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Contrasting the Claims-Middle School-Expressions and Equations
Instructions: Individually review the items below that have been written for the middle school domain Expressions and Equations. Review them with a partner by claim number. Be prepared to respond to the following questions: 

1. What are the differences in the way the problems are written by claim? 
2. How does the focus on the four claims change the way you instruct and assess students in the classroom?
Claim 1: Examples6th
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7th
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8th
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Claim 2: Examples6th
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7th
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8th
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Claim 3 Examples6th
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7th
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8th ( We couldn’t find a Task Model for Claim 3 directly aligned with 8th grade EE)
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Claim 4 Examples6th
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7th ( We couldn’t find a Task Model for Claim 4 directly aligned with 7th grade EE)
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8th
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Contrasting the Claims-HS-Functions
Instructions: Individually review the items below that have been written for the domain high school Functions. Review them with a partner by claim number. Be prepared to respond to the following questions: 

1. What are the differences in the way the problems are written by claim? 
2. How does the focus on the four claims change the way you instruct and assess students in the classroom?

Claim 1: Examples
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Claim 2: Examples[image: ]
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Claim 3 Examples
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Claim 4 Examples
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Item Types Activity – Middle School & High School
Review the ‘Item Type’ worksheet and talk to a partner about these questions. Be prepared to share your discussion:
· What implications do these item types have, if any, on your instruction and assessment of students?
· What resources do you have that might allow you to create similar items and imbed them in instruction and assessment?Multiple Choice – single correct response (7th grade)
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Multiple Choice – multiple correct responses (7th  grade)
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Equation/Numeric (6th  grade)
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Equation/Numeric (HS)
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Drag & Drop (bottom bar) (6th grade)
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Drag and Drop (side bar) (HS)
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Graphing (8th grade)
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Graphing (HS)
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Fill in Table (7th grade)
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Fill in Table (HS)
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Matching Table (HS)
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Hot Spot (HS)
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Hot Spot (6th grade)
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The trapezoid shown is divided into a right triangle and a rectangle.
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Use the Equation Tool to create an expression that could be used to determine the area of the trapezoid.
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Example Item 2 (Grade 7):
Primary Target 2C (Content Domain EE), Secondary Target 1D (CCSS 7.EE.4b)
David wants to buy 2 pineapples and some bananas and spend no more than $10.00.

« The price of 1 pineapple is $2.99.
« The price of bananas is $0.67 per pound.

Use the Connect Line or Add Arrow tool to draw a graph that represents all possible values for the number of
pounds of bananas, b, David can buy.
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Example Item 12 (Grade 8):

Primary Target 2A (Content Domain EE), Secondary Target 1C (CCSS 8.EE.5), Tertiary Target 2D

Justin's car can travel 772 miles using 3 gallons of
gas.

Kim's car can travel 992 using 3 gallons of gas.

At these rates, how far, in miles, can each car travel
using 1 gallon of gas?

Drag each person’s car to the number line to show.
the number of miles.

b

2021 22 23 24 25 26 27 2829 30 31 2 33 3 35
Number of Miles

Justins ms
ar ar
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Example Item 1 (Grade 6):
Primary Target 3A (Content Domain NF), Secondary Target 1F (CCSS 5.NF.4), Tertiary Target 3F

© Cm—

A. Supports Sarah’s Claim

Sarah claims that for any fraction
multiplied by 2, the product n will

2
always be less than 2.

2
L=
3

A. Drag one number into each
box so that the product n is
less than 2.

CoNO A bLN=

B. Does not support Sarah's Claim
B. Drag one number into each
box so that the product n is 2
not less than 3. 3

x = =n
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Example Item 2 (Grade 7):

Primary Target 3€ (Content Domain EE), Secondary Target 1D (CCSS 7.EE.3)

shelly incorrectly solves the equation
1(e+6)=7. Her work is shown

A. Select all the steps that show
an error based on the equation
In the previous step.

B. Use the Add Point tool to show
the correct solution of the given
equation.

¢ CIND CITR=D

A
Step 1:
Step 2:
Step 3:
Step 4:

Step 5:

B. Correct solution

0 2 4 6 8 10 12 14 16 18 20
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m or

Rachel says the sum of
positive number and a negative
FRomber always equals 3
negative number o zero.

A. Drag numbers Into the boxes
1 Ceats an sxample that
Supports Rachels claim.

B. Drag numbers into the boxes
£ Cheais an sxample that
Shows Rachels CIAIm 5 faise.

© cTm—
A Supports Racher’s Claim

+

B. Shows Rache's Claim is F
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Example Item 1 (Grade 6):
Primary Target 4F (Content Domain EE), Secondary Target 1F (CCSS 6.EE.8), Tertiary Target 4F (Content
Domain EE),

A boat takes 3 hours to reach an island 15 miles away.

