/Numeric	  	  

Grade 4 Mathematics Item Specification C1 TG                       

14 
Version 2 

Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction 
a/b with a > 1 as a sum 
of fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
  
 

TM3c (continued) 
 
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 
1 3
6). 

Part B: (1 point) The student selects the correct number (e.g., 
1 3
6). 

 
Response Type: Hot Spot 
 
 
Example Stem 2: Michael and Erin have 2 bags of crackers. 
Together they eat 11

6  bags of crackers.   

 
  
Part A: Shade the model to show the fraction of the crackers 
they did not eat.  
  
Part B: Click on the total fraction of bags of crackers that 
remain.  
 

 
  
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 56). 
Part B: (1 point) The student selects the correct number (e.g., 
5
6). 
   
Response Type: Hot Spot 
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Task Model 3c 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.NF.3  
Understand a fraction 
a/b with a > 1 as a sum 
of fractions 1/b. 
 
Evidence Required:  
3. The student solves 
contextual problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole and having like 
denominators by using 
visual fraction models 
and equations to 
represent the problem. 
 
Tools: None 
 
  
 

TM3c (continued) 
 
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 
1 3
6). 

Part B: (1 point) The student selects the correct number (e.g., 
1 3
6). 

 
Response Type: Hot Spot 
 
 
Example Stem 2: Michael and Erin have 2 bags of crackers. 
Together they eat 11

6  bags of crackers.   

 
  
Part A: Shade the model to show the fraction of the crackers 
they did not eat.  
  
Part B: Click on the total fraction of bags of crackers that 
remain.  
 

 
  
Rubric:  
Part A: (1 point) The student builds a model that correctly 
represents a fraction addition or subtraction problem (e.g., 56). 
Part B: (1 point) The student selects the correct number (e.g., 
5
6). 
   
Response Type: Hot Spot 
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Task Model 4a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
4. The student 
understands that a 
fraction a/b is a multiple 
of 1/b. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to enter the value 
of an unknown number in a fraction, multiplication equation.  
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via this example method:  
o The product is a whole number or a fraction. 

 
 
TM4a 
Stimulus: The student is presented with a multiplication 
equation of the form  □ =  𝑎 ×  1𝑏. 
 
Example Stem: Enter the unknown number that makes the 
equation true.  
                      
□ =  4 × 1

12 
 
Rubric: (1 point) The student identifies the equivalent fraction 
or whole number which will make the equation true (e.g., 412). 
 
Response Type: Equation/Numeric  

  



	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 4b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
4. The student 
understands that a 
fraction a/b is a multiple 
of 1/b. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to enter the value 
of an unknown number in a fraction, multiplication equation.  
 
Stimulus Guidelines:  

• The unknown number is one of the factors. 
• Item difficulty can be adjusted via these example 

methods:  
o The product is a whole number or a fraction. 
o The whole number factor (a) is replaced with a 

box (□).  
o The fractional factor (

1
𝑏) is replaced with a box (□). 

 
 
TM4b 
Stimulus: The student is presented with a multiplication 
equation of the form 𝑎𝑏  =  𝑎 × 1𝑏 with an unknown value. 
 
Example Stem: Enter the unknown number that makes the 
equation true. 
                      
4

12  =  □ × 1
12 

 
 
Rubric: (1 point) The student identifies the equivalent fraction 
or whole number which will make the equation true (e.g., 4). 
 
Response Type: Equation/Numeric  
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Task Model 4c 
 
Response Types: 
Matching Tables 
 
DOK Level 2 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
4. The student 
understands that a 
fraction a/b is a multiple 
of 1/b. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify 
expressions that are equivalent to an expression of the form 
𝑐 ×  𝑎𝑏. 
 
Stimulus Guidelines: 

• Fractions presented in stem should have a denominator 
of 2, 3, 4, 5, 6, 8, 10, 12, or 100. 

• Item difficulty may be adjusted via these example 
methods: 

o Use of fractions with denominators that are 
multiples of 2, 3, 4, 5, 6, 8, 10, 12, or 100 

o Use of an expression in the numerator or 
denominator 

 
TM4c 
Stimulus: The student is presented with a fraction 
multiplication expression of the form 𝑐 ×  𝑎𝑏 . 
 
Example Stem 1: Decide whether each expression is equal to 
5 ×  24. Click in the table to respond.  
 

 Equal to 5 ×  24  Not Equal to 5 ×  24  

2 ×  1
20   

4 ×  2
5   

10 ×  1
4   

 
Example Stem 2: Decide whether each expression is equal to 
5 ×  24. Click in the table to respond.  
 

 Equal to 5 ×  24 Not Equal to 5 ×  24 

2 × 1
20   

2 ×  54   

5 × 2
10    

 
Rubric: (1 point) The student correctly identifies the 
expressions as Equal or Not Equal (e.g., Not Equal, Not Equal, 
Equal; Not Equal, Equal, Not Equal). 
 
Response Type: Matching Tables 

  



	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 5 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
5. The student multiplies 
a fraction by a whole 
number. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to write the correct 
product of a fraction and a whole number. 
 
Stimulus Guidelines:  

• All items have an unknown product (𝑎𝑏 × 𝑐 = □). 
• Items may present proper or improper fractions, but not 

mixed numbers. 
• Item difficulty may be adjusted via these example 

methods: 
o Unit fraction times a whole number, product is a 

whole number 
o Unit fraction times a whole number, product is not 

a whole number 
o Non-unit fraction times a whole number, product 

is a whole number 
o Non-unit fraction times a whole number, product 

is not a whole number 
 
 
TM5 
Stimulus: The student is presented with a fraction 
multiplication equation with an unknown product. 
 
Example Stem: Enter the unknown number that makes the 
equation true.     
5
8 × 6 = □ 
 
 
Rubric: (1 point) The student multiplies a fraction and a whole 
number and enters the correct product (e.g., 308 ). 
 
Response Type: Equation/Numeric 
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Task Model 6a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
6. The student solves 
contextual problems 
involving the 
multiplication of a 
fraction by a whole 
number by using visual 
fraction models and 
equations to represent 
the problem. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to solve contextual 
problems involving the multiplication of a fraction by a whole 
number. 
 
Stimulus Guidelines:  

• All items have an unknown product (𝑎𝑏 × 𝑐 = □).  
• Items may present proper or improper fractions, but not 

mixed numbers. 
• Item difficulty can be adjusted via these example 

methods: 
o Unit fraction times a whole number, product is a 

whole number 
o Unit fraction times a whole number, product is not 

a whole number 
o Non-unit fraction times a whole number, product 

is a whole number 
o Non-unit fraction times a whole number, product 

is not a whole number 
 
TM6a 
Stimulus: The student is presented with a contextual problem 
involving the multiplication of a fraction by a whole number. 
 
Example Stem: A bottle holds 3 

5 liter of water. Sam needs 8 
bottles of water to fill his fish tank. How many liters of water 
does Sam need to fill the fish tank? Enter the number of liters. 
 
Rubric: (1 point) The student enters the correct product (e.g.,

24
5  

or 4 4
5). 

 
Response Type: Equation/Numeric 

 
  



	  
Response	  Type:	  Hot	  Spot	  	  
	  
Content	  Domain:	  Number	  and	  Operations—Fractions	  	  
Target	  H:	  Understand	  decimal	  notation	  for	  fractions,	  and	  compare	  decimal	  fractions.	  
(DOK	  1,	  2)	  	  
Standards:	  	  4.NF.C	  Understand	  decimal	  notation	  for	  fractions,	  and	  compare	  decimal	  
fractions.	  	  
4.NF.5	  Express	  a	  fraction	  with	  denominator	  10	  as	  an	  equivalent	  fraction	  with	  
denominator	  100,	  and	  use	  this	  technique	  to	  add	  two	  fractions	  with	  respective	  
denominators	  10	  and	  100.	  For	  example,	  express	  3/10	  as	  30/100,	  and	  add	  3/10	  +	  4/100	  =	  
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Task Model 6b 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
4.NF.4  
Apply and extend 
previous understandings 
of multiplication to 
multiply a fraction by a 
whole number. 
 
Evidence Required:  
6. The student solves 
contextual problems 
involving the 
multiplication of a 
fraction by a whole 
number by using visual 
fraction models and 
equations to represent 
the problem. 
 
Tools: None 

Prompt Features: The student is prompted to solve contextual 
problems involving the multiplication of a fraction by a whole 
number using visual fraction models to solve the problem. 
 
Stimulus guidelines: Same as for TM6a. 
 
 
TM6b 
Stimulus: The student is presented with a contextual problem 
involving the multiplication of a fraction by a whole number. 
 
Example Stem: There are 7 people at a picnic. Each person 
drinks 23 of a liter of lemonade. 
Part A: Each pitcher holds 1 liter. Click on the pitchers to shade 
the amount of lemonade  needed for the picnic. Use the fewest 
number of pitchers possible. 
 
Part B: Click the total amount of lemonade that is needed. 
 

 
 
 
Rubric:  
Part A: (1 point) The student correctly shades the model to 
represent the product (e.g., 4 2

3). 
Part B: (1 point) The student  selects the correct product (e.g., 
14
3 ). 
 
Response Type: Hot Spot 

 



34/100.	  	  
4.NF.6	  Use	  decimal	  notation	  for	  fractions	  with	  denominators	  10	  or	  100.	  For	  example,	  
rewrite	  0.62	  as	  62/100;	  describe	  a	  length	  as	  0.62	  meters;	  locate	  0.62	  on	  a	  number	  line	  
diagram.	  	  
4.NF.7	  Compare	  two	  decimals	  to	  hundredths	  by	  reasoning	  about	  their	  size.	  Recognize	  
that	  comparisons	  are	  valid	  only	  when	  the	  two	  decimals	  refer	  to	  the	  same	  whole.	  Record	  
the	  results	  of	  comparisons	  with	  the	  symbols	  >,	  =,	  or	  <,	  and	  justify	  the	  conclusions,	  e.g.,	  
by	  using	  a	  visual	  model.	  	  
Achievement	  Level	  Descriptors	  
Level	  1	  No	  Descriptor	  	  
Level	  2	  Students	  should	  be	  able	  to	  express	  a	  fraction	  with	  denominator	  10	  as	  an	  
equivalent	  fraction	  with	  denominator	  100	  and	  express	  those	  fractions	  as	  decimals.	  	  
Level	  3	  Students	  should	  be	  able	  to	  add	  two	  fractions	  with	  respective	  denominators	  10	  
and	  100	  by	  first	  converting	  to	  two	  fractions	  with	  like	  denominators;	  compare	  two	  
decimals	  to	  the	  hundredths	  using	  >,	  <,	  =,	  or	  on	  a	  number	  line;	  and	  compare	  decimals	  by	  
reasoning	  about	  their	  size.	  	  
Level	  4	  Students	  should	  be	  able	  to	  compare	  two	  decimals	  to	  the	  hundredths	  using	  <,	  >,	  
and	  =	  and	  justify	  the	  conclusions	  by	  using	  visual	  models.	  	  
Evidence	  Required	  

	  

Grade 4 Mathematics Item Specification C1 TH           
 

3 
Version 2.0 

Evidence Required: 1. The student expresses a fraction with denominator 10 as an 
equivalent fraction with denominator 100. 

2. The student adds two fractions with respective denominators 
10 and 100. 
 

3. The student uses decimal notation to represent fractions with 
denominators 10 or 100. 

 
4. The student locates decimal numbers to the hundredths 

place on a number line. 

