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Constructed Response Assessment
Carbon Dioxide Levels Task

Measurements taken by scientists in Edmonton show that the levels of carbon dioxide in the
atmosphere have been steadily increasing since 1980. The graph shows points from a model that
represents a relationship between the level of carbon dioxide in the atmosphere and the number of
years since 1980.

Edmonton CO, Levels
in the Atmosphere
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a. Write an equation that represents the data shown on the graph.
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Constructed Response Assessment
Carbon Dioxide Levels Task

Another lab in Mauna Loa has also been collecting data on CO, levels.

Mauna Loa CO, Levels in

the Atmosphere
Number of Years
after 1980 | CO; Levels
0 300
15 324
45 372
b. What is the difference in the rates of change of CO, levels recorded at the two laboratories?

Show your work or explain how you determined the difference.

s
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Constructed Response Assessment
Carbon Dioxide Levels Task

C. If the two CO; levels continue to increase at the rates shown, will the graphs of these two sets of
data ever intersect? Why or why not? Interpret your answer in the context of the problem.

Y
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Scoring Guide

The CCSS for Mathematical Content (2 points)

8.F.B.4 Writes an equation for the Edmonton data. Students may do this by:

8.EE.C.8 Determines whether the two lines will intersect. The student may determine

— determining the slope and y-intercept from the graph;
— determining the slope from the graph and using a point from the
graph to write an equation in point-slope form; or
— using guess and check to test various rules that input the given hours
and output the given gallons.
(1 Point)

this in one of the following ways:
— using the rate of change of each function;
— graphing the second set of data and analyzing the two graphs; or
— writing and solving a system of linear equations for the two sets of
data.
(1 Point)

The CCSS for Mathematical Practice (2 points)

MP2

MP6

Reasons abstractly to interpret the answer in part b within the context of the
problem, stating that since the two lines will not intersect, there is no point in time
when the recorded CO, levels at the two laboratories will be the same.

(1 Point)

(MP2: Reason abstractly and quantitatively.)

Uses mathematical terms correctly in all explanations. Algebraic expressions and
all calculations are correct, and notation is precise.

(1 Point)

(MP6: Attend to precision.)

TOTAL POINTS: 4
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The CCSS for Mathematical Content Addressed In This Task

Use functions to model relationships between quantities.

8.F.B.4 Construct a function to model a linear relationship between two quantities. Determine the
rate of change and initial value of the function from a description of a relationship or from
two (X, y) values, including reading these from a table or from a graph. Interpret the rate of
change and initial value of a linear function in terms of the situation it models, and in terms
of its graph or a table of values.

Analyze and solve linear equations and pairs of simultaneous linear equations.

8.EE.C.8 Analyze and solve systems of simultaneous linear equations.

The CCSS for Mathematical Practice*

2.  Reason abstractly and quantitatively.

6. Attend to precision.

* Gray type indicates Mathematical Practices not addressed in this assessment.
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Secure Material: Do Not Copv! ! 1 a

Carbon Dioxide Levels Task

Measurements taken by scientists in Edmonton show that the levels of carbon dioxide in the
atmosphere have been steadily increasing since 1980. The graph shows points from a model that
represents a relationship between the level of carbon dioxide in the atmosphere and the number of
years since 1980.

Edmonton CO, Levels

in the Atmosphere
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a. Write an equation that represents the data shown on the graph.
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Secure Material: Do Not Copy! S 1 b

Carbon Dioxide Levels Task

Another lab in Mauna Loa has also been collecting data on CO; levels.

Mauna Loa CO, Levels in

the Atmosphere
aftem 980 ;gq *Levels
0 300
15 324
45 372
b.  Whatis the difference in the rates of change of CO, levels recorded at the two laboratories?

Show your work or explain how you determined the difference.
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A-1c

Carbon Dioxide Levels Task
C. If the two CO, levels continue to increase at the rates shown, will the graphs of these two

sets of data ever intersect? Why or why not? Interpret your answer in the context of the
problem.
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Anchor 1 Litho 00298200104
Total Content Points: 2 (8.F.B.4, 8.EE.C.8)

Total Practice Points: 2 (MP2, MP6)

The student writes a correct equation for the Edmonton yiat%« + 338) (8.F.B.4). The

student correctly states that the two lines will not intersect and explains whyy (fttexcept, the
starting amount of Cg) isn’t the same, But the rate of how much more is added is the sam
they will never intersect”) (8.EE.C.8). The student correctly interprets the answer in Part (
within the context of the problem (“the starting amount ofC@ow much more is added”)
(MP2). The student uses mathematical terms correctly in explanations and uses precise
(MP6).