The boat travels:
+ atleast 1 mile but no more than 6 miles during the first hour
« atleast 2 miles during the second hour
« exactly 5 miles during the third hour

Use the Connect Line tool to show the range of miles the boat could have traveled during the second hour,
given the conditions above.

0123456 78 9101112131415
Number of Miles
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Example Item 2 (Grade 6):
Primary Target 4F (Content Domain EE), Secondary Target 1F (CCSS 6.EE.7)

Megan has $2500. She spends money on the following:

$800 on housing
$400 on food

$200 on utilty services
$250 on loan payments
X on other expenses

Write an equation to represent the amount of money Megan has left, based on how much she spends on
other expenses. Let y represent the amount of money Megan has left, and let x represent how much Megan
spends on other expenses.
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Example Item 3 (Grade 7):
Primary Target 4A (Content Domain RP), Secondary Target 1A (CCSS 7.RP.A)

Elias is a produce manager at a grocery store. He buys fresh vegetables from local farmers each week.
Based on previous sales, he has identified the following ideal ratios (in pounds) to keep in stock for certain
vegetables.

The ratio of
 tomatoes to onions is 3:2.
« onions to peppers is
« peppers to cucumbers

2:5.

This table shows the amount, in pounds, of each vegetable a local farmer has available to sell to Elias.

Vegetable | Amount (1bs)
Cucumbers 50
Gnions 55
Peppers 30
Tomatoes 85

Elias buys all 50 pounds of the farmer’s cucumbers. He then buys the remaining vegetables according to the
ideal ratios shown above.

Enter the amount of peppers, in pounds, Elias buys in the first the response box.

Enter the amount of tomatoes, in pounds, Elias buys in the second response box.
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Example Item 5 (Grade 8):

Primary Target 4D (Content Domain EE), Secondary Target 1D (CCSS 8.EE.C)

‘This table represents the cost of renting a truck from Moving Company A and Moving Company B. Each
company charges a one-time rental fee plus a charge for each mile driven.

Moving Company | One-time Rental Fee Charge per Mile
A s150 $0.25
B $50 $0.75
PartA
Use the Add Arrow tool to graph a system of two 250
linear equations to model the cost of using each $
moving company.
$200
i £ siso
Select the moving company that will be the least 8 ¢
expensive for the specified number of miles. —
£ s100
2
450
Number of Miles [company A [company B
150 $0+——————————+—
00 0 50 100 150 200

230

Number of Miles

250

300
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Example Stem 1: A farmer is selling watermelons. She has 43
watermelons and plans to sell them for $3 each. The farmer’s
total sales, in dollars, is a function of the number of watermelons
she sells.

Select all the statements that correctly describe the domain or
range of this function.

The domain is the set of all integers from 0 to 43.

The domain is the set of all real numbers from 0 to 43.
The range is the set of all integers between 0 and 129.
The range is the set of all multiples of 3 from 0 to 129.
The range is the set of all multiples of 43 from 43 to 129.

moonw»
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Example Stem 2: This table shows the relationship between the
height of a ball and its horizontal distance from the starting point when
it is kicked from ground level into the air.

Horizontal
Distance

from 0|25|3|5|65|8|10|10.5|13
Starting
Point (ft)
Height (ft) | 0 |52.5|60|80|84.5/80|60)|525]| 0

Determine whether each statement is true according to the table.
Select True or False for each statement.

Statement True | False
The height of the ball decreased from a distance
of 2.5 to 6.5 feet from the starting point.
The height of the ball was at its greatest when it
was approximately 6.5 feet away from the
starting point.
The ball was on the ground exactly one time.
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Example Stem 3: A company is building a playground and needs
to buy sand. The cost of sand is a function of the amount of sand
purchased.
e The first 5 cubic feet cost $1.50 per cubic foot.
e An amount greater than 5 cubic feet and less than or equal
to 10 cubic feet costs $1.25 per cubic foot.
* An amount over 10 cubic feet costs $1.00 per cubic foot.

Use the Add Point and Connect Line tools to create a graph to

show the total cost of the sand (in dollars) as a function of the
amount of sand purchased (in cubic feet).

Cost of Sand Purchase
A
181

41

0 3 46 81012141618
Amount of Sand
(cubic feet)

>
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Example Stem:
Consider a sequence whose first five terms are
6, 12, 24, 48, 96.