5. The student compares two decimals to the hundredths place 
by reasoning about their size, using the symbols <, >, or =. 

Allowable Response 
Types: 

Matching Tables; Hot Spot; Equation/Numeric; Graphing 

Allowable Stimulus 
Materials: 

<, >, and = symbols, fractions, decimals to the hundredths, 
decimal models, number lines, fraction addition problems 

Construct-Relevant 
Vocabulary: 

Equivalent, equal, decimal, kilometers, meters, centimeters, 
kilograms, grams, liters, milliliters, length, mass, volume, 
number line, fraction, denominator, equation, expression 

Allowable Tools: None 
Target-Specific 

Attributes: 
• Denominators are limited to 10 and 100. Decimals are 

limited to tenths and hundredths. 
• Unless otherwise specified, improper fractions and mixed 

numbers do not receive special treatment. 
Non-Targeted 

Constructs: 
None 

Accessibility Concerns: Visual graphics may be difficult or not accessible for students 
who are blind or visually impaired. Reviewing tactile graphs may 
be time consuming but not prohibitive. The simplest graphics 
should be used to minimize this issue. Students with dyscalculia 
may have difficulty with the calculations. Students with visual 
perceptual disabilities may struggle with answer choices that 
contain complex number sentences. Students who are visually 
impaired or blind may need enlarged or brailled text. Students 
with reading disabilities may struggle with the reading load of 
word problems. All vocabulary should be at or below grade level 
to minimize this issue. Students with reading disabilities may 
need to read the text out loud, or have access to trackers or 
maskers to follow along. Students with visual processing 
impairments may benefit from using a tracker or masker when 
reading. Drag and Drop response types may not be accessible 
for students who are visually impaired. Consider replacing these 
response types with multiple choice items for Braille versions. 
The accommodations listed here are suggestions and could be 
altered depending on what accommodations will be allowable. 

Development Notes: Much of 4.NF.7 will be measured in Claims 2, 3, and 4. 
  



	  
Response	  Type:	  Equation/Numeric	  	  

	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 1a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.5 
Express a fraction with 
denominator 10 as an 
equivalent fraction with 
denominator 100, and use 
this technique to add two 
fractions with respective 
denominators 10 and 100. 
For example, express 3/10 
as 30/100, and add 3/10 + 
4/100 = 34/100. 
 
Evidence Required:  
1. The student expresses a 
fraction with denominator 
10 as an equivalent 
fraction with denominator 
100. 
 
Tools: None 
 

Prompt Features: The student is prompted to find equivalent 
fractions with denominators 10 or 100. 
 
Stimulus Guidelines: 

• Item difficulty can be adjusted via these example 
methods: 

o Location of the unknown 
o Use of fractions greater than 1 

 
 
TM1a 
Stimulus: The student is presented with an equation with an 
unknown numerator that sets a fraction with denominator 10 
equal to a fraction with denominator 100. 
 
Example Stem 1: Enter the unknown number that makes this 
equation true. 
 
□
10 =  40

100 

 
Example Stem 2: Enter the unknown number that makes this 
equation true. 
 
4

10 =  □
100 

 
 
Rubric: (1 point) The student determines an equivalent 
fraction and enters the correct number (e.g., 4; 40). 
 
Response Type: Equation/Numeric 
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Task Model 1b 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.NF.5 
Express a fraction with 
denominator 10 as an 
equivalent fraction with 
denominator 100, and use 
this technique to add two 
fractions with respective 
denominators 10 and 100. 
For example, express 3/10 
as 30/100, and add 3/10 + 
4/100 = 34/100. 
 
Evidence Required:  
1. The student expresses a 
fraction with denominator 
10 as an equivalent 
fraction with denominator 
100. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to find equivalent 
fractions with denominators 10 or 100. 
 
Stimulus Guidelines: 

• Each equation shows a fraction with denominator 10 
equal to a fraction with denominator 100. 

• Item difficulty can be adjusted via this example 
method: 

o Use of fractions greater than 1 
 
TM1b 
Stimulus: The student is presented with an equation that sets 
a fraction with denominator 10 equal to a fraction with 
denominator 100. 
 
Example Stem: Determine if each equation is true or false. 
Select True or False for each equation. 
 
 
 
 True False 

 
4
10 =

40
100 

 

  

 
5
10 =

50
10 

 

  

 
11
10 =

110
100 

 

  

 
Rubric: (1 point) The student correctly identifies all three 
equations as true or false, showing understanding of 
equivalent fractions with denominators 10 or 100 (e.g., T, F, 
T). 
 
Response Type: Matching Tables 

  



	  
Response	  Type:	  Matching	  Tables	  	  

	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 2a 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.NF.5 
Express a fraction with 
denominator 10 as an 
equivalent fraction with 
denominator 100, and 
use this technique to add 
two fractions with 
respective denominators 
10 and 100. For 
example, express 3/10 
as 30/100, and add 3/10 
+ 4/100 = 34/100. 
 
Evidence Required:  
2. The student adds two 
fractions with respective 
denominators 10 and 
100. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify correctly 
solved fraction addition problems. 
 
Stimulus Guidelines:  

• In each item, fraction addition equations/expressions 
must include exactly 

o one addend with the denominator 10; and 
o one addend with the denominator 100. 

• Item difficulty can be adjusted via this example method: 
o Use of fractions greater than 1 

 
 
TM2a 
Stimulus: The student is presented with three fraction addition 
equations in the answer choices. 
 
Example Stem: Determine if each equation is true or false. 
Select True or False for each equation. 
 
 
 True False 

 
5
10 +

18
100 =

68
100 

 

  

 
11
10 +

13
100 =

24
100 

 

  

 
10
10 +

45
100 =

145
100 

 

  

 
 
Rubric: (1 point) The student shows the ability to add fractions 
with denominators 10 and 100 by correctly identifying all three 
equations as true or false (e.g., T, F, T). 
 
Response Type: Matching Tables 
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Task Model 2b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.5 
Express a fraction with 
denominator 10 as an 
equivalent fraction with 
denominator 100, and 
use this technique to add 
two fractions with 
respective denominators 
10 and 100. For 
example, express 3/10 
as 30/100, and add 3/10 
+ 4/100 = 34/100. 
 
Evidence Required:  
2. The student adds two 
fractions with respective 
denominators 10 and 
100. 
 
Tools: None 
 
 

Prompt Features: The student solves a fraction addition 
problem involving fractions with denominators 10 and 100. 
 
Stimulus Guidelines:  

• In each item, fraction addition equations/expressions 
must include exactly 

o one addend with the denominator 10; and 
o one addend with the denominator 100. 

• The unknown number in the equation is either the sum 
or the numerator of the sum. 

• Item difficulty can be adjusted via this example method: 
o Use of fractions greater than 1 

 
 
TM2b 
Stimulus: The student is presented with a fraction addition 
equation with an unknown number. 
 
Example Stem 1: Enter the unknown number that makes this 
equation true. 
 
6
10 +

3
100 =

�
100 

 
 
Example Stem 2: Enter the unknown fraction that makes this 
equation true. 
 
3
10 +

15
100 =

�
�
 

 
 
Rubric: (1 point) The student finds the sum of fractions with 
denominators 10 or 100 and correctly enters the value of the 
unknown number (e.g., 63; 45100). The student may also give a 
correct decimal equivalent to an unknown fraction (e.g., not 
possible for example stem 1 since the unknown is a numerator 
only; 0.45). 
 
Response Type: Equation/Numeric 

 
  



	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 2c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.5 
Express a fraction with 
denominator 10 as an 
equivalent fraction with 
denominator 100, and 
use this technique to add 
two fractions with 
respective denominators 
10 and 100. For 
example, express 3/10 
as 30/100, and add 3/10 
+ 4/100 = 34/100. 
 
Evidence Required:  
2. The student adds two 
fractions with respective 
denominators 10 and 
100. 
 
Tools: None 
 
 

Prompt Features: The student solves a fraction addition 
problem involving fractions with denominators 10 and 100. 
 
Stimulus Guidelines:  

• In each item, fraction addition equations/expressions 
must include exactly 

o one addend with the denominator 10; and 
o one addend with the denominator 100. 

• The unknown number in the equation is either an addend 
or the numerator of an addend. 

• Item difficulty can be adjusted via this example method: 
o Use of fractions greater than 1 

 
 
TM2c 
Stimulus: The student is presented with a fraction addition 
equation with an unknown number. 
 
Example Stem 1: Enter the unknown number that makes this 
equation true. 
 
□
10 +

15
100 =

65
100 

 
Example Stem 2: Enter the unknown fraction that makes this 
equation true. 
 
3
10 +

�
�
= 65
100 

 
 
Rubric: (1 point) The student finds the sum of fractions with 
denominators 10 or 100 and correctly enters the value of the 
unknown number (e.g., 5; 

35
100). The student may also give a 

correct decimal equivalent to an unknown fraction (e.g., not 
possible for example stem 1 since the unknown is a numerator 
only; 0.35). 
 
Response Type: Equation/Numeric 
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Task Model 3a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.6 
Use decimal notation for 
fractions with 
denominators 10 or 100. 
For example, rewrite 
0.62 as 62/100; describe 
a length as 0.62 meters; 
locate 0.62 on a number 
line diagram. 
 
Evidence Required:  
3. The student uses 
decimal notation to 
represent fractions with 
denominators 10 or 100. 
 
Tools: None 

Prompt Features: The student uses decimal notation to 
represent fractions with denominators 10 or 100. 
 
Stimulus Guidelines: 

• Item difficulty can be adjusted via this example method: 
o Use of fractions greater than 1 

 
 
TM3a 
Stimulus: The student is presented with a fraction with 
denominator 10 or 100. 
  
Example Stem: Enter a decimal that is equivalent to 

3
10. 

 
 
Rubric: (1 point) The student determines an equivalent decimal 
representation of the given fraction and enters the correct 
decimal (e.g., 0.3). 
 
Response Type: Equation/Numeric 
 
 
 

  



	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 3b 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.NF.6 
Use decimal notation for 
fractions with 
denominators 10 or 100. 
For example, rewrite 
0.62 as 62/100; describe 
a length as 0.62 meters; 
locate 0.62 on a number 
line diagram. 
 
Evidence Required:  
3. The student uses 
decimal notation to 
represent fractions with 
denominators 10 or 100. 
 
Tools: None 
 
 

Prompt Features: The student selects equivalent 
representations of decimals and fractions with the denominators 
10 or 100. 
 
Stimulus Guidelines:  

• Answer choices should be in the form of equations. 
• Each answer choice should reflect a different fraction and 

decimal.  
• Item difficulty can be adjusted via this example method: 

o Use of fractions/decimals greater than 1 
 
 
TM3b 
Stimulus: The student is presented with three equations that 
set fractions with denominators of 10 or 100 equal to decimals, 
in the answer choices. 
 
Example Stem: Determine if each equation is true or false. 
Select True or False for each equation. 
 
 
 True False 

 
85

100 =  85.100 
 

  

 

    20
100 = 0.2             

 

  

 

 14
100 = 0.014      

 

  

 
 
Rubric: (1 point) The student correctly identifies all three 
equations as true or false, showing the ability to translate 
between decimal and fraction representations (e.g., F, T, F). 
 
Response Type: Matching Tables 

 
  



	  
Response	  Type:	  Equation/Numeric	  	  	  
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Task Model 4a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.6 
Use decimal notation 
for fractions with 
denominators 10 or 
100. For example, 
rewrite 0.62 as 
62/100; describe a 
length as 0.62 
meters; locate 0.62 
on a number line 
diagram. 
 
