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Task 1. Broken Light Bulbs Task

Tamela works for |.D.E.A. Light Bulb Company. She inspects cases of light bulbs and counts the
number of broken bulbs. Last week, she recorded her count in the table below.

Total Number of Number of Broken
Light Bulbs in Case Light Bulbs
150 3
250 5
600 12

a. Prove that the data in Tamela’s table indicate a proportional relationship.

s

b. Determine the percent of broken bulbs in each case and use that percentage to predict the
number of broken light bulbs in a case of 800 bulbs. Use mathematical reasoning to justify
your response.

N
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1. Broken Light Bulbs Task Scoring Guide

The CCSS for Mathematical Content (2 points)

7.RP.2a

7.RP.3

The student explains how to use values in the table to test for proportionality in
any of the following ways:

e by dividing: (total bulbs divided by broken bulbs) ? 2—:0 and %; OR
3 5 12 ,
(broken bulbs by total bulbs) — , —— , and —— ; observing that the
150 250 600

quotient is the same for all three ratios.

¢ by representing the ratios in equivalent fraction form to the unit rate, e.g.,
150 bulbs 250 bulbs 600 bulbs 50 bulbs

3 broken bulbs _ 5 broken bulbs 12 broken bulbs 1 broken bulb

3 brokenbulbs 5 broken bulbs 12 broken bulbs 1 broken bulb
150 bulbs 250 bubs 600 bulbs 50 bulbs

e by scaling up the unit rate in fraction form, e.g.,
50 bulbs 150 bulbs 250 bulbs 600 bulbs

1broken bulb _ 3 broken bulbs 5 broken bulbs _ 12 broken bulbs

e by testing in fraction form to see if

150 bulbs 250 bulbs 600 bulbs )
= = scaling up, e.g.,
3 broken bulbs 5 broken bulbs 12 broken bulbs
150x4 @
3x4 12

¢ by showing that scale factor is the same for each line of the table.

The student finds the number of broken bulbs by applying the percent of broken
bulbs to a case of 800 bulbs. The student may do this in one of the following
ways:

2

e Dby dividing and multiplying, e.g., 5 + 250 = .02 and .02 = 100 = 2%;
.02 x 800 = 16.
. . . 3 X .
by using ratios or proportions, e.g.; —— or —— to determine 2%;
* pyusing prop 9 150 *" 100 °

Xx brokenbulbs 2brokenbulbs 16
= , and solve for x or scale to——.
800 bulbs 100 bulbs 800

?
e by scaling the unit rate in fraction form, e.g., % :m to determine 2%;
2

2
—— =—— and solve for ?
100 800

Total Content Points
Page 4



The CCSS for Mathematical Practice (4 points)

MP1

MP2

MP6

MP7

The student proves that all the entries in the table meet the conditions of a
proportional relationship. Responds to all parts of the task.

(MP1: Make sense of problems and persevere in solving them.)
The student uses the data from the table, forms ratios, equations, or graphs to

test for proportionality; provides labels or explanations in Part B referencing the
context of the situation.

(MP2: Reason abstractly and quantitatively.)
The student proves the data in the table indicate a proportional relationship;
determines the percent of broken light bulbs per case, predicts the number of

broken light bulbs in a case of 800 bulbs and provides accurate work or
explanation.

(MPG6: Attend to precision.)
The student demonstrates understanding of the structure of proportional

relationships using equations, the constant of proportionality (unit rate), or
scaling.

(MP7: Look for and make use of structure.)

Total Practice Points

Total Awarded Points
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The CCSS for Mathematical Content Addressed in This Task

Analyze proportional relationships and use them to solve real-world and mathematical
problems.

Recognize and represent proportional relationships between quantities.

7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a coordinate plane and observing whether the
graph is a straight line through the origin.

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.

The CCSS for Mathematical Practice*
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

6. Attend to precision.

7. Look for and make use of structure.

*Gray text indicates Mathematical Practices that are not addressed in this task.

Students’ responses to a mathematical task provide evidence of what they understand and are ab

le to

do in relation to the standards and practices. Across tasks, this cumulative evidence shows students’

understanding and abilities within a domain. When students do not respond completely to all parts

of a

task, they provide insufficient evidence of their mathematical understanding and abilities and therefore

do not fully demonstrate the expectations of the standards and practices aligned with that task.
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' Guide 1

Task 1. Broken Lxght Bulbs Task

Tamela works forl D.E.A. Light Bulb Company She mspects cases of ilght bulbs and counts the

number of broken bulbs Last week she recorded her count m ihe table beiow

a.

b.