Select the function (with domain of all integers n>1) that can be
used to define and continue this sequence.

A fe) = 6n
B f(m) = 6(n-1)
C o) = e

D. f(m) = 62




image18.png
Example Item 2:
Primary Target 2B (Content Domain N-Q), Secondary Target 1M (CCSS F-IF.7),
Teritiary Target 1€ (CCSS A-SSE.3)

Select the calculator viewing window that would allow you to see the maximum value of the following
quadratic function.

FO)=-3x2+220-7.

A -7<xs-3and —40<y<0
B.—7<x<-3and 0<y<40

C. 3sxs7and—40<ys<0

D.3sx<7and0<y<40
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Example Item 2:

Primary Target 2D (Content Domain F-IF), Secondary Target 1M (CCSS F-IF.11), Tertiary Target 28
(Content Domain F-IF)

The table shows several inputs and outputs for two functions, fand g, that are both continuous on the
interval 0 to 8.

x| f(x) | g(x)
0| -5 | 120
1] -4 |103
2| -1 86
3| 4 | e
4|11 | 52
5] 20| 35
6] 31| 18
74| 1
8| 59 | 16

There is exactly one solution for which f(x) = g(x).

Click the number line to show the consecutive integer interval of x in which the solution f(x) = g(x) must lie.
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A ball is thrown in the air. The
height of the ball in terms of
time is modeled by the graph
shown.

A second ball is thrown from a
lower initial height and reaches
a higher maximum height.

 Select an equation that
represents the height of the
second ball in terms of time.

* Use the Add Point tool to plot
two points on the grid: the
initial height of theé second
ball and its maximum height.

[Oovsc__Lssron_+—3]

Height (meters)

0

Time (seconds)

v
y=-x2+4x+6
y=-x2+5x+3
y=x2-4x+2
x
051152253354455
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Example Ttem:
Primary Target 3D (Content Domain F-IF), Secondary Target 1L (CCSS F-IF.B), Tertiary Target 3F

A student examines two graphs representing functions y = £(x) and y = g(x). The student notices that the
graphs of the functions £(x) = x +5 and g(x) = x* + 5 both have a y-intercept at the point (0, 5). The student
makes the following claim:

“For any constant c, the location of the y-intercepts for the graphs of ¢ » f(x) and c « g(x) is the same point.”

Show that this claim is true by giving the y-value, in terms of ¢, of the ordered pair (0, ?) that represents
the y-intercept for the graphs of c » £(x) and ¢ » g(x).
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Example Ttem
Primary Target 3A (Content Domain F-IF), Secondary Target 1X (CCSS F-IF.2), Tertiary Target 3F

Part A:

A baseball player hits a ball toward a 20-foot wall 400 feet
away. The path of the ball is modeled by the function,
&) 002x* 4 0.83x + 6,

where x is the distance of the ball, in feet. o

Claire claims the domain of the function is the set of
all real numbers.

Steve claims the domain of the function is the set of all
positive numbers.

Part A: Plot a point that demonstrates that Claire is

incorrect. Select None if there is not point that None

demonstrates that Claire is incorrect.

Part B: Plot a point that demonstrates that Steve is incorrect.
Select None if there is not a point that demonstrates that
Steve is incorrect.

Claire Steve Neither

Part C: Select the person with the correct domain or choose Neither.
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Example Item 2:
Primary Target 4F (Content Domain F-IF), Secondary Target 1L (CCSS F-IF.4)

Graham has a running route that follows a fence surrounding a field.
The diagram shows four locations along the fence. It also shows the
time it takes Graham to run from one location to the next.

« Graham starts his run at location (1), which is about 0.7 mile
from a tree in the field.

«  His speed varies during his entire run but is constant from one
location to the next.

«  Graham finishes his run back at location(3).

Use the diagram to construct a graph of Graharm's distance from the

tree as a function of time. Construct the graph by dragging pieces of

the graph to the appropriate location on the coordinate grid. (D) )
}=-0.5 mile—{

« Each piece represents a 5-minute interval.
« The pieces of the graph may be used more than once.

Graham'’s Run

4

°
=

°

7\ DC

0 5 10 15 20 25
Time (min)
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The entry fee to the fair is $4.00. Each ride requires a ticket that costs $0.50. Heidi spent a total of $12.00.
How many tickets did she buy?

® 6

@© 24
® 32
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Almee has $10.00 to spend on school supplies. This table shows how much each irem at the school shop costs. No
tax is charged.