Evidence Required:  
4. The student 
locates decimal 
numbers to the 
hundredths place on 
a number line. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to identify the decimal 
value of a point on a number line.  
 
Stimulus Guidelines:  

• Each item presents a decimal number line.  
• Items must not require students to select/identify decimals 

that go beyond the hundredths place. 
 
TM4a 
Stimulus: The student is presented with a number line with a point 
marked on a tick mark or between two tick marks and labeled with 
a variable. 
 
Example Stem 1: Enter the decimal value of the unknown number 
located at point N. 
 
 

 
 

Example Stem 2: Enter the decimal value of the unknown number 
located at point N. 
 

 
 
 
Rubric: (1 point) The student locates a decimal number on a 
number line and enters the correct value of the variable (e.g., 3.9; 
3.64). 

 
Response Type: Equation/Numeric 
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Task Model 4b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.NF.6 
Use decimal notation 
for fractions with 
denominators 10 or 
100. For example, 
rewrite 0.62 as 
62/100; describe a 
length as 0.62 
meters; locate 0.62 
on a number line 
diagram. 
 
Evidence Required:  
4. The student 
locates decimal 
numbers to the 
hundredths place on 
a number line. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to locate a point on a 
decimal number line. 
 
Stimulus Guidelines: 

• Each item presents a number line.  
• Items must not require students to select/identify decimals 

that go beyond the hundredths place. 
 
TM4b 
Stimulus: The student is presented with a number line and a 
number whose value is located at a tick mark or between two tick 
marks on the number line. 
 
Example Stem 1: Use the Add Point tool to put a point on the 
number line to show the location of 2.2. 

 
 
Rubric: (1 point) The student locates a decimal number on a 
number line and places the point on the correct tick mark (e.g., 
student places the point at 2.2). 
 
Response Type: Graphing 
 
 
Example Stem 2: Use the Add Point tool to put a point on the 
number line to show the location of 2.32. 
 

 
 
Rubric: (1 point) The student locates a decimal number on a 
number line and places the point within a range equal to 10% of the 
interval above or below the correct spot, without placing the point 
on or beyond the nearest tick mark (e.g., student places the point 
in the range of 2.30 – 2.34). 
 
Response Type: Graphing 

  



	  
Response	  Type:	  Graphing	  	  	  

	  
Response	  Type:	  Equation/Numeric	  (3	  response	  boxes)	  	  	  
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Task Model 4b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.NF.6 
Use decimal notation 
for fractions with 
denominators 10 or 
100. For example, 
rewrite 0.62 as 
62/100; describe a 
length as 0.62 
meters; locate 0.62 
on a number line 
diagram. 
 
Evidence Required:  
4. The student 
locates decimal 
numbers to the 
hundredths place on 
a number line. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to locate a point on a 
decimal number line. 
 
Stimulus Guidelines: 

• Each item presents a number line.  
• Items must not require students to select/identify decimals 

that go beyond the hundredths place. 
 
TM4b 
Stimulus: The student is presented with a number line and a 
number whose value is located at a tick mark or between two tick 
marks on the number line. 
 
Example Stem 1: Use the Add Point tool to put a point on the 
number line to show the location of 2.2. 

 
 
Rubric: (1 point) The student locates a decimal number on a 
number line and places the point on the correct tick mark (e.g., 
student places the point at 2.2). 
 
Response Type: Graphing 
 
 
Example Stem 2: Use the Add Point tool to put a point on the 
number line to show the location of 2.32. 
 

 
 
Rubric: (1 point) The student locates a decimal number on a 
number line and places the point within a range equal to 10% of the 
interval above or below the correct spot, without placing the point 
on or beyond the nearest tick mark (e.g., student places the point 
in the range of 2.30 – 2.34). 
 
Response Type: Graphing 
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Task Model 4c 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.NF.6 
Use decimal notation 
for fractions with 
denominators 10 or 
100. For example, 
rewrite 0.62 as 
62/100; describe a 
length as 0.62 
meters; locate 0.62 
on a number line 
diagram. 
 
Evidence Required:  
4. The student 
locates decimal 
numbers to the 
hundredths place on 
a number line. 
 
Tools: None 

Prompt Features: The student is prompted to select the correct 
location of decimal numbers to the hundredths place on a number 
line. 
 
Stimulus Guidelines: 

• Each item presents a decimal number line with three 
variables above different tick marks.  

• Items must not require students to select/identify decimals 
that go beyond the hundredths place. 

 
TM4c 
Stimulus: The student is presented with a number line which 
includes three variables. 
 
Example Stem: Use this number line to identify the numbers that 
each letter represents. 
 

 
Enter the number for Q in the first box, T in the second box, and V 
in the third box. 
 
Rubric: (1 point) The student shows an understanding of decimal 
number lines by correctly identifying the value of all three letters on 
the number line (e.g., 0.58, 0.67, and 0.74). 
 
Response Type: Equation/Numeric (3 response boxes) 
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Task Model 5 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.NF.7 
Compare two decimals to 
hundredths by reasoning 
about their size. 
Recognize that 
comparisons are valid 
only when the two 
decimals refer to the 
same whole. Record the 
results of comparisons 
with the symbols >, =, 
or <, and justify the 
conclusions, e.g., by 
using a visual model. 
 
Evidence Required:  
5. The student compares 
two decimals to the 
hundredths place by 
reasoning about their 
size, using the symbols 
<, >, or =. 
 
Tools: None 

Prompt Features: The student enters the correct symbol (<, 
>, or =) to compare two decimals. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o Both decimals have the same number of places 
represented before and after the decimal point. 

o Decimals have a different number of places 
represented before the decimal point, but the 
same number after the decimal point. 

o Decimals have a different number of places 
represented after the decimal point. 

 
TM5 
Stimulus: The student is presented with two decimals, up to 
the hundredths place. 
 
Example Stem: Enter the symbol (<, >, or =) that goes in the 
box to make a true comparison.  
 
0.5 � 0.4 
 
Rubric: (1 point) The student enters the correct symbol to 
compare two decimals (e.g., >). 
 
Response Type: Equation/Numeric 

 
 



Content	  Domain:	  Measurement	  and	  Data	  	  
Target	  I:	  Solve	  problems	  involving	  measurement	  and	  conversion	  of	  measurements	  from	  
a	  larger	  unit	  to	  a	  smaller	  unit.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.MD.A	  Solve	  problems	  involving	  measurement	  and	  conversion	  of	  
measurements	  from	  a	  larger	  unit	  to	  a	  smaller	  unit.	  	  
4.MD.1	  Know	  relative	  sizes	  of	  measurement	  units	  within	  one	  system	  of	  units	  including	  
km,	  m,	  cm;	  kg,	  g;	  lb,	  oz;	  L,	  mL;	  hr,	  min,	  sec.	  Within	  a	  single	  system	  of	  measurement,	  
express	  measurements	  in	  a	  larger	  unit	  in	  terms	  of	  a	  smaller	  unit.	  Record	  measurement	  
equivalents	  in	  a	  two-‐column	  table.	  For	  example,	  know	  that	  1	  ft	  is	  12	  times	  as	  long	  as	  1	  
in.	  Express	  the	  length	  of	  a	  4	  ft	  snake	  as	  48	  in.	  Generate	  a	  conversion	  table	  for	  feet	  and	  
inches	  listing	  the	  number	  pairs	  (1,	  12),	  (2,	  24),	  (3,	  36),	  ...	  	  
4.MD.2	  Use	  the	  four	  operations	  to	  solve	  word	  problems	  involving	  distances,	  intervals	  of	  
time,	  liquid	  volumes,	  masses	  of	  objects,	  and	  money,	  including	  problems	  involving	  simple	  
fractions	  or	  decimals,	  and	  problems	  that	  require	  expressing	  measurements	  given	  in	  a	  
larger	  unit	  in	  terms	  of	  a	  smaller	  unit.	  Represent	  measurement	  quantities	  using	  diagrams	  
such	  as	  number	  line	  diagrams	  that	  feature	  a	  measurement	  scale.	  	  
4.MD.3	  Apply	  the	  area	  and	  perimeter	  formulas	  for	  rectangles	  in	  real-‐world	  and	  
mathematical	  problems.	  For	  example,	  find	  the	  width	  of	  a	  rectangular	  room	  given	  the	  
area	  of	  the	  flooring	  and	  the	  length,	  by	  viewing	  the	  area	  formula	  as	  a	  multiplication	  
equation	  with	  an	  unknown	  factor.	  	  
Range	  Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  know	  relative	  sizes	  of	  measurement	  units	  within	  one	  
system	  of	  units,	  including	  in,	  ft,	  yd;	  km,	  m,	  cm;	  kg,	  g;	  lb.,	  oz.;	  L,	  mL;	  and	  hr,	  min,	  sec.	  	  
Level	  2	  Students	  should	  be	  able	  to	  express	  measurements	  in	  a	  larger	  unit	  in	  terms	  of	  a	  
smaller	  unit	  within	  a	  single	  system	  of	  measurement,	  record	  measurement	  equivalents	  in	  
a	  two-‐column	  table,	  and	  apply	  the	  perimeter	  formula	  to	  rectangles	  in	  mathematical	  
problems.	  	  
Level	  3	  Students	  should	  be	  able	  to	  use	  the	  four	  operations	  to	  solve	  problems	  involving	  
distances,	  intervals	  of	  time,	  liquid	  volumes,	  masses	  of	  objects,	  and	  money,	  including	  
problems	  involving	  simple	  fractions	  or	  decimals,	  and	  problems	  that	  require	  expressing	  
measurements	  given	  in	  a	  larger	  unit	  in	  terms	  of	  a	  smaller	  unit;	  represent	  measurement	  
quantities	  using	  diagrams	  such	  as	  number	  line	  diagrams	  that	  feature	  a	  measurement	  
scale;	  and	  apply	  the	  area	  formula	  to	  rectangles	  in	  mathematical	  problems.	  	  
Level	  4	  Students	  should	  be	  able	  to	  apply	  the	  perimeter	  and	  area	  formulas	  to	  rectangles	  
in	  word	  problems.	  	  
Evidence	  Required	  
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Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor 
(Range ALD) 

Target I: Solve 
problems involving 
measurement and 

conversion of 
measurements from a 

larger unit to a smaller 
unit. 

Level 1 Students should be able to know relative sizes of 
measurement units within one system of units, including in, ft, 
yd; km, m, cm; kg, g; lb., oz.; L, mL; and hr, min, sec. 
Level 2 Students should be able to express measurements in a 
larger unit in terms of a smaller unit within a single system of 
measurement, record measurement equivalents in a two-column 
table, and apply the perimeter formula to rectangles in 
mathematical problems. 
Level 3 Students should be able to use the four operations to 
solve problems involving distances, intervals of time, liquid 
volumes, masses of objects, and money, including problems 
involving simple fractions or decimals, and problems that require 
expressing measurements given in a larger unit in terms of a 
smaller unit; represent measurement quantities using diagrams 
such as number line diagrams that feature a measurement scale; 
and apply the area formula to rectangles in mathematical 
problems. 
Level 4 Students should be able to apply the perimeter and area 
formulas to rectangles in word problems. 

Evidence Required: 1. The student converts measurements from larger units to 
smaller units within a single system of units.  
 

2. The student records measurement equivalents in a two-
column table. 
 

3. The student identifies measurement quantities from 
diagrams, such as number line diagrams that feature a 
measurement scale, and uses the information to solve word 
problems. 
 

