Exemplars

Distribution Dilemma

Steve was hired to give out free movie tickets to customers
during the grand opening of the new pizza parlor. On Friday, he
gave out 1/2 of his supply; on Saturday, he gave out 1/3 of
what was left; on Sunday, he gave out 1/4 of the remaining
amount; on Monday, he distributed 1/3 of what was left; on
Tuesday, he gave away 1/6 of what remained and had 60
tickets left.

How many tickets did he have when he began to give them
away?
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Grade Levels 6 -8

Distribution Dilemma

Steve was hired to give out free movie tickets to customers during the grand opening of the new
pizza parlor. On Friday, he gave out 1/2 of his supply; on Saturday, he gave out 1/3 of what was
left; on Sunday, he gave out 1/4 of the remaining amount; on Monday, he distributed 1/3 of
what was left; on Tuesday, he gave away 1/6 of what remained and had 60 tickets left.

How many tickets did he have when he began to give them away?

Context
| was looking for a task that would encourage students to improve their mathematical

representations. We have worked on visual models for problem solving this year and | hoped
they would use such modeling in solving this task.

What This Task Accomplishes
This task requires the recognition of fractions and using common denominators to add and
subtract fractions. It also provides the opportunity to use a visual model for problem solving.

Students will encounter many problems of this type and having a workable strategy for this type
of problem will serve them well.

What the Student Will Do
| had the students work alone on this task and encouraged them to work on their mathematical

representations. Some students drew rectangles and divided them to represent each day's
distributions. Other students worked backwards, starting with the 60 tickets that remained.

Time Required for Task

45 minutes

Interdisciplinary Links

There are no obvious interdisciplinary content links for this task. This problem-solving technique

could be used to solve tasks written to complement any content area - historical topics, science
units or literature connections.

Teaching Tips

We had studied area models of fraction representation before attempting this task. | had graph
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paper available to students. They are better able to subdivide rectangles using graph paper
than using blank paper. They use a grid square to represent one unit more easily and
accurately than estimating one unit on blank paper.

Being familiar with working backwards as a strategy will also help students experience success
with this task.

Suggested Materials

* Grid paper
« Calculators
» Counting pieces of any sort (for acting out the problem)

Possible Solutions

Steve distributed 432 tickets in all. See Expert benchmark for details of solution.
Benchmark Descriptors

Novice

This student had the right idea with the rectangular area model. The fractional subdivision is
accurate. The student fails to remember the fact that the final eight units represent 60 tickets
rather than eight tickets. Since there is no attempt to verify the solution, the error is not picked
up and the solution is incorrect. Willingness to invest more time in this activity would have
undoubtedly rectified the error.

Apprentice

This student understood what was to be done to solve the problem. There appears to be no
particular reason for the choice of a "12 x 12 box" for the model. When 60 tickets remain in a
space containing 20 unit squares, the student fails to recognize the connection to three
tickets/square and instead tries to subdivide the rectangle into 20 square subdivisions. This
strategy unfortunately falls apart as the student attempts to deal with the extra 11 squares. Had
the student checked the work with computation, the error would have been discovered.

Practitioner

This student understands the task, uses good mathematical representations and good
mathematical language. The solution is accurate and well documented with diagrams. Solid
mathematical reasoning was used throughout and a connection to past mathematical
experiences is mentioned - though not expanded upon enough. Providing some form of
verification of the solution would move this response to the Expert level.

Expert

This student worked backwards to find the solution. S/he worked both computationally and with
a visual model to verify the solution. Confident use of mathematical language appears
throughout the solution. Mathematical representations are clearly labeled (and color coded) and
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work to verify the solution. This student goes on to an extension, which adds depth to the
solution. This clever extension gives the opportunity to demonstrate further mathematical
understanding.
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Novice

l
The student uses little
or no math language.
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The student reaches an
incorrect solution.

have worked.

The student fails to recognize ]
the final 8 units represent 60 This approach may
tickets rather than 8.
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Apprentice

The process the student uses is clear.
The reasoning behind this is unclear.

OiStroboTion  Dilem Mg

whed T weS afKel TO DO
coaS To iedh 06] how  Mman
D'\d*iéTS A id Sﬁ%\fi have. cduLnK e
eFn TO e Moui e T ckerS qeo
‘%tuhau_ \C_ir_ al feody Krow S 7
oONn €Ciday) he gawe so1T va o€ LS
Sc(,_fﬂy/o SaTdday V3B ol wheT weas
[Q JT/ Surdcx?/ W o< re man, amovnT.
Morda VB o f oo weasS refF g ‘fcﬁc/ay
he Go Onuoay /e of coraT ve ‘marned,
also STeve had Co tidKeTs
et hecT D anSoer
whaT T DD 5o ger m
1S I Made e \&ﬁ‘f 60\/0)/;’)
de PQ{JEK Then I cuT  the
C?)O\/ "N /3\/ 15 14,0 Then V&,
he had O Tickers lefT.
Then &}Qﬁj A0 oares F  maKel .
Vot loere

Then malke S

So Tdid o = 30 _

Than T ocdded 1l cndd = Gor 3 7/
o Treve STarteol (O Hh

57;5TicKeTs.
e ReSon o my/ GeciSion oS
becapSe This cwdDS  the omly
o/ = o) make (R oK,

GO
X &
0 3¢o Stax stavhd
375 with 372 TicKeE

The student makes a The studentl regches an
computation error. incorrect solution.

Distribution Dilemma
Copyright ©, 2003. Exemplars. All rights reserved.

6 of 13



Exemplars

Practitioner
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The student uses accurate and
appropriate math language
0 communicate.
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Expert
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Expert
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