Item Price
Folder $1.29
Pen $0.70
Notebook $2.35
Eraser $0.89

Select all of the following combinations Aimee could buy with her $10.00.
[ 5 folders and 5 pens

[) 6 pens and 6 erasers

[ 1 pen and 4 notebooks

[ 3 folders and 7 erasers

[ 4 folders and 2 notebooks

[ 3 notebooks and 4 erasers.
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Robert recorded the temperature outside his house in the table shown.

Time Temperature (°F)
4:00 p.m. 15
6:00 a.m. -7

Robert claims the difference between the temperatures is 8 degrees.

Part B

What s the correct difference In temperatures?
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A car rental company charges customers an initial charge plus a daily charge to rent cars. The initial charge is
$30 and the daily charge is $25.

The rental company charged Jacob $180.
Create an equation that can be used to find the number of days, x, Jacob rented the car.

Click the buttons to create your answer.
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Drag ene number into each box
to create three true
mathematical statements.
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x+ D] © CommD
663 (x - 1)

The graph of a polynomial (x +2)
function is shown. (x - 2)
(x +3)

flx) (x - 3)

(x + 4)

(x - 4)

fx) =

Create the function for the
graph.
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766

Coffee costs $2.00 per pound at
a coffee shop.

Use the Add Arrow tool to draw
a line that shows the
prepertional relationship

etween the number of pounds
of coffee purchased and the
total cost.

© I G CETE

Coffee Cost

Cost ($)
Now s g o

0 12 3 4 5 6
Pounds of Coffee
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e or

Melissa and Carrie both drew
right triangles. The length of
the hypotenuse in each triangle

is V130 units.

The perimeter of Melissa's
triangle is 14 + VI30 units.

A. Use the Connect Line tool to
draw Melissa's triangle.

The perimeter of Carrie's
triangle Is 16 + V130 units.

B. Use the Connect Line tool to
draw Carrie's triangle.

oel

o Yooaror +—Yoomeaine

Melissa’s Triangle

Carrie’s Triangle

1 unit
—

1 unit
=
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A representative sample of 50
students from a high school is
surveyed.

Fach student is asked what
science | Quesion € O She 15 taking.

This table shows the responses.

Science Class | Number of
Physics. 6
Chemistry 10
Biology 18
Earth Science 4
Health Science 12

Click in the True or False column
to identify whether each
statement is valid based on the
survey results.

Based on the representative sample

True

False

Twice as many students are taking
Health Science than are taking Physics,

209% of students at the high school are
taking Chemistry.

In a group of 25 students, itis expected
that 4 of the students are taking Earth
Science,

In a group of 150 students, it is expected
that 18 of the students are taking Physics,
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Example Stem (E): A theater needs to place seats in rows.
This function can be used to determine the number of seats
in each row, where ris the row number.

f=8
fEO=fr-1D+3

Use the function to complete the table indicating the number.
of seats in each of the first four rows of the theater.

Row Number of
number Seats
Row 1
Row 2
Row 3
Row 4
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B  oer

Consider the function

f(x) = X*- 5x - 14.

Which of the numbers in the
chart are zeros of the function?
Select Yes or No in each row.

£(x)=x*-5x-14

Is this a zero of the
function?

Yes

2

7

2
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The table shows several inputs
2nd outputs for two functions, £

and g, that are both continuous
on the interval 0 to 8.

x [ #x) [g(0)
0 -5 120
1 -4 103
2 -1 86
3 4 69
4 11 52
5 20 35
6 31 18
7 44 1
8 59 16

There is exactly one solution for
which F(x) = g(x).

Click the number ine to show the
unitinterval for X in which the
solution to £(x) = g(x) must
e,
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Em or

Kate waters the garden every 3
days and weeds It every 4 days.

She does both on April 2nd.
‘What is the next date that she
will both water and weed her
garden?

Select that date on the calendar.

APRIL
Sun [ Mon | Tues [ wed [ Thu sat

1 2

3 a 5 6 7 8 9

10 fE) 12 13 1 15 16

17 s I ED 2| 23

24| 25| 26| 27| 28] 29| 30
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Example Stem: Consider the inequality x > 7.

Determine whether each value of x makes this inequality true.
Select Yes or No for each value.

X Yes | No
22

-7
13
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Example Stem: Place each numeric expression into one of the
empty cells to make true equations.

325+ | =
20

1.25+1.75
0.75

1,1 _
(4) §J+3 =

@575
2.5

Brers-L 25+% 34d 354 EE
5 5 2 8 4 25
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Example Stem: Select all equations that have no solution.

A
B.
C.
D.

6x-2-3x = 3x- 2

6x- (3x + 8) = 16x

10 +6x = 15 + 9x - 3x
11 +3x-7 = 6x + 5-3x