4. The student applies the area and perimeter formulas for 
rectangles to solve mathematical and real-world problems. 

Allowable Response 
Types: 

Equation/Numeric; Graphing; Matching Tables; Fill-in Tables 

Allowable Stimulus 
Materials: 

Number lines featuring measurement scales, diagrams, tables, 
graphics of rectangles, equations, whole numbers, decimals (to 
the hundredths), fractions (limited to denominators 2, 3, 4, 5, 6, 
8, 10, 12, and 100), measurements (in units of km, m, cm; kg, 
g; lb, oz; L, mL; hr, min, sec) 

Construct-Relevant 
Vocabulary: 

equivalent, mass, volume, interval, area, perimeter, square units 

Allowable Tools: None 
Target-Specific 

Attributes: 
• Conversion factors will not be given to students. 
• All conversions are within one system of measurement, 

from a larger unit to a smaller unit. 
• Multiplication items are limited to four-digit by one-digit 

or two-digit by two-digit. Items may not include 
multiplication with decimals, but may include a whole 
number times a fraction. 

• Division items are limited to four-digit by one-digit 
division of whole numbers. No division with decimals or 
fractions. 

• Operations on fractions may include addition or 
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Task Model 1a 
 
Response Type: 
Equation/Numeric  
 
DOK Level 1 
 
4.MD.1 
Know relative sizes of 
measurement units 
within one system of 
units including km, m, 
cm; kg, g; lb, oz; L, mL; 
hr, min, sec. Within a 
single system of 
measurement, express 
measurements in a 
larger unit in terms of a 
smaller unit. Record 
measurement 
equivalents in a two-
column table. For 
example, know that 1 ft 
is 12 times as long as 1 
in. Express the length of 
a 4 ft snake as 48 in. 
Generate a conversion 
table for feet and inches 
listing the number pairs 
(1, 12), (2, 24), (3, 36), 
... 
 
Evidence Required:  
1. The student converts 
measurements from 
larger units to smaller 
units within a single 
system of units. 
 
Tools: None 

Prompt Features: The student converts measurements within 
one system of units.  
 
Stimulus Guidelines:  

• Conversion must be from larger unit to smaller unit within 
the same system of measurement. 

• Items will involve one of these: 
o Distances (km, m, cm; in, ft ,yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

• Item difficulty can be adjusted via these example 
methods:  

o Conversions involving one or two levels of 
separation within the same system of 
measurement (e.g., feet to inches would be one 
level of separation; yards to inches would be two 
levels of separation) 

o Use of fractions and decimals 
 
TM1a 
Stimulus: The student is presented with a measurement. 
 
Example Stem 1: Enter the unknown number that makes the 
equation true. 
 
3.5 centimeters = □ millimeters 
 
Example Stem 2: Enter the unknown number that makes the 
equation true. 
 
6 feet = □ inches 
 
Rubric: (1 point) The student enters the correct value (e.g., 35; 
72). 
 
Response Type: Equation/Numeric 
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Task Model 1b 
 
Response Type: 
Matching Tables  
 
DOK Level 1 
 
4.MD.1 
Know relative sizes of 
measurement units 
within one system of 
units including km, m, 
cm; kg, g; lb, oz; L, mL; 
hr, min, sec. Within a 
single system of 
measurement, express 
measurements in a 
larger unit in terms of a 
smaller unit. Record 
measurement 
equivalents in a two-
column table. For 
example, know that 1 ft 
is 12 times as long as 1 
in. Express the length of 
a 4 ft snake as 48 in. 
Generate a conversion 
table for feet and inches 
listing the number pairs 
(1, 12), (2, 24), (3, 36), 
... 
 
Evidence Required:  
1. The student converts 
measurements from 
larger units to smaller 
units within a single 
system of units. 
 
Tools: None 

Prompt Features: The student converts measurements within 
one system of units. 
 
Stimulus Guidelines:  

• Measurements in the table must be in smaller units than 
the measurement in the stem. 

• Answer choices should be in the form of whole number, 
decimal (only if dealing with money), or fractional units 
from the same system. 

• Items will involve one of these: 
o Distances (km, m, cm; in, ft ,yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

• Item difficulty can be adjusted via this example method: 
o Conversions involving one or two levels of 

separation within the same system of 
measurement (e.g., feet to inches would be one 
level of separation; yards to inches would be two 
levels of separation) 

 
TM1b 
Stimulus: The student is presented with one measurement in 
the stem. 
 
Example Stem: Decide whether each measurement is equal to 5 
yards. Select Yes or No for each measurement. 
 

 Yes No 
180 inches   
27 inches   
15 feet   

 
Rubric: (1 point) Student correctly selects yes or no for each of 
the given equivalencies (e.g., Y, N, Y). 
 
Response Type: Matching Tables 
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Task Model 2 
 
Response Type: 
Fill-in Table 
 
DOK Level 2 
 
4.MD.1 
Know relative sizes of 
measurement units 
within one system of 
units including km, 
m, cm; kg, g; lb, oz; 
L, mL; hr, min, sec. 
Within a single 
system of 
measurement, 
express 
measurements in a 
larger unit in terms of 
a smaller unit. Record 
measurement 
equivalents in a two-
column table. For 
example, know that 1 
ft is 12 times as long 
as 1 in. Express the 
length of a 4 ft snake 
as 48 in. Generate a 
conversion table for 
feet and inches listing 
the number pairs (1, 
12), (2, 24), (3, 36), 
... 
 
Evidence Required:  
2. The student 
records measurement 
equivalents in a two-
column table. 
 
Tools: None 

Prompt Features: The student is prompted to complete a table of 
equivalent measurements. 
 
Stimulus Guidelines:  

• The left column represents larger units and the right is for 
smaller units. 

• The right column should be empty. 
• Items will involve one of these: 

o Distances (km, m, cm; in, ft ,yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

• Item difficulty can be adjusted via these example methods: 
o Conversions involving one or two levels of separation 

within the same system of measurement (e.g., feet to 
inches would be one level of separation; yards to 
inches would be two levels of separation) 

o The use of fractions or decimals 
o The number of conversions the student must make 

(from 2 to 4 conversions per item) 
 
TM2 
Stimulus: The student is presented with a two-column table. 
 
Example Stem: Enter the unknown numbers to complete the table 
of equal measurements. 

 
Feet Inches 

3  

512  

  
Interaction: The student enters the number of inches into the 
response boxes. 
 
Rubric: (1 point) The student enters the correct equivalencies for 
the given measurements (e.g., 36, 66). 
 
Response Type: Fill-in Table 
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Task Model 3a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.2  
Use the four operations 
to solve word problems 
involving distances, 
intervals of time, liquid 
volumes, masses of 
objects, and money, 
including problems 
involving simple 
fractions or decimals, 
and problems that 
require expressing 
measurements given in 
a larger unit in terms of 
a smaller unit. 
Represent measurement 
quantities using 
diagrams such as 
number line diagrams 
that feature a 
measurement scale. 
 
Evidence Required:  
3. The student identifies 
measurement quantities 
from diagrams, such as 
number line diagrams 
that feature a 
measurement scale, and 
uses the information to 
solve word problems.  
 
Tools: None 

Prompt Features: The student uses a diagram, such as a 
number line that features a measurement scale, to solve word 
problems.  
 
Stimulus Guidelines:  

• All numbers should be changed to create an item. 
• Items will involve one of these: 

o Distances (km, m, cm; in, ft ,yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

 
TM3a 
Stimulus: The student is presented with an object or quantity 
that can be measured using a number line diagram with a 
measurement scale. 
 
Example Stem: Enter the length, in millimeters, of the ribbon. 
 

 
 
Rubric: (1 point) The student enters the correct measurement 
shown in the diagram (e.g., 90).  
 
Note: Depending on the diagram, a range of responses may need 
to be accepted. It is reasonable to allow 89-91 mm for the 
example shown above. 
 
Response Type: Equation/Numeric 

 
 
  



	  

	  
Response	  Type:	  Equation/Numeric	  	  	  
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Task Model 3b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.MD.2  
Use the four operations 
to solve word problems 
involving distances, 
intervals of time, liquid 
volumes, masses of 
objects, and money, 
including problems 
involving simple 
fractions or decimals, 
and problems that 
require expressing 
measurements given in 
a larger unit in terms of 
a smaller unit. 
Represent measurement 
quantities using 
diagrams such as 
number line diagrams 
that feature a 
measurement scale. 
 
Evidence Required: 
3. The student identifies 
measurement quantities 
from diagrams, such as 
number line diagrams 
that feature a 
measurement scale, and 
uses the information to 
solve word problems. 
 
Tools: None 

Prompt Features: The student represents measurement 
quantities on a diagram. 
 
Stimulus Guidelines:  

• The scale’s label should correspond with the system of 
units referenced in the stem. 

• Items will involve one of these: 
o Distances (km, m, cm; in, ft ,yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

 
TM3b 
Stimulus: A number line diagram that contains a labeled 
measurement scale. 
 
Example Stem: An ant starts at the 0-inch mark, walks 12 foot to 
the right along the ruler, and stops. Use the Add Point tool to 
mark where the ant stopped.  

 
Rubric: (1 point) The student correctly represents a 
measurement on a number line diagram (e.g., 6).  
 
Response Type: Graphing 
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Task Model 4a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 1 
 
4.MD.3 
Apply the area and 
perimeter formulas for 
rectangles in real-world 
and mathematical 
problems. For example, 
find the width of a 
rectangular room given 
the area of the flooring 
and the length, by 
viewing the area 
formula as a 
multiplication equation 
with an unknown factor. 
 
Evidence Required:  
4. The student uses the 
area and perimeter 
formulas for rectangles 
to solve problems in 
mathematical and real-
world contexts. 
 
Tools: None 
 

Prompt Features: The student uses the area formula and/or 
perimeter formula to solve a problem in a mathematical or real-
world context. 
 
Stimulus Guidelines:  

• Items may describe rectangles (in pure math context) or 
rectangular shapes (in a real-world context). The shapes 
presented in real-world contextual items must be 
described as “rectangular” (e.g., a rectangular garden, a 
rectangular kitchen, etc.). 

• The dimensions should be whole numbers with units 
listed. 

• Item difficulty can be adjusted via these example 
methods:  

o How “friendly” the numbers are to work with 
o Including a visual diagram with labeled sides 

 
TM4a 
Stimulus: The student is presented with the dimensions of a 
rectangle. 
 
Example Stem: Use the diagram of the rectangular garden to 
solve the problem. 

 
Enter the area, in square feet, of the garden. 
 
Rubric: (1 point) The student enters the correct number (e.g., 
600). 
 
Response Type: Equation/Numeric 

 
  



	  
Response	  Type:	  Equation/Numeric	  	  	  
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Task Model 4b 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.3 
Apply the area and 
perimeter formulas for 
rectangles in real-world 
and mathematical 
problems. For example, 
find the width of a 
rectangular room given 
the area of the flooring 
and the length, by 
viewing the area 
formula as a 
multiplication equation 
with an unknown factor. 
 
Evidence Required:  
4. The student uses the 
area and perimeter 
formulas for rectangles 
to solve problems in 
mathematical and real-
world contexts. 
 
Tools: None 
 

Prompt Features: The student uses the area formula and/or 
perimeter formula to solve a problem in a mathematical or real-
world context. 
 
Stimulus Guidelines:  

• Items may describe rectangles (in pure math context) or 
rectangular shapes (in a real-world context). The shapes 
presented in real-world contextual items must be 
described as “rectangular” (e.g., a rectangular garden, a 
rectangular kitchen, etc.). 