Prove thaf the déta in Tamela's 'te;ﬁle indlicate a prc.Jpo'.r_ﬁ;r;él‘#elationshib.
s Dron
o 2 \‘5D :
L 150 )ﬂ _50
“Plogo | 5y 220 %0
A | 0w,

Determine the percent of broken bulbs in each caée and use that percentage to predict the
number of broken light bulbs in a case of 800 bulbs. -Use mathematical reasoning to justify
your response. '

& CQSC 1= 3+\50=,02 = '2_ 'o b‘(o\c.fn
- case 2* 5 :7c0z.02="2"1s byortn

| CQSﬁ 3= 123600 .0"_1 = 'zm \prowen

(0&(’%@ o= 800=,072 = 2° 10 \oro¥tN
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Guide 1 Litho 7081
Total Content Points: 2 (7.RP.2a, 7.RP.3)
Total Practice Points: 4 (MP1, MP2, MP6, MP7)

The student tests for proportionality by using division to determine a unit rate of 50 for all
three entries (7.RP.2a). The student divides the number of broken bulbs by the number
of total bulbs to calculate that 2% of the bulbs are broken in each case, and then uses
the same process to predict that there would be 16 broken bulbs in a case of 800
(7.RP.3). The work demonstrates understanding of the structure of proportional
relationships by using ratios to determine unit rates (MP7). The student provides correct
work in Part A and labels in Part B, demonstrating correct reasoning and relation to the
context of the task (MP2). The student provides accurate work proving that the data in
the table represent a proportional relationship, predicting 16 broken bulbs in a case of
800 and finding the percentage of broken bulbs in each case (MP6), making sense of
and persevering in solving all parts of the task (MP1).

Total Awarded Points: 6 out of 6
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Guide 2

Task 1. Broken nght Bulbs Task

Tamela works fori D.E.A. Light Bulb Company. She mspects cases of light bulbs and counts the
number of broken bulbs. Last week she recorded her count m the table below.

a. Prove that the data in Tamela’s table indicate a prepbrtiebéi'rela{ionship.

e L

b. Determme the percent of broken bulbs in each case and use that percentage to predlct the
number of broken light bulbs in a case of 800 bulbs Use mathematical reasoning to justify
your response :

& %00 Q)/ =1 bro\t.tn \Ou\hﬁ
Q&QQ .-—-
T °Po
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Guide 2 Litho 7091
Total Content Points: 2 (7.RP.2a, 7.RP.3)
Total Practice Points: 4 (MP1, MP2, MP6, MP7)

The student tests for proportionality by using division to determine a unit rate of 50 for all
three entries (7.RP.2a). The student determines that 2% of the bulbs are broken in each
case and multiplies the percent by 800 bulbs to predict that there will be 16 bulbs in a
case of 800 (7.RP.3). The student demonstrates understanding of the structure of
proportional relationships by using ratios to find the constant of proportionality from the
table data (MP7) and provides sufficient labeling in Part B and work in Part A to show
clear reasoning relevant to the context of the situation (MP2). The work is correct and
sufficient to prove a proportional relationship exists (MP6). The student has correctly and
completely addressed all parts of the task (MP1).

Total Awarded Points: 6 out of 6
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Task'l Broken Light Bulbs Task S

number of broken bulbs. Last week, she recorded her count in the table below.

e ad Prove that the data in Tamela's table mdlcate a proportlonal relationshlp

& T+ sa TOPG(J“‘

o aa;amm b@cmxw

K ’?— (A%GKQ/ d ;’ Q{* l,bﬁht’bums ”L(ag/
i dk\nfdﬂ/ e b‘jm num)o{’f( b5 hroken hﬁm—

| e ol o proportiunal relatimnshg .
D=2 p-60

b. Determine the percent of broken bu]bé in each case and use that percentage to predlot the-

“your response.

