Exemplars

Greener Grass

The West Hancock Booster Club is considering replacing the
existing grass football field with a new type that is softer for the
benefit of the opposing team. Visiting teams have been
complaining about the large number of injuries from our hard-
hitting players smashing them into the ground. Local fans have
agreed to volunteer labor and equipment. The Booster Club is
concerned only with the cost of the sod for the field. They are
looking for the best buy for their money.

Below are price quotes from various local nurseries:

6'x 2'roll $1.35
6' x 6' roll $4.00
8'x 3'roll $2.75
6'x 3'roll $2.25

The field dimensions are 120 yards x 160 feet.
Which is the best buy?

How many rolls of sod will be needed?
What will be the total cost of the sod?

Bonus:
Make a scale diagram of how the sod will be laid down on the

field.
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Grade Levels 6 -8

Greener Grass

The West Hancock Booster Club is considering replacing the existing grass football field with a
new type that is softer for the benefit of the opposing team. Visiting teams have been
complaining about the large number of injuries from our hard-hitting players smashing them into
the ground. Local fans have agreed to volunteer labor and equipment. The Booster Club is
concerned only with the cost of the sod for the field. They are looking for the best buy for their
money.

Below are price quotes from various local nurseries:
6'x 2'roll $1.35

6'x 6'roll $4.00

8'x 3'roll $2.75

6'x 3'roll $2.25

The field dimensions are 120 yards x 160 feet.
Which is the best buy?

How many rolls of sod will be needed?

What will be the total cost of the sod?

Bonus:

Make a scale diagram of how the sod will be laid down on the field.

Context

This problem was developed to correspond with a geometry unit. This year we had an
outstanding football team and thought this theme would foster student interest in the problem.

What This Task Accomplishes

Along with the use of multiplication and division of whole numbers and decimals, students need
to compute the area of each roll of sod and the area of the football field. Students will need to
recognize that all units of measure need to be converted to the same unit. Students will need to
find a way to compare unit prices, which may include comparing decimal amounts if students
determine the cost per square foot of each size sod.

What the Student Will Do

Several strategies were used to solve this task, including diagramming and using formulas.
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Most students knew to convert yards into feet. Some students had difficulty computing the unit
price.

An extension to the problem would be for students to create a scale diagram of how the sod
would be laid. When this problem was first used, this part was included. It created a great deal

of difficulty and was dropped from the next field test. Students had difficulty "cutting” the sod
into 4' x 6' pieces and then putting the 2' x 6' remainders together.

Time Required for Task

1-2 hours

Interdisciplinary Links

This task could be linked to a consumer unit on comparison shopping. It can also be linked to
other tasks involving working with areas such as shingling, carpeting, wall papering, etc.

Teaching Tips
To get students started, the area of a rectangle and customary unit conversions were reviewed.

In one situation, students worked in groups of three for about 15 minutes to brainstorm ideas on
how to approach the problem, then separated to do individual work. This format worked well.

Suggested Materials
* Calculators
» Graph paper
Possible Solutions
The cost per square foot is as follows:
6' x 2' roll $1.35 cost per square foot = $0.1125
6' x 6' roll $4.00 cost per square foot = $0.1111
8' x 3'roll $2.75 cost per square foot = $0.115
6' x 3'roll $2.25 cost per square foot = $0.125
So the least expensive rolls are the 6' x 6'. There does not seem to be a big difference in the
costs per square foot, but it really adds up when you buy the quantity needed. In fact, there is

an $800 difference when comparing the least expensive, to the most expensive sod.

57,600 square feet of sod is needed. 1,600 6' x 6' rolls would be needed and would cost $6,400.
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Benchmark Descriptors

Novice

The Novice will have no solution. The explanation will be unclear and there will be little
evidence of mathematical reasoning and/or language. The Novice will not know where to begin
and will not have a strategy for even getting started toward a correct solution.

Apprentice

The Apprentice will have some understanding of the task. The Apprentice might be able to
convert yards to feet, finding the area of the football field. The Apprentice may be able to
determine the number of pieces of sod that are needed, but will have no strategy for
determining the least expensive. There will be some evidence of mathematical reasoning
and/or language and perhaps an attempt at a mathematical representation.

Practitioner

The Practitioner will have a solid understanding of the problem. The Practitioner will be able to
convert yards to feet, finding the area of the football field. The Practitioner will be able to
determine the number of pieces of sod that are needed and will have a strategy for determining
the least expensive. The Practitioner will use mathematical language and representations to
communicate clearly and will use sound mathematical reasoning.

Expert

The Expert will have extensive understanding of the problem. The Expert will have an efficient
strategy for finding a solution and will compare the four different costs for the reader. The
Expert will use sophisticated mathematical language and may make mathematically relevant
comments or observations about his/her solution, such as discussing the significance in
decimal amounts when determining the cost per square foot.
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Novice

Gfeeh el GCass

The wes+ Hancock Bustex gluq,‘g
Considr hg  replacing the existing grasson
e footpall £ied whh o new type thatis
<ofter For The benefit oA the oppsing
team. isiting Leams have beeh complaing
abost the large humber OF mjumcs grom%m
Yol o h{-H‘:.V\\j P\qye,rg SMoShing Hhem indo
the 9roumd. Local fans have ogreed +o @’MJ&"’
labot ond e%uu'p ment - The Buster Clubis
concerned ohnly with He cost of Hhe
Sod. for the field - rhcy are ‘wKiH7PW
Fne best by {foc teir money - Bebw fhﬁ
price quotes Ffrom ULOTIOWs Hhuiselies -

Gfy y Afrron= 5/ 35
bft X 65t RoNs 54,00
g{t x 35+ oh=%2.75
Lebx 3fF wol=TAds5 20

10
Field 4 mens;on ave [30yds x [6d

Dhithwould be Hne best bm/.? b

Hopy many  folls would ke neested 1720 kot

What wouwld e He +otal cost of the
sod7 KH135.00

Solution with no work
or justification.
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Apprentice

The West Hancock Booster Club is considering replacing the existing
grass on the football field with a new type that is softer for the benefit
of the opposing team. Visiting teams have been complaining about
the large number of injuries from our hard hitting players smashing
them into the ground. Local fans have agreed to volunteer labor and
equipment. The Booster Club is concemed only with the cost of the
sod for the field. They are looking for the best buy for the money.