• The dimensions, areas, and perimeters should be whole 
numbers with units listed. 

• Item difficulty can be adjusted via these example 
methods:  

o How “friendly” the numbers are to work with 
o Including a visual diagram with labeled sides 

 
TM4b 
Stimulus: The student is presented with one dimension and 
either the area or perimeter of a rectangle and must find the 
unknown side length. 
 
Example Stem: Use the diagram of the rectangle to solve the 
problem. 

 
The perimeter of the rectangle is 192 inches. What is the length, 
in inches, of the unknown side? 
 
Rubric: (1 point) The student enters the correct number (e.g., 
60). 
 
Response Type: Equation/Numeric 

  



	  
Response	  Type:	  Matching	  Tables	  	  
	  
Content	  Domain:	  Measurement	  and	  Data	  	  
Target	  J:	  Represent	  and	  interpret	  data.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.MD.B	  Represent	  and	  interpret	  data.	  	  
4.MD.4	  Make	  a	  line	  plot	  to	  display	  a	  data	  set	  of	  measurements	  in	  fractions	  of	  a	  unit	  
(1/2,	  1/4,	  1/8).	  Solve	  problems	  involving	  addition	  and	  subtraction	  of	  fractions	  by	  using	  
information	  presented	  in	  line	  plots.	  For	  example,	  from	  a	  line	  plot	  find	  and	  interpret	  the	  
difference	  in	  length	  between	  the	  longest	  and	  shortest	  specimens	  in	  an	  insect	  collection.	  	  
Range	  Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  identify	  data	  from	  a	  given	  line	  plot	  using	  whole	  
numbers.	  	  
Level	  2	  Students	  should	  be	  able	  to	  use	  data	  from	  a	  given	  line	  plot	  using	  fractions	  1/2,	  
1/4,	  and	  1/8	  to	  solve	  one-‐step	  problems.	  	  
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Task Model 4c 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.MD.3 
Apply the area and 
perimeter formulas for 
rectangles in real-world 
and mathematical 
problems. For example, 
find the width of a 
rectangular room given 
the area of the flooring 
and the length, by 
viewing the area 
formula as a 
multiplication equation 
with an unknown factor. 
 
Evidence Required:  
4. The student uses the 
area and perimeter 
formulas for rectangles 
to solve problems in 
mathematical and real-
world contexts. 
 
Tools: None 

Prompt Features: The student is prompted to identify possible 
dimensions of a rectangle. 
 
Stimulus Guidelines:  

• Items may describe rectangles (in pure math context) or 
rectangular shapes (in a real-world context). The shapes 
presented in real-world contextual items must be 
described as “rectangular” (e.g., a rectangular garden, a 
rectangular kitchen, etc.). 

• The dimensions, areas, and perimeters should be whole 
numbers with units listed. 

• Item difficulty can be adjusted via this example method:  
o How “friendly” the numbers are to work with 

   
TM4c 
Stimulus: The student is presented with the area or perimeter of 
a rectangle. 
 
Example Stem 1: The dimensions for three rectangles are 
shown. Decide whether each rectangle has an area equal to 100 
square feet. Select Yes or No for each rectangle.  
 

 Yes No 

Rectangle 1: 
• Length = 5 ft  
• Width = 20 ft 

  

Rectangle 2: 
• Length =10 ft  
• Width = 10 ft 

  

Rectangle 3: 
• Length = 4 ft 
• Width = 25 ft 

  

 
Example Stem 2: The dimensions for three rectangular gardens 
are shown. Decide whether each garden has a perimeter equal to 
100 meters. Select Yes or No for each garden. 
 

 Yes No 
Garden 1: 

• Length = 5 m  
• Width = 45 m 

  

Garden 2: 
• Length = 50 m  
• Width = 50 m 

  

Garden 3: 
• Length = 4 m 
•  Width = 25 m 

  

 
Rubric: (1 point) The student selects all of the correct 
dimensions for the rectangle (e.g., Y, Y, Y; Y, N, N). 
 
Response Type: Matching Tables 

 



Level	  3	  Students	  should	  be	  able	  to	  create	  a	  line	  plot	  to	  represent	  a	  data	  set	  using	  
fractions	  1/2,	  1/4,	  and	  1/8,	  and	  interpret	  data	  from	  a	  line	  plot	  to	  solve	  problems	  
involving	  addition	  and	  subtraction	  of	  fractions	  with	  like	  denominators.	  	  
Level	  4	  No	  Descriptor	  	  
Evidence	  Required	  
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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: Measurement and Data  
Target J [s]: Represent and interpret data. (DOK 1, 2) 
 
Tasks for this target will ask students to create or use a line plot and provide context for 
4.NF Target G (specifically, addition and subtraction of fractions with like denominators). 

Standards: 
4.MD.B, 4.MD.4 

4.MD.B Represent and interpret data. 
 
4.MD.4 Make a line plot to display a data set of measurements 
in fractions of a unit (1/2, 1/4, 1/8). Solve problems involving 
addition and subtraction of fractions by using information 
presented in line plots. For example, from a line plot find and 
interpret the difference in length between the longest and 
shortest specimens in an insect collection. 

Related Below-Grade 
and Above-Grade 

Standards for Purposes 
of Planning for Vertical 

Scaling: 
 

3.MD.B, 3.MD.4 
 

 5.MD.B, 5.MD.2 
 

Related Grade 3 Standards 
 
3.MD.B Represent and interpret data. 
 
3.MD.4 Generate measurement data by measuring lengths using 
rulers marked with halves and fourths of an inch. Show the data 
by making a line plot, where the horizontal scale is marked off in 
appropriate units— whole numbers, halves, or quarters. 
 
Related Grade 5 Standards 
 
5.MD.B Represent and interpret data. 
 
5.MD.2 Make a line plot to display a data set of measurements 
in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions 
for this grade to solve problems involving information presented 
in line plots. For example, given different measurements of liquid 
in identical beakers, find the amount of liquid each beaker would 
contain if the total amount in all the beakers were redistributed 
equally. 

DOK Levels: 1, 2 
Achievement Level Descriptors: 

RANGE Achievement 
Level Descriptor 

(Range ALD) 
Target J: Represent and 

interpret data. 

Level 1 Students should be able to identify data from a given 
line plot using whole numbers. 
Level 2 Students should be able to use data from a given line 
plot using fractions 1/2, 1/4, and 1/8 to solve one-step problems. 
Level 3 Students should be able to create a line plot to represent 
a data set using fractions 1/2, 1/4, and 1/8, and interpret data 
from a line plot to solve problems involving addition and 
subtraction of fractions with like denominators. 
Level 4 No Descriptor 

Evidence Required: 1. The student completes a line plot to display a data set of 
measurements in fractions of a unit (1/2, 1/4, 1/8). 

2. The student solves problems involving addition and 
subtraction of fractions with like denominators by using 
information presented in line plots.  
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Task Model 1 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.MD.4  
Make a line plot to 
display a data set of 
measurements in 
fractions of a unit (1/2, 
1/4, 1/8). Solve 
problems involving 
addition and 
subtraction of fractions 
by using information 
presented in line plots. 
For example, from a 
line plot find and 
interpret the difference 
in length between the 
longest and shortest 
specimens in an insect 
collection.  
 
Evidence Required:  
1. The student creates 
a line plot to display a 
data set of 
measurements in 
fractions of a unit (1/2, 
1/4, 1/8). 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student completes a line plot that displays 
a given data set of measurements in fractional units. 
 
Stimulus Guidelines:  

• Fractions in the data set should use the same denominator. 
• At least two whole number endpoints must be labeled on the 

scale of the line plot. 
• Measurement data may reflect classroom contexts or 

scientific contexts (appropriate to 4th grade), and are 
limited to these attributes and units: 

o distances (km, m, cm; in, ft, yd) 
o intervals of time (hr, min, sec) 
o liquid volumes (L, mL) 
o masses of objects (kg, g; lb, oz) 

• Item difficulty can be adjusted via these example methods: 
o How many tick marks are pre-labeled or how many 

the student is prompted to label 
o The number of data points listed in the data set 
o Whether the data points are listed in order or given in 

a random sequence 
o The interval spanned by the data points—both its size 

and the actual endpoints 
o The form of fractions allowed as data points (e.g., 

proper fractions, improper fractions, mixed numbers, 
whole numbers). 

 
TM1 
Stimulus: The student is presented with a data set of 
measurements in list or table format and a number line. 
 
Example Stem: Michelle measures the mass of the books in her 
desk. The list shows the mass of each book in pounds. 
 

4
8 ,
1
4 ,
3
8 ,
1
2 ,
9
8 ,
3
4 , 1

7
8 , 2 

 
Click above a tick mark to complete the line plot that displays the 
data.  
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Task Model 1 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.MD.4  
Make a line plot to 
display a data set of 
measurements in 
fractions of a unit (1/2, 
1/4, 1/8). Solve 
problems involving 
addition and 
subtraction of fractions 
by using information 
presented in line plots. 
For example, from a 
line plot find and 
interpret the difference 
in length between the 
longest and shortest 
specimens in an insect 
collection.  
 
Evidence Required:  
1. The student creates 
a line plot to display a 
data set of 
measurements in 
fractions of a unit (1/2, 
1/4, 1/8). 
 
Tools: None 

TM1 (continued) 
Rubric: (1 point) The student places all of the correct data points 
to complete the line plot with no incorrect or missing points (e.g., 
as shown below). 
 

 
 
Response Type: Hot Spot 

 
 
 
 
 
  



	  
	  
Content	  Domain:	  Measurement	  and	  Data	  	  
Target	  K:	  Geometric	  measurement:	  understand	  concepts	  of	  angle	  and	  measure	  angles.	  
(DOK	  1,	  2)	  	  
Standards:	  	  4.MD.C	  Geometric	  measurement:	  understand	  concepts	  of	  angle	  and	  
measure	  angles.	  	  
4.MD.5	  Recognize	  angles	  as	  geometric	  shapes	  that	  are	  formed	  wherever	  two	  rays	  share	  
a	  common	  endpoint,	  and	  understand	  concepts	  of	  angle	  measurement:	  	  
a.	  An	  angle	  is	  measured	  with	  reference	  to	  a	  circle	  with	  its	  center	  at	  the	  common	  
endpoint	  of	  the	  rays,	  by	  considering	  the	  fraction	  of	  the	  circular	  arc	  between	  the	  points	  
where	  the	  two	  rays	  intersect	  the	  circle.	  An	  angle	  that	  turns	  through	  1/360	  of	  a	  circle	  is	  
called	  a	  “one-‐	  degree	  angle,”	  and	  can	  be	  used	  to	  measure	  angles.	  	  
b.	  An	  angle	  that	  turns	  through	  n	  one-‐degree	  angles	  is	  said	  to	  have	  an	  angle	  measure	  of	  n	  
degrees.	  	  
4.MD.6	  Measure	  angles	  in	  whole-‐number	  degrees	  using	  a	  protractor.	  Sketch	  angles	  of	  
specified	  measure.	  	  
4.MD.7	  Recognize	  angle	  measure	  as	  additive.	  When	  an	  angle	  is	  decomposed	  into	  non-‐
overlapping	  parts,	  the	  angle	  measure	  of	  the	  whole	  is	  the	  sum	  of	  the	  angle	  measures	  of	  
the	  parts.	  Solve	  addition	  and	  subtraction	  problems	  to	  find	  unknown	  angles	  on	  a	  diagram	  
in	  real	  world	  and	  mathematical	  problems,	  e.g.,	  by	  using	  an	  equation	  with	  a	  symbol	  for	  
the	  unknown	  angle	  measure.	  	  
Range	  Achievement	  Descriptors	  
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Task Model 2 
 
Response Type:  
Equation/Numeric  
 
DOK Level 2 
 
4.MD.4  
Make a line plot to 
display a data set of 
measurements in 
fractions of a unit (1/2, 
1/4, 1/8). Solve 
problems involving 
addition and subtraction 
of fractions by using 
information presented in 
line plots. For example, 
from a line plot find and 
interpret the difference 
in length between the 
longest and shortest 
specimens in an insect 
collection.  
 