7= 180 Lignt bvlbsm 400 Wt 3bngn 1o
7% thak 15 broken i Wndt Gasey. 200 ngw bUng

E 4 Caser with 12 broken | hi’ buls
| 1te of tham il be broen became,%m& S Do

- o Tamela works for L.LD.E.A. Light Bulb Company She. mspects cases of light bulbs and counts the '

- number of broken light bulbs in a case of 800 bulbs. Use mathematical reasomng to justlfy A
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Guide 3 Litho 7055
Total Content Points: 2 (7.RP.2a, 7.RP.3)
Total Practice Points: 3 (MP1, MP2, MP7)

The student describes a test for proportionality using division to determine a unit rate of
50 that is equivalent for all three entries (7.RP.2a). The student recognizes that the
percentage of broken bulbs in all of the cases is 2%, and determines that in a case of
800 bulbs, 16 will be broken (7.RP.3). The student correctly represents the table data in
terms of ratios, demonstrating understanding of the structure of proportional
relationships (MP7). Correct labeling for all values in part b indicates understanding of

the context of the problem (MP2). Although the equation %z%oshown in Part Ais

unclear (no credit for MP6), the work and explanations sufficiently prove the student’s
ability to make sense of the problem and persevere in solving all parts of the task (MP1).

Total Awarded Points: 5 out of 6

Page 12



Guide 4

Task 1. Broken nght Bulbs Task

Tameta works for 1.D. E. A L:ght Bulb Company She mspects cases of Ilght bulbs and counts the_
number. of broken bulbs. Last week she recorded her count in the tab!e below -

a.

PN \ﬁ@ % = K0

b.

[)”WD::"?:? 7 b

AN LS féf’ﬁ’W Tiore)

Determine the percent of broken bulbs in each case and use that percentage to predict the
number of broken hght buibs in a case of 800 bulbs. Use mathematlcal reasonmg to ]ustrfy
your response. : e :

2300 ~ \6 ‘go
o i (o
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Guide 4 Litho 7077
Total Content Points: 2 (7.RP.2a, 7.RP.3)
Total Practice Points: 2 (MP1, MP7)

The student tests for proportionality by determining that the unit rate of 50 for all three
entries (7.RP.2a), demonstrating understanding of the structure of proportional
relationships by using ratios (MP7). The student determines 2% of the bulbs are broken
and applies this value to the case of 800 (7.RP.3). However, the lack of labeling in the
equation in Part B (800 + 16 = 50) makes it unclear whether 16 or 50 broken bulbs would
be found in a case of 800 (no credit for MP2). This lack of clarity indicates insufficient
attention to precision (no credit for MP6). The student makes sense of the problem and
perseveres in attempting all parts of the task (MP1).

Total Awarded Points: 4 out of 6
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" Task 1. Broken Light Bulbs Task

_Guide 5

. Tamela works for .D.E.A. Light Bulb Company. She mspects cases of light bulbs and counts the
N 3number of broken bulbs. Last week, she recorded her count in the table below.

= 5‘?’5 fﬁf*ﬁéﬁ! f

- [BlightBilbsiiniCase® ;

150 - 3
250 5
600 12

Prove that the data in Tamela’s table indicate a _p':ropo'rtionél relationship.

4525 -
éOo 2=

5@

/é i

your response

Determine the percent of broken bulbs in each case and use that percentage to predict the
- humber of broken light bulbs in a case of 800 bu[bs Use mathematical reasomng to justify

sy

(?00 50 =
bulls 4

Amlcm
bul iOJ
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Guide 5 Litho 7115
Total Content Points: 2 (7.RP.2a, 7.RP.3)
Total Practice Points: 1 (MP7)

The student uses division to determine that the data in the table represent a proportional
relationship, indicating that dividing the total number of bulbs by the number of broken
bulbs results in the same quotient in each case (7.RP.2a). Although the student does not
correctly label the result of the division, the process shown is sufficient to test for
proportionality. The student uses the equation 800 + 50 = 16 to correctly predict the
number of broken bulbs in a case of 800 (7.RP.3). The student demonstrates a
conceptual misunderstanding of percentage when labeling in parts A and B (no credit for
MP2). The incorrect use of percentage evidences a lack of precision (no credit for MP6),
and incomplete comprehension of the task (no credit for MP1). Despite this
misunderstanding of percentages, the student does indicate an ability to use the
structure of proportional relationships (MP7).