Total Awarded Points: 4 out of 4
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A-2a

_'__"Carbon Dlox1de Levels Task

- Measurements taken by scientzsts in Edmonton show that the Ievels of carbon dlox1de in the
atmosphere have been steadily increasing since 1980: The graph shows points from a model that

~ represents a relationship between the level of carbon dlox1de in the atmosphere and the number of
: "years since 1980 :

Edmonton CO Levels
“in the Atmosphere
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oA Write an equatlon that represents the data shown on the graph

o= 0 T
&ﬂomn L el

o6 \o 'C’

\/ t@g%é%
\(*\/o\ume,_ '
U oo ofter 1

Litho#- 00198200139

~ Page 10 of 45



A-2b

Carbon Dioxide Levels Task
Another labin. Mauna Loa has also been collecting data on COz Ievels

o Mauna Loa CO Levels i in.

the Atmosphere
Number of Years '
after 1980 CO I‘_.ev‘euld‘
o - 300
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45 372 -
_ b | What is the difference in the rates of change of CO, levels recorded at the two laboratorles’r‘
' ~ Show your work or explam how you determined the dlfference
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A-2¢

_ Carbon Dlomde Levels Task

-'c".' o the two COz [evels continue to increase at the rates shown WI|| the graphs of these two"'-" o

sets of data ever intersect? Why or why not? Interpret your answer in the context of the o
problem. : '
> No since ‘W\lerj increose
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Page 12 of 45



Anchor 2 Litho 00198200139
Total Content Points: 2 (8.F.B.4, 8.EE.C.8)
Total Practice Points: 1 (MP®6)

The student writes a correct equation for the Edmonton datdl(6y + 338) (8.F.B.4). The
student correctly states that the two lines will not intersect and explains why (“since they
increase the same amount but have different starting points”) (8.EE.C.8). In Part C, the
indicates that the two graphs will not intersect; but by not indicating that this means that
Edmonton and Mauna Loa will never have the same levels of carbon dioxide in the atme
does not interpret this fact within the context of the problem (no credit for MP2). The stu
uses mathematical terms correctly in explanations, performs correct calculations, and u:
precise notation (MP6).

Total Awarded Points: 3 out of 4
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A'3a’ o |

" "Carbon Dmxnde Levels Task o
I

: Measurements taken by sc:entists in. Edmonton show that the levels of. carbon dloxlde tn the o

atmogphere have been steadily increasing since 1980. The graph shows points front a fhodel that -

" represents a relationship between the ievel of carbon dlomde in the atmosphere and the number of
) years since 1980, : : - :

_ Edrﬁéﬁtqn .0'02 I..eve’l_s“
- in the Atmosphere -~ -

o L
©
o

/.{36.'386)
,370)|

Lo
- 02
Q

w
bt
(]

oy ]
[+)]
Q.

T 46, 35%)

10, 3_3.3). T

W
a
o

£

4]

w

o
A .

W

e X
51015202530 35 - -
Number of Years after 1980

Parts per Milion by Volume

= a - Write an equatxon =ti;i:at”r‘t.a‘;;_re.ser.q_:t_e.:‘.’t.'r'iue.':'d.a.\_ta‘'sl'low_.-urh" on thegraph
[ X ;'g% B e
_ | : ; 1 ') A% @VEN -h\]{i k.JCCLYS
) ' \..J # _
o] '
0;-.;:%@32\ Al L,vﬁw Yeox

10?8’ \tpx +?>?>8 \/
S C

“Titho#: 00298200152

Page 14 0f 45



RS !—‘ i - ST EE .
e

- -Qé*l_'bo'n‘ Dioxidé-Leifé!Sj?agk' - o ] ' i o
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b. . Whatis the differenice in the rates of change of CO; levels recorded at the two laboratories?
" Show your work or explain how you determined the difference. . - SRR
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Carbon Dloxide Levels Task

C.

_ z& o A

A-3c

-

If the two CO, !evels contmue to lncrease at the rates shown will the graphs of these two
sets of data ever |ntersect‘7 Why or why not? Interpret your answer in the context of the

probtem

REVIEWYOUR .