Evidence Required: 
2. The student solves 
problems involving 
addition and subtraction 
of fractions with like 
denominators by using 
information presented in 
line plots. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student solves problems involving 
addition and subtraction of fractions with like denominators by 
using information presented in line plots.  
 
Stimulus Guidelines:  

• Measurement data may reflect classroom contexts or 
scientific contexts (appropriate to 4th grade), and are 
limited to these attributes and units: 

o Distances (km, m, cm; in, ft, yd) 
o Intervals of time (hr, min, sec) 
o Liquid volumes (L, mL) 
o Masses of objects (kg, g; lb, oz) 

• Item difficulty can be adjusted via these example 
methods:  

o The form that the fractions take (e.g., proper 
fraction, improper fraction, mixed number, whole 
number) 

o The number of data points plotted in the line plot 
o what each X represents (e.g., does it stand for one 

measurement or multiple measurements?) 
o The interval spanned by the data points—both its 

size and the actual endpoints 
o How many of the tick marks are labeled on the line 

plot scale (labels must be evenly spaced) 
o Adding/subtracting data points that come before or 

after one particular point 
 
TM2 
Stimulus: The student is presented with a line plot that presents 
measurement data and a one-step question about that data. 
 
Example Item: A student measured how much rain fell each 
week. This line plot shows the amount of rain, in inches, that fell 
each week.  

 
 
How much more rain, in inches, was there during the week with 
the greatest amount of rain than during the week with the least 
amount of rain? Enter your answer in the response box.  
 
Rubric: (1 point) The student enters the correct response to 
solve addition or subtraction problems involving fractions based 
on the use of information from the line plot (e.g., 1 1

4). 
 
Response Type: Equation/Numeric 

 



Level	  1	  No	  Descriptor	  	  
Level	  2	  Students	  should	  be	  able	  to	  recognize	  whole	  number	  degrees	  on	  a	  protractor	  and	  
measure	  angles	  in	  whole-‐number	  degrees	  using	  a	  protractor.	  	  
Level	  3	  Students	  should	  be	  able	  to	  construct	  angles	  in	  whole-‐	  number	  degrees	  using	  a	  
protractor,	  use	  understanding	  of	  angle	  concepts	  to	  decompose	  a	  larger	  angle	  with	  two	  
or	  more	  smaller	  angles	  that	  have	  the	  same	  sum	  as	  the	  original,	  and	  determine	  an	  
unknown	  angle	  measure	  in	  a	  diagram.	  	  
Level	  4	  Students	  should	  be	  able	  to	  solve	  addition	  and	  subtraction	  problems	  to	  find	  
unknown	  angles	  on	  a	  diagram	  in	  problems	  by	  using	  an	  equation	  with	  a	  symbol	  for	  the	  
unknown	  angle	  measure.	  	  
	  
Evidence	  Required	  

	  

Grade 4 Mathematics Item Specification C1 TK           
 

Version 2.0 

Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor 
(Range ALD) 

Target K: Geometric 
measurement: 

understand concepts of 
angles and measure 

angles. 

Level 1 No Descriptor 
Level 2 Students should be able to recognize whole number 
degrees on a protractor and measure angles in whole-number 
degrees using a protractor. 
Level 3 Students should be able to construct angles in whole-
number degrees using a protractor, use understanding of angle 
concepts to decompose a larger angle with two or more smaller 
angles that have the same sum as the original, and determine an 
unknown angle measure in a diagram. 
Level 4 Students should be able to solve addition and 
subtraction problems to find unknown angles on a diagram in 
problems by using an equation with a symbol for the unknown 
angle measure.  

Evidence Required: 1. The student relates the concept of an angle to the fraction of 
a circular arc between two points on a circle. 

2. The student uses a protractor to measure angles (composed 
of one-degree angles) and construct angles to whole-number 
degrees. 

3. The student decomposes an angle into smaller non-
overlapping parts and adds the measures of these smaller 
parts to find the measure of the whole angle.  

4. The student solves addition and subtraction problems to find 
unknown angles on a diagram in real world and mathematical 
problems.  

Allowable Response 
Types: 

Equation/Numeric; Graphing; Drag and Drop 

Allowable Stimulus 
Materials: 

Graphics of angles, turns, and rotations; protractors 

Construct-Relevant 
Vocabulary: 

Protractor, angle, ray, intersect, one-degree angle, vertex, ray 

Allowable Tools: Protractor 

Target-Specific 
Attributes: 

Benchmark angles are 30°, 45°, 60°, 90°, 180°  

Non-Targeted 
Constructs: 

None 

Accessibility Concerns: Visual graphics may be difficult or not accessible for students 
who are blind or visually impaired. Reviewing tactile graphics 
may be time consuming but not prohibitive. The simplest 
graphics should be used to minimize this issue. Students with 
dyscalculia may have difficulty with the calculations. Students 
with visual perceptual disabilities may struggle with answer 
choices that contain complex number sentences. Students who 
are visually impaired or blind may need enlarged or brailled text. 
Students with reading disabilities may struggle with the reading 
load of word problems. All vocabulary should be at or below 
grade level to minimize this issue. Students with reading 
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Task Model 1 
 
Response Type: 
Equation/Numeric 
  
DOK Level 2 
 
4.MD.5 
Recognize angles as 
geometric shapes that 
are formed wherever 
two rays share a 
common endpoint, and 
understand concepts of 
angle measurement: 
a. An angle is measured 
with reference to a circle 
with its center at the 
common endpoint of the 
rays, by considering the 
fraction of the circular 
arc between the points 
where the two rays 
intersect the circle. An 
angle that turns through 
1/360 of a circle is 
called a “one-degree 
angle,” and can be used 
to measure angles. 
b. An angle that turns 
through n one-degree 
angles is said to have an 
angle measure of n 
degrees. 
 
Evidence Required:  
1. The student relates 
the concept of an angle 
to the fraction of a 
circular arc between two 
points on a circle. 

 
 
Tools: None 
 

Prompt Features: The student is prompted to write the 
measure of an angle with its center at the common endpoint of 
the rays, by considering the fraction of the circular arc between 
the points where two rays intersect the circle. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o Whether the angle presented represents a 
benchmark arc size (e.g., 1/4 of a circle is easier 
than 1/5 of a circle) 

o Whether the item presents a real-world context or 
mathematical context 

 
TM1 
Stimulus: The student is presented with an angle superimposed 
on a circle with its vertex at the center of the circle and the 
fraction of a circular arc that it represents. 
 
Example Stem: The vertex of ∠PNR is at the center of the circle. 
The circular arc between Point P and Point R is 14 of the circle.  

 
Enter the measure, in degrees, of ∠PNR. 
 
Rubric: The student enters the correct number of degrees (e.g., 
90). 
 
Response Type: Equation/Numeric 

  



	  
Response	  Type:	  Drag	  and	  Drop	  	  	  
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Task Model 2a 
 
Response Type:  
Drag and Drop 
 
DOK Level 1 
 
4.MD.6 
Measure angles in 
whole-number 
degrees using a 
protractor. Sketch 
angles of specified 
measure. 
 
Evidence 
Required:  
2. The student 
uses a protractor 
to measure angles 
(composed of one-
degree angles) 
and construct 
angles to whole-
number degrees. 
 
Tools: Protractor 

Prompt Features: The student is prompted to measure an angle 
using a protractor. 
  
Stimulus Guidelines:  

• A protractor must be present in the palette. 
• Item difficulty can be adjusted via these example methods: 

o The orientation of the angle presented (e.g., with a 
horizontal base and opening up and to the left) 

o Whether the angle presented is a benchmark (i.e. 30°, 
45°, 90°, or 180°) or non-benchmark angle 

 
TM2a 
Stimulus: The student is presented with an image of an angle. 
 
Example Stem: 

• Use the protractor to measure the angle.  
• Then drag the numbers into the box to enter the measure of 

the angle, in degrees. 

 

Rubric: (1 point) The student enters the correct number of degrees in 
the angle (e.g., 45). 
 
Response Type: Drag and Drop 

  



	  
Response	  Type:	  Graphing	  	  

	  
Response	  Type:	  Equation/Numeric	  	  
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Task Model 2b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.MD.6  
Measure angles in 
whole-number degrees 
using a protractor. 
Sketch angles of 
specified measure. 
 
Evidence Required:  
2. The student uses a 
protractor to measure 
angles (composed of 
one-degree angles) and 
construct angles to 
whole-number degrees. 
 
Tools: Protractor 
 

Prompt Features: The student uses a protractor to construct an 
angle of a given measure.  
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o The orientation of the ray that is presented (e.g., 
horizontal and pointing to the left) 

o Whether the student is prompted to draw a 
benchmark (i.e. 30°, 45°, 90°, or 180°) or non-
benchmark angle 

 
TM2b 
Stimulus: The student is presented with an angle measure and 
instructions to generate the angle. 
 
Example Stem: Use the Add Arrow tool to draw a 45° angle that 
has ray QP as one of its sides. 

 
Rubric: (1 point) The student creates an angle of given measure 
with the given ray as one of its sides (e.g., 45°). 
 
Response Type: Graphing 
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Task Model 2c 
 
Response Type: 
Equation/Numeric  
 
DOK Level 2 
 
4.MD.6  
Measure angles in 
whole-number degrees 
using a protractor. 
Sketch angles of 
specified measure. 
 
Evidence Required:  
2. The student uses a 
protractor to measure 
angles (composed of 
one-degree angles) and 
construct angles to 
whole-number degrees. 
 
Tools: None 
 

Prompt Features: The student uses a protractor to find the 
measure of a given angle.   
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o The orientation of the rays that are presented 
(e.g., horizontal, pointing to the left and diagonal, 
pointing, pointing to the right) 

o Whether the student is presented with a 
benchmark (i.e. 30°, 45°, 90°, or 180°) or non-
benchmark angle 

 
TM2c 
Stimulus: The student is presented with an angle imposed on a 
protractor and instructions to find the measure of the angle. 
 
Example Stem: Enter the measure, in degrees, of ∠ABC. 
 

 
Rubric: (1 point) The student enters the correct angle measure, 
in degrees (e.g., 45). 
 
Response Type: Equation/Numeric 

  



	  
Response	  Type:	  Equation/Numeric	  	  	  

	  
Response	  Type:	  Graphing	  	  
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Task Model 3a 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.7 
Recognize angle 
measure as additive. 
When an angle is 
decomposed into non-
overlapping parts, the 
angle measure of the 
whole is the sum of the 
angle measures of the 
parts. Solve addition 
and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems, e.g., by using 
an equation with a 
symbol for the unknown 
angle measure. 
 
Evidence Required:  
3. The student 
decomposes an angle 
into smaller non-
overlapping parts and 
adds the measures of 
these smaller parts to 
find the measure of the 
whole angle. 
 