Total Awarded Points: 3 out of 6
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- Task 1. Broken nght Bulbs Task

Tameia works for |, D E.A. Light Bulb Company. She lnspects cases of light buibs and counis the
__:)- '_number of broken bulbs. Last week she recorded her count in the table below ; :

o a F?’fQVe _that_th_e data in -Ter'nela;s table indiEate a bfeportional relationShip." S

s

,2_§§

\%/0 0}

?QOJQQﬁ}

\go-:.‘%b

b.

IR \ngic\ﬁbﬁﬁ oean

@60’06}‘

~ Determine the percent of broken bulbs in each case and use that percentage fo predict the
‘number of broken light bulbs in a case of 800 bulbs Use mathematical reasomng to justify

your response

“‘57f*: 2§§§i\§\0\4\\ <s2§\23 °}52f§() \bi <:§:3(3 {bé:ES

O RS NN e, \mg

RO g IR

=
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R \\ \\\\4&\% \r—%m\\(j \Q«\b“é\\g\ \_.c:%% \E;‘Sf} %—‘\. %'i_
=0 \\\Q MRS VA \HMO 40 ()%} “§ ‘3*'30-\-:,\\3
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Guide 6 Litho 7097
Total Content Points: 1 (7.RP.2a)
Total Practice Points: 1 (MP7)

The student tests for proportionality by determining that the ratio of broken bulbs to total
bulbs is equivalent for all three entries in the table (7.RP.2a), thereby demonstrating
understanding of the structure of proportional relationships by using ratios (MP7). The
student attempts to use the unit rate to predict the number of broken bulbs in a case of
800, but the answer given is incorrect (no credit for 7.RP.3). The answer in Part B is
mistakenly labeled as a percentage of broken bulbs, 15%, instead of as the number of
broken bulbs (no credit for MP2). The incorrect and unclear equations in Part A and the
incorrect process in Part B demonstrate a lack of precision (no credit for MP6). Inverted
ratios in the second column of Part A and flawed logic in Part B show that the student

has not adequately made sense of the problem to complete the task (no credit for MP1).

Total Awarded Points: 2 out of 6
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_Guide 7 -
Task 1. Broken Light Bulbs Task

Tamela works for | D.EA. Li'g;ht'__.Bul'b-Company. She inspects cases,ef light bulbs and count's'the h
number of broken bulbs. Last week, she recorded her count in the table below.

a. Prove that the data in Tameia S table indicate a proportional relattonship

A T-Q ou’c’nL otk rote o@ e

totol mm\aer of N9 bulbs cnd Brohan

liot bubs \‘c \5 PV‘OPOY"\:\OV\Q\
\5@ 3 xm\ : T"{’a —Bmke; 6\?\0’\
B w B

b. Determlne the percent of broken bulbs in each case and use that percentage fo predict the - _
number of broken Ilght buibsin a case of 800 bulbs. Use mathemat[ca! reasoning to justify
your response ' : '

> 50 o
a Jobal
o Bg‘jl%; . {)u‘ 55 By‘c\&m ‘\3?.3[ (_0&5?. .
ol o %U\« [ 1o = 800= 002 i
ulbs  um N [ B by ©E ke
el hlbs Bg‘\’i‘g‘s bulbs gy
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Guide 7 Litho 7117
Total Content Points: 1 (7.RP.3)
Total Practice Points: 1 (MP7)

Although the student finds a unit rate of 50 using the table data, demonstrating
understanding of the structure of proportional relationships (MP7), only two of the entries
in the table are tested for proportionality (no credit for 7.RP.2a). The student uses the
data to form ratios in order to find equivalence, but the decimal value is not converted to
a percentage of broken bulbs in Part B (no credit for MP2). Despite the correct prediction
of 16 broken bulbs in a case of 800 (7.RP.3), the incorrect expression of the percentage
of broken bulbs and the inappropriate equation (250 + 3) in Part A indicate a lack of
precision (no credit for MP6). Because of the incomplete testing of values in the table
and the incorrect expression of percentage of broken bulbs in each case, the student
has not completed all parts of the task (no credit for MP1).