‘WORKIFYOU

Litho#: 00298200152 HAVE TIME.
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Anchor 3 Litho 00298200152

Total Content Points: 1 (8.F.B.4)

Total Practice Points: 2 (MP2, MP6)

The student writes a correct equation for the Edmonton data®B88 =y) (8.F.B.4). The
student does not state whether the two lines will intersect (no credit for 8.EE.C.8). Howe
student does provide a correct explanation of the context asked for in Part C within the t
Part B (“The Edmonton has higher €l@vels because the level started out higher but both
up at same speed”) (MP2). The student uses mathematical terms correctly in explanatio
performs correct calculations, and uses precise notation (MP6).

Total Awarded Points: 3 out of 4
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A-da R

_ CarbOn B:oxlde Levels Task o --{ g a ST R
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atmosphere have been steadlly mcreasmg since 1980 The graph shows pomts from a model that
represents a relatlonshlp between the Ievel of carbon dioxide in the atmosphere and the number of
years since 1980 ' - ST
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A-4b

| Carhon Dioxude Levels Task

"Another lab m Mauna Loa has also been oollectmg data on 002 levels e

Mauna Loa {2:0z Levels ln
the Atmosphere
15 . 324
4 372

b. What s the dlfference in the rates of change of COz levels recorded at the two laboratones‘? _
Show your work orexplain how you determined the dlfference o
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A-dc

Carbon Dloxlde Levels Task

T

e o K the two CO,; Ievels cont:nue to mcrease at the rates shown wrll the graphs of these two
sets’ of data ever mtersect'? Why or why not‘? lnterpret your answer II'I the context of the
problem ' . N L ‘ .
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Anchor 4 Litho 00018200152
Total Content Points: 2 (8.F.B.4, 8.EE.C.8)
Total Practice Points: O

The student writes a correct expression for the Edmonton daxaH338B), although the
expression is not in the form of an equation (8.F.B.4). The student correctly states that
lines will not intersect, and to demonstrate that there is no solution, shows a failed atter
solve the system of equations (8.EE.C.8). The student does not interpret the answer in
within the context of the problem (no credit for MP2). The student uses mathematical te
correctly in explanations and performs correct calculations, but creates an incorrect eqt
Part A (16 + 10 = 16+ 338) (no credit for MP6).

Total Awarded Points: 2 out of 4
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A-5a

Carbon Dloxrde Levels Task

: __"'Measurements taken by sc1ent|sts in Edmonton show that the Ievels of carbon dlox1de in the '
" atmosphere have been steadily increasing since 1980. The graph shows points from a model that
. ‘represents a relatlonshlp between the level of carbon d|0x1de in the atmosphere and the number of

“years since 1980 - o
in the Atmosphere
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-a. Write an equation that rép_r_es’ents_ the data _shbwn on the graph.

|itho#: 00218200139
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A-5b

Carbon Dioxide Levels Task
Another fab in' Mauna Loa has also been collecting data on CO, levels.

Mauna Loé' CO Levels in

the Atmosphere
Nur::}z:?;ggar ‘__c_o“ Levels | 2u
15 222 s
45 _ 372 '
b. Whét is the dlfference in the rates of changé of CO, levels recorded at the two Iaboratorles'?

Show your work or explam how you determmed the dlfference
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Litho#: 00218200139 -
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A-5¢

Carbon D:oxrde Levels Task -

5 c. if the two COZ levels contlnue to lncrease at the rates shown W||I the graphs of these wo
sets of data ever intersect? Why orwhy not? Interpret your answer in the context of the
problem :

N, Jc\\ﬁ\z( w\ \ bumm\\@l became,
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be&j\%ﬂ/

_ REVIEW YOUR
' WORK IF YOU
Litho#: 00218200139 ' HAVE TIME,
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Anchor 5 Litho 00218200139
Total Content Points: 1 (8.F.B.4)
Total Practice Points: 1 (MP®6)

The student writes a correct equation for the Edmonton gatd @« + 338) (8.F.B.4). The
student correctly states that the lines will not intersect, but the explanation (“they will be p
because they have the same slope or rate of change”) is insufficient; without mentioning 1
y-intercepts are different, two lines with the same slope could be the same line (no credit
for 8.EE.C.8). The student does not interpret the answer in Part C in terms of the levels o
dioxide in Edmonton and Mauna Loa (no credit for MP2). The student uses mathematical
correctly in explanations and uses precise and accurate notation (MP6).

Total Awarded Points: 2 out of 4
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A-6a

e -'_".'_'Carbon Dioxide Levels Task.