Tools: None 

Prompt Features: The student enters the measure of a 
decomposed angle. 
 
Stimulus Guidelines:  

• All angle measures are given and student is asked to find 
the sum. 

• Angle measures can be listed or a part of the drawing. 
• Item difficulty can be adjusted via these example 

methods: 
o How many non-overlapping parts the angle is 

decomposed into 
o The orientation of the angle 
o The presence of a horizontal or vertical ray 
o How “friendly” the numbers are to work with 

 
TM3a 
Stimulus: The student is presented with an angle that is 
decomposed into non-overlapping parts. 
 
Example Stem: Use the diagram to solve the problem.  

• The measure of ∠DCE = 50°. 
• The measure of ∠ECF = 40°. 
• The measure of ∠FCG = 20°. 

 
Enter the measure, in degrees, of ∠DCG. 
 
Rubric: (1 point) The student enters the measure of the whole 
angle, in degrees (e.g., 110). 
 
Response Type: Equation/Numeric 
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Task Model 3b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.MD.7 
Recognize angle 
measure as additive. 
When an angle is 
decomposed into non-
overlapping parts, the 
angle measure of the 
whole is the sum of 
the angle measures of 
the parts. Solve 
addition and 
subtraction problems 
to find unknown 
angles on a diagram 
in real world and 
mathematical 
problems, e.g., by 
using an equation with 
a symbol for the 
unknown angle 
measure. 
 
Evidence Required:  
3. The student 
decomposes an angle 
into smaller non-
overlapping parts and 
adds the measures of 
these smaller parts to 
find the measure of 
the whole angle. 
 
Tools: None 
 

Prompt Features: The student decomposes an angle. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example methods: 
o How many non-overlapping parts the student 

decomposes the angle into 
o The orientation of the angle 
o The presence of a horizontal or vertical ray 
o How “friendly” the numbers are to work with 

 
TM3b 
Stimulus: The student is presented with a protractor showing an 
angle. 
 
Example Stem: The protractor shows the measure of ∠PQR. Use 
the Add Arrow tool to divide ∠PQR into two equal angles. 
 

 
 
Rubric: (1 point) The student draws a ray that correctly divides 
the angle into two equal angles (e.g., two 60° angles). 
 
 
Response Type: Graphing 
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Task Model 4 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.7 
Recognize angle 
measure as additive. 
When an angle is 
decomposed into non-
overlapping parts, the 
angle measure of the 
whole is the sum of the 
angle measures of the 
parts. Solve addition 
and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems, e.g., by using 
an equation with a 
symbol for the unknown 
angle measure. 
 
Evidence Required:  
4. The student solves 
addition and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems.  
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student solves for the unknown angle 
measure in a problem involving addition or subtraction of angle 
measures. 
 
Stimulus Guidelines:  

• Items that involve using the measure of a straight angle 
should specify the measure is 180°. 

• Item difficulty can be adjusted via these example 
methods: 

o How many non-overlapping parts the student 
decomposes the angle into 

o The orientation of the angle 
o The presence of a horizontal or vertical ray 
o Whether the item refers to a real-world context or 

a mathematical context 
o How “friendly” the numbers are to work with 

 
TM4 
Stimulus: The student is presented with problems in real world 
or mathematical contexts involving the use of angle measures of 
decomposed angles. 
 
Example Stem 1: Use the figure to answer the question. 

• The measure of ∠UWV = 32°. 
• ∠TWU is a right angle. 
• The measure of ∠SWV = 180°. 

 
Enter the measure, in degrees, of ∠SWT.  
 
Example Stem 2: In the figure shown, JKLM is a rectangle and 
∠KJL = 29°. 

 
 
Enter the measure, in degrees, of ∠MJL. 
  
Source: Illustrative Mathematics 
http://www.illustrativemathematics.org/illustrations/1168 

Grade 4 Mathematics Item Specification C1 TK           
 

Version 2.0 

 
Task Model 4 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.7 
Recognize angle 
measure as additive. 
When an angle is 
decomposed into non-
overlapping parts, the 
angle measure of the 
whole is the sum of the 
angle measures of the 
parts. Solve addition 
and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems, e.g., by using 
an equation with a 
symbol for the unknown 
angle measure. 
 
Evidence Required:  
4. The student solves 
addition and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems.  
 
Tools: None 
 
 
 
 
 

TM4 (continued) 
 
Example Stem 3: A student made the design shown with 
shapes.  

• The measure of ∠WXZ = 90°. 
• The measure of ∠YXZ = 30°. 

 
 
Enter the measure, in degrees, of ∠WXY. 

 
Example Stem 4: A student made the design shown with 
shapes. 

• The measure of ∠PSR = 110°. 
• The measure of ∠RSQ = 135°. 

 
Enter the measure, in degrees, of ∠PSQ. 
 
Rubric: (1 point) The student enters the correct angle measure 
in degrees (e.g., 58; 61; 120; 115). 
 
Response Type: Equation/Numeric 

 



	  
Rubric:	  (1	  point)	  The	  student	  enters	  the	  correct	  angle	  measure	  in	  degrees	  (e.g.,	  58;	  61;	  
120;	  115).	  	  
Response	  Type:	  Equation/Numeric	  	  
	  
	  
	  
Content	  Domain:	  Geometry	  	  
Target	  L:	  Draw	  and	  identify	  lines	  and	  angles,	  and	  classify	  shapes	  by	  properties	  of	  their	  
lines	  and	  angles.	  (DOK	  1,	  2)	  	  
Standards:	  	  4.G.A	  Draw	  and	  identify	  lines	  and	  angles,	  and	  classify	  shapes	  by	  properties	  
of	  their	  lines	  and	  angles.	  	  
4.G.1	  Draw	  points,	  lines,	  line	  segments,	  rays,	  angles	  (right,	  acute,	  obtuse),	  and	  
perpendicular	  and	  parallel	  lines.	  Identify	  these	  in	  two-‐dimensional	  figures.	  	  
4.G.2	  Classify	  two-‐dimensional	  figures	  based	  on	  the	  presence	  or	  absence	  of	  parallel	  or	  
perpendicular	  lines,	  or	  the	  presence	  or	  absence	  of	  angles	  of	  a	  specified	  size.	  Recognize	  
right	  triangles	  as	  a	  category,	  and	  identify	  right	  triangles.	  	  
4.G.3	  Recognize	  a	  line	  of	  symmetry	  for	  a	  two-‐dimensional	  figure	  as	  a	  line	  across	  the	  
figure	  such	  that	  the	  figure	  can	  be	  folded	  along	  the	  line	  into	  matching	  parts.	  Identify	  line-‐
symmetric	  figures	  and	  draw	  lines	  of	  symmetry.	  	  
Achievement	  Level	  Descriptors	  
Level	  1	  Students	  should	  be	  able	  to	  draw	  points,	  lines,	  line	  segments,	  rays,	  angles	  (right,	  
acute,	  obtuse),	  and	  perpendicular	  and	  parallel	  lines;	  recognize	  a	  line	  of	  symmetry	  for	  a	  
familiar	  two-‐dimensional	  figure;	  and	  identify	  right	  triangles.	  	  
Level	  2	  Students	  should	  be	  able	  to	  identify	  points,	  lines,	  line	  segments,	  rays,	  angles	  
(right,	  acute,	  obtuse),	  and	  perpendicular	  and	  parallel	  lines	  in	  two-‐dimensional	  figures	  
and	  recognize	  all	  lines	  of	  symmetry	  in	  unfamiliar	  two-‐dimensional	  figures.	  	  
Level	  3	  Students	  should	  be	  able	  to	  draw	  lines	  of	  symmetry	  for	  two-‐dimensional	  figures,	  
classify	  two-‐dimensional	  figures	  based	  on	  parallel	  or	  perpendicular	  lines	  or	  angles	  of	  
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Task Model 4 
 
Response Type: 
Equation/Numeric 
 
DOK Level 2 
 
4.MD.7 
Recognize angle 
measure as additive. 
When an angle is 
decomposed into non-
overlapping parts, the 
angle measure of the 
whole is the sum of the 
angle measures of the 
parts. Solve addition 
and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems, e.g., by using 
an equation with a 
symbol for the unknown 
angle measure. 
 
Evidence Required:  
4. The student solves 
addition and subtraction 
problems to find 
unknown angles on a 
diagram in real world 
and mathematical 
problems.  
 
Tools: None 
 
 
 
 
 

TM4 (continued) 
 
Example Stem 3: A student made the design shown with 
shapes.  

• The measure of ∠WXZ = 90°. 
• The measure of ∠YXZ = 30°. 

 
 
Enter the measure, in degrees, of ∠WXY. 

 
Example Stem 4: A student made the design shown with 
shapes. 

• The measure of ∠PSR = 110°. 
• The measure of ∠RSQ = 135°. 

 
Enter the measure, in degrees, of ∠PSQ. 
 
Rubric: (1 point) The student enters the correct angle measure 
in degrees (e.g., 58; 61; 120; 115). 
 
Response Type: Equation/Numeric 

 



specified	  lines,	  and	  recognize	  right	  triangles	  as	  a	  category.	  	  
Level	  4	  No	  Descriptor	  	  
	  
Evidence	  Required	  

	  

	  
Response	  Type:	  Hot	  Spot	  	  
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Achievement Level Descriptors: 
RANGE Achievement 

Level Descriptor (Range 
ALD) 

Target L: Draw and 
identify lines and 

angles, and classify 
shapes by properties of 
their lines and angles. 

Level 1 Students should be able to draw points, lines, line 
segments, rays, angles (right, acute, obtuse), and perpendicular 
and parallel lines; recognize a line of symmetry for a familiar 
two-dimensional figure; and identify right triangles. 
Level 2 Students should be able to identify points, lines, line 
segments, rays, angles (right, acute, obtuse), and perpendicular 
and parallel lines in two-dimensional figures and recognize all 
lines of symmetry in unfamiliar two-dimensional figures. 
Level 3 Students should be able to draw lines of symmetry for 
two-dimensional figures, classify two-dimensional figures based 
on parallel or perpendicular lines or angles of specified lines, and 
recognize right triangles as a category. 
Level 4 No Descriptor 

Evidence Required: 1. The student draws points, lines, line segments, rays, and 
angles and identifies these in two-dimensional figures. 

2. The student classifies two-dimensional figures based on the 
presence or absence of parallel/perpendicular line segments 
and angles of a specified size, including identifying right 
triangles. 

3. The student identifies and draws lines of symmetry in line-
symmetric figures, and distinguishes line-symmetric figures 
from line-asymmetric figures. 

Allowable Response 
Types: 

Matching Tables; Graphing; Hot Spot 

Allowable Stimulus 
Materials: 

Drawings of two-dimensional figures, points, lines, line 
segments, rays, angles 

Construct-Relevant 
Vocabulary: 

 

Point, ray, angle, line, line segment, parallel, perpendicular, 
right, obtuse, acute, sides, polygon, triangle, quadrilateral, 
pentagon, hexagon, octagon, right triangle, line of symmetry, 
greater than, less than, equal to 

Allowable Tools: None 
Target-Specific 

Attributes: 
None 

Non-Targeted 
Constructs: 

None 

Accessibility Concerns: Students who are blind or have low-vision may have difficulty 
with aspects of this target related to symmetry and visual 
discrimination of two-dimensional figures. Students who are 
visually impaired or blind may need enlarged or brailled text. 
Students with reading disabilities may struggle with the reading 
load of word problems. All vocabulary should be at or below 
grade level to minimize this issue. Students with reading 
disabilities may need to read the text out loud, or have access to 
trackers or maskers to follow along. Students with visual 
processing impairments may benefit from using a tracker or 
masker when reading. Drag and Drop response types may not be 
accessible for students who are visually impaired. Consider 
replacing these response types with multiple choice items for 
Braille versions. The accommodations listed here are suggestions 
and could be altered depending on what accommodations will be 
allowable. 
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Task Model 1a 
 
Response Type: 
Hot Spot 
 
DOK Level 1 
 
4.G.1 
Draw points, lines, line 
segments, rays, angles 
(right, acute, obtuse), 
and perpendicular and 
parallel lines. Identify 
these in two-dimensional 
figures. 
 
