Exemplars

Dripping Faucet

| went away for a 2 week vacation in December. When | arrived
home | realized | had left the faucet dripping by accident. About
how much water did | waste in the 2 weeks?

Your answer should be in a form that will give me a clear idea
or picture of how much water | wasted. Please use the chart of
equivalent weights and measures.

Since | did not tell you how fast my faucet was dripping, be
sure to include the information about your dripping faucet that
will help me to compare it to my dripping faucet.
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Grade Levels 6 -8
Dripping Faucet

| went away for a 2 week vacation in December. When | arrived home | realized | had left the
faucet dripping by accident. About how much water did | waste in the 2 weeks?

Your answer should be in a form that will give me a clear idea or picture of how much water |
wasted. Please use the chart of equivalent weights and measures.

Since | did not tell you how fast my faucet was dripping, be sure to include the information
about your dripping faucet that will help me to compare it to my dripping faucet.

Context

| teach sixth grade math and science and | wanted a problem that would link the two subjects.
We just finished a unit on density where we did a fair amount of measuring volume of regular
and irregular shaped objects. We were working with cubic measure and | wanted to assess how
many students could use their understanding of volume to give me a solution that really gave
me a feel for how much water | wasted.

What This Task Accomplishes

This problem has students experimenting to collect data to use in their solution. This relates to
the NCTM Curriculum and Evaluation Standard 1: Mathematics as Problem Solving - students
can use problem-solving approaches to investigate and understand mathematical content; and
develop and apply a variety of strategies to solve problems, with emphasis on multi-step and
non-routine problems.

The students will also need to communicate their solution in writing which covers Standard 2 -
Mathematics as Communication - discuss mathematical ideas and make conjectures and
convincing arguments.

The problem also has students using Standard 5: Number and Number Relationships - students
can understand, represent and use numbers in a variety of equivalent forms in real-world
situations.

Hopefully it has students thinking more about volume and different ways of expressing their
solution, which is in Standard 12: Geometry - develop an appreciation of geometry as a means
of describing the physical world.

Finally, the problem also has students thinking of how to use a chart of equivalent measures to
change from one unit of measure to another. This skill is described in Standard 13:
Measurement - students can make and use measurements to describe and compare
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phenomena and understand the structure and use of systems of measurement.

What the Student Will Do

All the students went home and collected their water. Some did not record enough information
about their drip rate to allow me to compare it to my drip. Almost all students could work the
computation (amount of water in one minute, to one hour, to one day, to two weeks) using
calculators. The most difficult part was getting them to express their solution in a meaningful
way. Some found the equivalent measures chart confusing and difficult to work with.

Time Required for Task

The students were given the problem at the end of a class period and some discussion was
necessary. They brought in their individual water dripping information the next day and worked
the whole period. Some kids still needed more time because at the end of the period we talked
more about making their solution meaningful to themselves and to me.

Interdisciplinary Links

This problem could be used in science or an environmental education unit.
Teaching Tips

| made sure everyone understood the problem. We talked about fast drips and slow drips and
that | would be able to compare their results to my drip if they could describe how fast their drip
was. | told them to collect their information by experimenting with a drip at home (we talked
about how to get your faucet to drip). | told them if they wanted to, they could bring in their
water and use some of the measuring tools we had in school, or they could use any measuring
tools they had at home. We looked over the equivalent tables and discussed some of the
equivalents so they would be familiar with the chart. | found it necessary to repeat many times
and give specific examples as | tried to get my students to understand what "a meaningful
solution” was. | asked them if a student said that | wasted 143,859 drips in the two weeks -
would that have any meaning to them? Did that solution (although maybe correct) give them a
clear and meaningful idea or picture of how much water | wasted? | would then refer them to
the chart to see if they could find a better equivalent.

Suggested Materials

 Chart of equivalents (see page 5)
» Graduated cylinders

» Measuring cups

» Teaspoons

» Tablespoons

* Calculators
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Possible Solutions

Answers vary, but the best solutions were students who related the amount of water to the sink
at home or at school, gallon milk cartons or some kind of cube or rectangular solid that they
drew.

Benchmark Descriptors

Novice

The student attempts to find the number of cubic centimeters wasted in two days not two
weeks. The student multiplies 48 (hours) by 14,400 (cc in 24 hours) and thinks s/he is finding
the number of cc in two days, so the student is applying inappropriate concepts. Their strategy
Is not helping to solve the problem.

Apprentice

This solution is not complete. The student tells me how many drips s/he got in two weeks, but
failed to work with any standard measure in order for me to get a feel for how much water |
wasted. Since this was part of the problem, the student's strategy was only partially useful,
leading toward a partial solution. There was some evidence of mathematical reasoning when
the student successfully found the number of drips for two weeks, but there is also some
confusion. The student records that 1 drip = 1 cc + 1 ml. Since a cubic centimeter equals a
milliliter, does that equation mean that a drip is the same as 2 cc? Or is the student confused.
The student never uses that information, so it is hard to tell. The solution is not clearly
presented.

Practitioner

This student shows a clear understanding of the problem. S/he works the problem successfully
although not very directly. S/he gives the solution in three different ways; first the number of
gallons that was wasted; then s/he uses the chart to change that to cubic feet; and then goes
back to the gallons and uses milk cartoons to give me a better picture of how much water was
wasted. S/he has a clear explanation (especially by his/her use of labels), detailing how the
problem was solved. All the steps are included.