_ _'ﬁ_..;.__years since '1980

- Measurements taken by scientists in Edmonton show that the levels of carbon dioxide in the _
~ atmosphere have been steadily increasing since 1980. The graph shows points from a model that
._represents a relationship between the level of carbon dioxide in the atmosphere and the number of

Edmonton CO, Levels
in the Atmosphere
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A-6b

Carbon Dioxide Levels Téék.

.-Another !ab in Mauna Loa has also been coliectmg data on CO, Ievels -

: Mauna Loa CO Levels in

the Atmosphere
Number of Yearsh:
after 1980 - |~ CO Levels |
o | aw
15 | 34
45 372
b. What is the difference in the rates of change of CO; levels recorded at the two Iaboratones'?

o Show your work or exp]aln how you determmed the dn‘ference
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A-6C | |

Carbo'n Dioxide Levels Task -
c. : If the two CO, levels contmue to lncrease at the rates shown, wnli the graphs of these two

_sets of data ever intersect? Why or why not‘? lnterpret your answer in the context of the
problem :

(B oot %herm"‘f W &l 9“”"‘" 99‘”’*’ ki

REVIEW YOUR
. _ _ o WORKIFYOU.
- Litho#: 00068200139 . ' o © . HAVETIME, .~
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Anchor 6 Litho 00068200139
Total Content Points: 2 (8.F.B.4, 8.EE.C.8)
Total Practice Points: O

The student writes a correct equation for the Edmonton datd.6T+ 338) (8.F.B.4). The
student correctly states that the lines will not intersect; while the explanation given in Par
(“they are both rising at the same rate”) does not address the different starting points, the
explanation in Part B does (“Edmonton started at 338 @@l Mauna Loa started at 300 £O
(8.EE.C.8). The student does not interpret the answer in Part C within the context of the |
(no credit for MP2). The student uses mathematical terms correctly in explanations and
correct calculations, but does not answer the question in Part B, demonstrating a lack of
precision in attending to the task (no credit for MP6).

Total Awarded Points: 2 out of 4
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: 'ICarbon Dloxide Leve!s Task " SR - e L S
. Measurements taken by sc:entlsts in’ Edmo‘nton show that the Ievels of ca:bon dIOXIde m the ,

atmosphere have been steadiiy increasing since 1980 The graph ‘shows pomts from: a model that .
represents a relatlonshlp betWeen the level of carbon d:ox:de in the atmosphere and the number of S

years since 1980
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A-Tb

Carbon D:oxlde Levels Task

. ,,: L
CONER

Another Iab m Mauna Loa has alse been collectmg data on 002 Ievels R

b. What is the difference in the rates of change of CO levels recorded at the two laboratones‘?
- ‘Show your work or explam how you determined the drfference ‘

- Litho#: 00038200152
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lf the two COz Ievels contlnue fo increase at the rates shown wnll the'graphs of these wo

ide Leve!s Task e

.-‘)_’

sets of data_ everr 1ntersect? Why or why not? Interpret your answer m the context of the '

problem
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Anchor 7 Litho 00038200152
Total Content Points: 1 (8.EE.C.8)
Total Practice Points: O

The student writes an incorrect expression for the Edmonton data 338B) (no credit

for 8.F.B.4). The student states that the lines will intersect and provides the time at whict
will do so (38 years), which is the correct explanation and point of intersection based on
incorrect answer in Part A (8.EE.C.8). The student does not interpret the answer in Part
the context of the problem (no credit for MP2). The student uses mathematical terms cor
explanations and performs correct calculations, but does not find the difference in the rat
Part B, demonstrating a lack of precision in responding to the task (no credit for MP6).

Total Awarded Points: 1 out of 4
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A-8a

Carbon Dioxide Levels Task

Measurements taken by scientists in Edmonton show that the levels of carbon dioxide in the
atmosphere have been steadily increasing since 1980 The graph shows points from a model that
represents a relationship between the level of carbon dioxide in the atmosphere and the number of
years since 1980.