Evidence Required: 
1. The student draws 
points, lines, line 
segments, rays, and 
angles and identifies 
these in two-dimensional 
figures. 
 
Tools: None 
 

Prompt Features: The student is prompted to identify a point, 
line, line segment, ray, or angle. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods:  

o The complexity of the geometric figure 
o The indicated element 

 
TM1a 
Stimulus: The student is presented with a two-dimensional 
geometric figure. 
 
Example Stem: Click on line segment ML. 

 
 
Rubric: (1 point) The student selects the correct element (e.g., 
line segment ML).  
 
Response Type: Hot Spot 

 
  



	  
Response	  Type:	  Graphing	  	  	  
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Task Model 1b 
 
Response Type: 
Graphing 
 
DOK Level 1 
 
4.G.1 
Draw points, lines, line 
segments, rays, angles 
(right, acute, obtuse), 
and perpendicular and 
parallel lines. Identify 
these in two-dimensional 
figures. 
 
Evidence Required: 
1. The student draws 
points, lines, line 
segments, rays, and 
angles and identifies 
these in two-dimensional 
figures. 
 
Tools: None 
 

Prompt Features: The student is prompted to draw a point, 
line, line segment, ray, or angle. 
 
Stimulus Guidelines:  

• Points are labeled with letter names. 
• Item difficulty can be adjusted via this example method:  

o The complexity of the indicated element 
• Scoring is based on whether student draws a specific 

point, line, line segment, ray, or angle, as identified in 
the stem, as opposed to drawing any point, line, line 
segment, ray, or angle. 

 
TM1b 
Stimulus: The student is presented with three to five points on 
a grid. 
 
Example Stem: Use the Connect Line tool to draw line segment 
CD. 

 
 
Rubric: (1 point) The student draws the correct line segment 
(e.g., line segment CD).  
 
Response Type: Graphing 

 
  



	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 2a 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.G.2  
Classify two-dimensional 
figures based on the 
presence or absence of 
parallel or perpendicular 
lines, or the presence or 
absence of angles of a 
specified size. Recognize 
right triangles as a 
category, and identify 
right triangles. 
 
Evidence Required: 
2. The student classifies 
two-dimensional figures 
based on the presence or 
absence of 
parallel/perpendicular 
line segments and angles 
of a specified size, 
including identifying right 
triangles. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to match figures to 
a description based on the presence or absence of angles of a 
specified size (right, acute, or obtuse) and/or the presence or 
absence of parallel or perpendicular sides. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o “Basic” vs. “non-basic” shapes 
o Convex vs. concave shapes 
o Shapes in a standard orientation vs. a non-

standard orientation 
o Whether the name of the shape is given 
o Whether the shape is drawn on a grid 

 
TM2a 
Stimulus: The student is presented with drawings of two-
dimensional geometric figures and three categories based on the 
presence or absence of angles of a specified size (right, acute, 
or obtuse), and/or the presence or absence of parallel or 
perpendicular sides. 
 
Example Stem: Click in the box that matches each figure with 
its description. Each figure may be matched to more than one 
description. 

 
Has at 

least one 
right angle 

Has at least 
one pair of 

perpendicular 
sides 

Has at 
least one 

pair of 
parallel 
sides 

 
   

 

   

 

   

 
Rubric: (1 point) The student correctly classifies the given 
figures (e.g., Rectangle: Right, Perpendicular, Parallel; 
Rhombus: Parallel; Parallelogram: Parallel). 
 
Response Type: Matching Tables 

 
  



	  
Response	  Type:	  Graphing	  	  
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Task Model 2b 
 
Response Type: 
Graphing 
 
DOK Level 2 
 
4.G.2 
Classify two-dimensional 
figures based on the 
presence or absence of 
parallel or perpendicular 
lines, or the presence or 
absence of angles of a 
specified size. Recognize 
right triangles as a 
category, and identify 
right triangles. 
 
Evidence Required: 
2. The student classifies 
two-dimensional figures 
based on the presence or 
absence of 
parallel/perpendicular 
line segments and angles 
of a specified size, 
including identifying right 
triangles. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to generate a two-
dimensional figure that meets the requirements of a particular 
classification schema involving the presence or absence of 
angles of a specified size (right, acute, or obtuse) and/or 
perpendicular or parallel sides. 
 
Stimulus Guidelines:  

• Item difficulty will be adjusted via these example 
methods:  

o Whether the shapes drawn have horizontal or 
non-horizontal bases 

o How many “normal” ways there are to draw a 
shape that matches the empty box description 

 
TM2b 
Stimulus: The student is presented with a classification schema 
involving the presence or absence of angles of a specified size 
(right, acute, or obtuse) and/or perpendicular or parallel sides. 
 
Example Stem: This chart shows one way to classify 
quadrilaterals. Use the Connect Line tool to draw a quadrilateral 
that belongs in the box labeled “Has Exactly One Right Angle.” 
 

 
 
Rubric: (1 point) The student constructs a shape that meets the 
requirements of a classification schema (e.g., a quadrilateral 
with exactly one right angle). 
 
Response Type: Graphing 

  



	  
Response	  Type:	  Matching	  Tables	  	  

 
 
Grade 4 Mathematics Item Specification C1 TL 
 

8  Version 2.0 

Task Model 2c 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.G.2 
Classify two-dimensional 
figures based on the 
presence or absence of 
parallel or perpendicular 
lines, or the presence or 
absence of angles of a 
specified size. Recognize 
right triangles as a 
category, and identify 
right triangles. 
 
Evidence Required: 
2. The student classifies 
two-dimensional figures 
based on the presence or 
absence of 
parallel/perpendicular 
line segments and angles 
of a specified size, 
including identifying right 
triangles. 
 
Tools: None 
  

Prompt Features: The student is prompted to identify right 
triangles. 
 
Stimulus Guidelines:  

• Triangles that are considered “not right” cannot use 
angles within 80-100 degrees. 

• The correct answer(s) will show isosceles or scalene right 
triangles at any rotation. 

• Item difficulty can be adjusted via this example method: 
o The orientation of the triangles’ legs/hypotenuse 

 
TM2c 
Stimulus: The student is presented with three triangles. 
 
Example Stem: Decide whether the shape appears to be a 
right triangle. Select Yes or No for each triangle. 
 

 Yes No 

 

  

 
  

 
  

 
Rubric: (1 point) The student correctly identifies three triangles 
as right triangles or not right triangles (e.g., Y, N, N). 
 
Response Type: Matching Tables 

 
  



	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 3a 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
4.G.3 
Recognize a line of 
symmetry for a two-
dimensional figure as a 
line across the figure 
such that the figure can 
be folded along the line 
into matching parts. 
Identify line-symmetric 
figures and draw lines of 
symmetry. 
 
Evidence Required: 
3. The student identifies 
and draws lines of 
symmetry in line-
symmetric figures, and 
distinguishes line-
symmetric figures from 
line-asymmetric figures. 
 
Tools: None 
 

Prompt Features: The student is prompted to identify lines of 
symmetry in line-symmetric figures. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o “Basic” vs. “non-basic” shapes 
o Convex vs. concave shapes 
o Shapes in a standard orientation vs. a non-

standard orientation 
 
TM3a 
Stimulus: The student is presented with three shapes, each 
with a line drawn through it. 
 
Example Stem: Decide whether the line appears to be a line of 
symmetry for the shape. Select Yes or No for each shape. 
 

 Yes No 

 

  

 
 

 
 

 

  

 
 
Rubric: (1 point) The student correctly identifies three lines as 
being lines of symmetry or not (e.g., Y, N, Y). 
 
Response Type: Matching Tables 

  



	  
Response	  Type:	  Graphing	  and	  Hot	  Spot	  	  
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Task Model 3b 
 
Response Types: 
Graphing and Hot Spot 
 
DOK Level 2 
 
4.G.3 
Recognize a line of 
symmetry for a two-
dimensional figure as a 
line across the figure such 
that the figure can be 
folded along the line into 
matching parts. Identify 
line-symmetric figures 
and draw lines of 
symmetry. 
 
Evidence Required: 
3. The student identifies 
and draws lines of 
symmetry in line-
symmetric figures, and 
distinguishes line-
symmetric figures from 
line-asymmetric figures. 
 
Tools: None 
 
 

Prompt Features: The student is prompted to generate lines 
of symmetry in line-symmetric figures. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o “Basic” vs. “non-basic” shapes 
o Convex vs. concave shapes 
o Shapes in a standard orientation vs. a non-

standard orientation 
o The number of lines of symmetry the shape has 

(limited to no more than 4 lines of symmetry) 
 
TM3b 
Stimulus: The student is presented with a set of three line-
symmetric, two-dimensional figures. 
 
Example Stem 1: Use the Add Arrow tool to draw all the lines 
of symmetry for the shape. If there are no lines of symmetry, 
click None. 

 
 
Example Stem 2: Use the Add Arrow tool to draw all the lines 
of symmetry for the shape. If there are no lines of symmetry, 
click None. 
 

 
 
Example Stem 3: Use the Add Arrow tool to draw all the lines 
of symmetry for the shape. If there are no lines of symmetry, 
click None. 
 

 
 
 
Rubric: 
(1 point) The student correctly draws all lines of symmetry with 
no incorrect lines, or correctly selects None (e.g., as shown 
below). 

; (None is selected);   
 
Response Type: Graphing and Hot Spot 

  



	  
Response	  Type:	  Matching	  Tables	  	  
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Task Model 3c 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
4.G.3 
Recognize a line of 
symmetry for a two-
dimensional figure as a 
line across the figure 
such that the figure can 
be folded along the line 
into matching parts. 
Identify line-symmetric 
figures and draw lines of 
symmetry. 
 
Evidence Required: 
3. The student identifies 
and draws lines of 
symmetry in line-
symmetric figures, and 
distinguishes line-
symmetric figures from 
line-asymmetric figures. 
 
Tools: None  
 

Prompt Features: The student is prompted to identify figures 
that have line-symmetry and figures that do not have line 
symmetry. 
 
Stimulus Guidelines:  

• Item difficulty can be adjusted via these example 
methods: 

o “Basic” vs. “non-basic” shapes 
o Convex vs. concave shapes 
o Shapes in a standard orientation vs. a non-

standard orientation 
o Regular and irregular shapes 

 
TM3c 
Stimulus: The student is presented with three two-dimensional 
geometric figures. 
 
Example Stem: Determine the number of lines of symmetry for 
each shape. Click in the box that matches the shape to the 
correct number of lines of symmetry. 
 

 None Exactly 
1 

Exactly 
2 

Exactly 
3 

Exactly 
4 

More 
than 

4 

 
      

 
      

       

 
Rubric: (1 point) The student correctly identifies the number of 
lines of symmetry in each shape (e.g., Exactly 4, None, Exactly 
3). 
 
Response Type: Matching Tables 

 