Expert

This student has a deep understanding of the problem and also uses his/her knowledge of
volume and proportions to express his/her solution in a more meaningful way. His/her
explanation is very clearly shown and explained by labeling all the computational steps. S/he
uses a very efficient strategy. S/he also adds at the end, the cost of the wasted water by finding
the cost/gallon of town water.
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Cubic Measure
1 cubic foot (ft¥) = 1.728 cubic inches (in’)
27 cubic feet = 1 cubic yard (yd')

Liquid Measure
When necessary to distinguish the liquid pint or quart from the dry pint or quart, the word "lig-
uid” or the abbreviation “liq” should be used in combination with the name or abbreviation of the

liquid unit.
4 gills =1 pint (pt) = 28.875 cubic inches
2 pints =1 quart (qt) = 57.75 cubic inches
4 quarts =1 gallon (gal) = 231 cubicinches = 8 pints = 32 gills
1 cord (cd) firewood ........... ... ...l 128 cubic feet (exactly)
1 cubic centimeter (cm?®) ........ .. ... . ... 0.061 cubic inch
1 cubic decimeter (dm3) .................. 61.024 cubic inches

1cubicinch(in®) ...................... 4.433 fluid drams

0.554 fluid ounce
{ 16.387 cubic centimeters

1 cUbIC OOt (H3) . o v e eeeeeeeinn s { 7.481 gallons
28.317 cubic decimeters
fcubicmeter(m3).............. ... ... 1.308 cubic yards
1cubicyard (yd® .............. ol 0.765 cubic meter
1 CUPMEASUNMNG &+ o\ vvveeeeeeeenearanns { 8 fluid ounces (exactly)
1/2 liquid pint (exactly)

1 dram fluid (fl dr) { 0.961 U.S. fluid dram

(Bnnsh) .......................... 0.217 cubic inch
3.552 milliliters
1 dekaliter (dal) . ...vveeeeeeeeninnnns. { 2.642 gallons
1.135 pecks
231 cubic inches (exactly)
1gallon (@al) (US.) ... ovvvneernennnnnn, 3.785 liters

0.833 British galion
128 U.S. fluid ounces (exactly)
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Novice

Although incorrect, the student clearly explains
how the task was solved.
@ (f— ?J /0 CC tn 1 nyernte

/XxX/0o =/0 cC .

QUet ol be (00 cc. oo T o

COX /O= 600co

& Thma-are LY frwn

24 x 6007 /sf,swoc 3

@ /7‘/00 Ce. Ln 0’27%@(/14/

B Yy 98 A hue wntd. Se. £7/ 200 cc.
(2 dys ) /%.x 4,400 = 67/,200 Cc.

[T he student shows some math language and notati onj
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Apprentice

Voo MANYArip nu eets
\ drip = lee+ \ml, 13dres i | minde eOx |3=780
/80 dri s m' 1’700". @smdem uses accurate and j

appropriate math terms and notati

WM howr x 780 drips =32130 o\\npj Y Veers

|0 6035 Y 3[39 drips = 43680 depsin d weeds

ESolution is incomplete and not clearly presente@
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Practitioner

@ student explains his/her process for solving the ta@

The teackers p&t?cd— wosS aln'ppmj for  uweks
On my PaUc_@;( YHeve was gO Ctn'ﬁ i oo minUfe.
et are 60 minvles i an e o OO
lfngoodnﬁ‘;ﬂ'\ab Qre ng \(‘\OUrS o Olq}{ So %OD
X 2= 1520097 There are 7 days in ascek
o W NS00 6, o s e Deve. Q weeks
o €06 Yoo y¥= I,bla,gogb'f!’si"am-
L know theve's 20
d\ﬁps n o 'leaspoon. Thcm ave Yg ‘kﬂ5P°°nS
W p 5o Kyjo- Cibodn'f’s""&al;cup. Theve ave
(Oqo\ﬁﬂ{lflos in o aallon w0, AbbX é;q:(o(,‘lqgi";r
M alten, G, 00 = = allens
was‘kd-a (,O\mdf\ \'S' I/Gi.akl;cgyu-} Sg/lf_l({:.lof -}-Q@J‘Sj
Thats de same as Q6 of W(ja”m

milK Gdes and  one )Cb‘»uarf‘ arion.
T Hint hat Hs e +hat ) vt
loy h)owi@ how Mary drips were 1
minute. ond houDW\cmgclr;pS were in 6o
Yeaspon yan @n find oot how wany
Arips  Wae vosted  {n 2 WIS _
The student puts his/her

conclusion in relative terms to
The student uses accurate and demonstrate a concept of how
appropriate math terms and notation. much water was wasted.
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Expert

HOWMULUL Water was
Waisted w1 L Weeks?

“Tee ao winute

00O minvtes
X lec
[Thi“‘:d%d?p‘z;igif 120 cc were\Deistad in |
mathematical notation >( ’2_ q L-,OUFS hour—
L8 0
+ 8400

IngOccun&MSWﬂ&w
¥ M daw S oo Weey
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2 weeks (ee i
\4 |, | 20 wrre woised
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work Your oy
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Expert
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Expert

| covic 1N adn X
\o. 38 /cc = [Y].[2Dcc_

X= Bl .7043% cpbic vn

Jealln. x_
A3 | Whic. 1~ B4l 7243 an

X 227,28 gauons
h = _ +_,_ Y 1003 dollars ZjQ”on
(g sty commenn] =T 52

WO\/\/o/)"’”B\A ly Wodsted abaok
£

&

#uaec\e—'t’f costs about

.OOS/QCL”O/\

Dripping Faucet

Copyright ©, 2003. Exemplars. All rights reserved. 110f11