Total Awarded Points: 2 out of 6
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 Task 1. Broken Light Bulbs Task

_ Tamela works for [.D.E.A. Light Buib Company She mspects cases of light bulbs and counts the
" number of broken buibs. 1ast week, she recorded her count in the table below. -

150

600 12

Prove that the data in Tamela S table mdlcate a proporuonal relatlonshlp

& EO\M\ JWN’ + ]
by 5 eyt e .
, 280 ~ 2= 5..2)

CLX'Q. cixu\citf“3

| b Determme the percent of broken bulbs in each case and use that percentage to predlct the

‘number of broken light bulbs in a case of 800 bulbs Use mathematical reasomng to justify

~ . your response.

f:':f.' TS i o | | n%.”
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Guide 8 Litho 7039
Total Content Points: 1 (7.RP.3)
Total Practice Points: 0

The student attempts to show the proportionality of the data in the table by using division
to show the constant of proportionality, but only the first equation is correct and the
explanation is unclear (no credit for 7.RP.2a). The student correctly predicts that 16
broken bulbs would be broken in a case of 800, correctly multiplying the total number of
bulbs by 0.02 (7.RP.3). The student’s division of all the amounts of total bulbs by 3
demonstrates insufficient understanding of the structure of proportional relationships
needed to reason through and solve the problem correctly (no credit for MP2, no credit
for MP7). The response lacks precision and accuracy in the calculations and in the
labeling of the percentage of broken bulbs (no credit for MP6). The incorrect approach to
prove proportionality is evidence that the student has not completely made sense of the
problem (no credit for MP1).

Total Awarded Points: 1 out of 6
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Task 1. Broken Light Bulbs Task

. Tamela works for |.LD.E.A. nght Bulb Company She inspects cases of light bulbs and counts the

number of broken bulbs Last week she recorded her count in the table below.

 a. Provethatthe date.in.Té'ri']'eI_a’s table indicate a proportional relationship.

%EZG\US@ the Jata 1S not
N SFNYY
CTH S r\o’r NS afomﬂ +
CRMe 6% chmde 1 fm

= The THo 'S not f10Parilonal
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b, Determine the percent of broken bulbs in each case and use that:percentage {o predictthe
number of broken light bulbs in a case of 800 bulbs. Use mathematical reasoning to justify

your response.

s -
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)
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Guide 9 Litho 7063
Total Content Points: 1 (7.RP.3)
Total Practice Points: 0

The student correctly calculates the percentage of broken bulbs in each case to predict
that 16 bulbs would be broken in a case of 800 (7.RP.3).However, the value 16 is not
clearly labeled as the number of broken bulbs, and Part A gives no evidence of correct
reasoning to show proportionality (no credit for MP2). The student does not use the data
from the table to show that the relationships are proportional (no credit for 7.RP.2a). The
incorrect determination that entries are “not proportional” indicates a lack of
understanding of the structure of proportional relationships (no credit for MP7). Although
the student shows accurate and appropriate work in predicting the number of broken
bulbs in a case of 800, the explanation in Part A is incorrect (no credit for MP6). The
response to Part A shows that the student has not made sense of and persevered in
solving all parts of the task (no credit for MP1).

Total Awarded Points: 1 out of 6
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Task 1. Broken nght Bulbs Task

‘Tamela works for ! D.E. A Light Bulb- Company She mspects cases of light bulbs and counts the ;:-j. o
number of broken bulbs. Last week she recorded her count in the table below - A '

. a.

b.

' GUIde : 10 L

. Prove that the data in Ta‘méla’.sk table inciicate a proportional relatio’nship. :

Determine the percent of broken bulbs in each case and use that percentage to predict the | _
number of broken light bulbs in a case of 800 bulbs. Use mathematical reasoning t'o_ justify . -

your response.

AN £00 \ow_\)a’ M )_fL\e; 1600t $o00 oo o
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Guide 10 Litho 7029
Total Content Points: O
Total Practice Points: 0

The student does not clearly use the data in the table to test for proportionality (no credit
for MP7). Although the student indicates use of division to determine proportionality, the
explanation provided is imprecise and unclear (no credit for 7.RP.2a, no credit for MP6).
The student does not show work, explain a process for calculating a percentage, or
otherwise prove how the correct answer of 16 bulbs was found (no credit for 7.RP.3).
The student has not responded to all parts of the task, as the explanation in Part A is
insufficient, there is no attempt to calculate the percentage of broken bulbs in each case,
and there is no explanation for the answer in Part B (no credit for MP1). Although there
is correct labeling in Part B, the student does not clearly show or explain the reasoning
used to determine proportionality in Part A (no credit for MP2).

Total Awarded Points: O out of 6
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