Edmonton CO, Levels
in the Atmosphere

y
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a. Wiite an equation that represents the data shown on the graph.
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Another lab 1n Mauna Loa has also been co[lectlng data on COz levels, -
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Carbon Dioxide Levels Task

A-8c¢

C. If the two CO; levels continue to increase at the rates shown, will the graphs of these two
seis of data ever intersect? Why or why not? Interpret your answer in the context of the

problem.
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Anchor 8 Litho 00218200115
Total Content Points: 1 (8.F.B.4)

Total Practice Points: O

The student writes a correct equation for the Edmonton yjaiagQ( + 338) (8.F.B.4). The

student incorrectly states that the lines will intersect and provides an incorrect explanatio
(“every point because they are the same line”) (no credit for 8.EE.C.8). The student doe:
interpret the answer in Part C within the context of the problem (no credit for MP2). The :
uses mathematical terms correctly in the explanations, performs correct calculations, an
precise notation, but provides neither work nor explanation for the correct answer in Pari
(“They both went at the same rate”), demonstrating a lack of precision (no credit for MP€

Total Awarded Points: 1 out of 4
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A-9a

Carbon Dioxide Levels Task

Measurements taken by scientists in Edmonton show that the levels of carbon dioxide in the
atmosphere have been steadily increasing since 1980. The graph shows points from a model that
represents a relationship between the level of carbon dioxide in the atmosphere and the number of
years since 1980.

Edmonton CO, Levels

in the Atmosphere
Y
o A
E 3980 §(30, 386)
S 380 20, 370)| | d
2370 -( - )
£ 360 =
2 ¢(10, 354)
= 350
g 340%(5, 338)
n 330
G X
£ 0 T
5 10 15 20 25 30 3590«
Number of Years after 1980
a. Write an equation that represents the data shown on the graph.
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Calibon Dioxide Levels Task

A-9b

Another lab in Mauna Loa has also been colleéting data on CO: levels.

b. What is the difference in the rates of change of CO, levels recorded at the two laboratories?

Mauna Loa CO,

Levels in

the Atmosphere

Number of Years
- after 1980°

€O, Levels,
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Show your work or explain how you determined the difference.
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Carbon Dioxide Levels Task

Cc

A-9c¢

If the two CO- levels continue to increase at the rates shown, will the graphs of these two
sets of data ever intersect? Why or why not? Interpret your answer in the context of the

problem.
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Anchor 9 Litho 00098200104
Total Content Points: 1 (8.EE.C.8)
Total Practice Points: O

The student writes an incorrect equation for the Edmonton ylata§ + 338) (no credit

for 8.F.B.4). The student correctly states that the lines will not intersect, and the explana
(“because they are parallel”) is acceptable because the student graphs the Mauna Loa d
show that they are parallel (8.EE.C.8). The student does not interpret the answer in Part
the context of the problem (no credit for MP2). The student uses mathematical terms cor
explanations but uses incorrect mathematical language in Part B (“The rate of change ct
the table”), demonstrating a lack of precision (no credit for MP6).

Total Awarded Points: 1 out of 4
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A-10a

-

"~ Carbon Dioxide Levels Task

e 'years since 1980.

| - Measurements taken by scientists in Edmonton show that the levels of carbon dioxide inthe
~aitmosphere have been steadily increasing since 1980. The graph shows points from a model that
" represents a relat[onshlp between the level of carbon leXIde in the aimosphere and the number of

Edﬁidﬁto'n co, Le'vél"s' |
in the Atmosphere
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al Write an eq'uatio'n th’af- rep'reSents the data shown on the graph. '
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A-10b

‘Carbon ﬁidx'ide' Levels TaSk

Another lab in Mauna Loa has also been collecting data on CO; levels.

Mauna Loa CO, Levels in
theAtmosphere o

b. What is the difference in the rates of change of CO, levels recorded at the two laboratories?
Show your work or explai’n how you-determined the difference.
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A-10c

' Carbon'Di_inde Levels Task
C. If the two CO; levels continue to increase at the rates shown, will the graphs of these two

sets of data ever intersect? Why or why not? Interpret your answer in the context of the
problem. - - L I P A eI R SR

: REVIEW YOUR -
' ' WORKIIF YOU
Litho#: 00288200139 HAVE TIME.
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Anchor 10 Litho 00288200139
Total Content Points: O

Total Practice Points: O

The student writes an incorrect equation for the Edmonton ydata% x +338) (no credit

for 8.F.B.4). The student states that the lines will intersect, which would be correct base
incorrect equation in Part A, but provides no explanation (no credit for 8.EE.C.8). The st
does not interpret the answer in Part C within the context of the problem (no credit for V
The student performs calculations correctly but does not answer the question in Part B,
demonstrating a lack of attention to precision in responding to the task (no credit for MP

Total Awarded Points: O out of 4
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