Below are price quotes from various local nurseries:
6ftx2 ftr:;)ll $1.35

61t x 6 1t roll $4.00 hes
8 ft x 3 ft roll $2.75 '. V\45
6 ft x 3 ft roll $2.25 h-""s

Field dimensions are 120 yérds x 160 feet.

Student shows work and
attempts to find unit cost.

CoSt

language.

Which would be the best buy?
How many rolls of sod will be needed?
What will be the total cost of the sod?

Good use of mathematicalJ

| for 400 wowmd be Ane St bu\j

@ ©ft 1 it o 36 =.1111 Oneapest)

(ToBK  Gxto =30 ook Hee-
@ 7] (OlS \,)OU.‘AbLV\Q.Qd.Qd

oot 2
g v o fl
B 103 ‘37%‘6@0‘*{
yao o bt yeuubat

j(oOK 27 00 across
(oK Tofift Hhe fied
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Practitioner

L i e ahe od o s fald. Thay
o Lol oo

Lhe .
AL (,}“olw AOAUA fUAUALD
b Ax1r. mn% pem

(,F+ ¥ b+ vl 8400
$fix 3F+ roll "2,75
Lfty 3F il $2205

Fidgl amonaiens ore 120 o X 1bOFF

Whieh mwodd e UuW% 4ﬂf"‘*o»7
'Huww rofle wodd 4€ muedscd 7

Uses correct notation
and labels.

Shows work used to
obtain a solution.

Communication could be
clearer. Which is best?

‘Wit swodd be £l 2ot coat of 2hs sod
IN0 yds.k 3 =360fF,  JLORxbOR=57,600s5.f+,

L L x2f = 12554, 576000+ 24,000 w5
Y 700 4.3 5‘:’;’38&.00

Vi xbfr=3es56 5740003671600 nlls
Foox 4.00 =% Hoo. 00
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Expert

no room ‘QD("
s¢ L¥ nwierence - '
step by Step direchidons

oes aloove e g.—eugng‘y ?qu S
) - nvo . .
dn felisabodt lessiocch it BC s (ons.a’eé.nj

quesh -

£l replacng the 154149 Grags on he
0777]}‘9 °% with a h:w typ e that s softer
football field for the benefi+ of +he opposing feam .

Viss fing teamg  have been comf’lﬁn'rg about the large numper.

of 1 juries From hard hitling players smashing thewr miv The ground.
Local fans have agreed 4o volundeer lador arcl ef orp mevtt, The 8¢
1% coneerned on/y with He asf‘of‘“\t_ sac/ for the Field, —n‘\Cy
arc loob'ra for the best buy for thar money. belvw our price gpoies

. .
rom warious hurs eries :

6y 2 feet rod 413
b ¥ 6 feetroli $4.00
6 ¥3 feet rofl £2.75
by 2_roll  B2:35

Field dimensiing are (/90 yds x ]60 feet

1 Uses appropriate

math language.
Which woud be the best bu) 7! s
[How many  rolls would bC,M«!ACOI ? _;9';,
What would be thetetal coskof the seed 7
6)’ o £+ ro ” S
| 20 ¥ go0 rofls
x 3 Cost/ 8 6
Mo v 1eo et
= 57'606 s5g f¥. Cxe £+ volls
l, (00 rolls
3 3% 0 ‘
185700 Cos KT 6 400
gx3 4+ wvlls :
d,400 roll 13
(os? xS
6Y3 4 rolis to
3,300 rolis
CosS+
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Expert

+L\C. bCS+ L“r Wn.ld be +‘A(_, GY 6 ‘IFOO‘h'O/lf .
/, 400 rolls wold e needed,
Hae -”;ﬂ‘-l cos'l of 4he ssd would AC "61 qOO JOHQVS'

Student explains
strategy used.

Fist I doot Q0 yards hmes 3 and the product s
300, T ek 340 Y'mes 160 4o 351‘ the S qoare. {eet of +he freldand
the predudt s 57 600, T +ock ﬂa(. length times "’i"*{;i‘ 5{;‘;{‘—""
toll . F diwded 7,600 and hwever many sgvare cet Land Jet
So many ro l/; ' I 7‘00/\' ‘H‘C Number o[ro”_s avdl muHipued /¥ [)y
the price of Cacw roll. T compared cach price; ard T found

Jhat the (X G Foot rolls are cheaper and there are less wils

"‘" be lqnaleoi.
if’udem solves problem t ‘ States correct solution.
— o different ways.
Yad= {4 polls < 1.35 = 35per foot
Cos"’ Jé‘l{ g0
roll 4g o0
CXG £ rolls = 400 = .l TRRER per Go f
Cost J¢, 400

fo”j ’1600
X3 £+ pplls ¥ A5 T LAPASTEIS e ot

Cost JC_ 00
ol 2400 _
GX3 Ftplls < 225 ~ A5 e Gor
costd J200
rells 3, 200 : .
£, Student shows unit and price,
§7 600 S‘I 1. and compares decimal amounts.

360 /60 = 57 400
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Expert

The bes# buy will be bYb £+, wlls
[,6 OO rells w.ll be needed ?i%ﬁiaﬁiemnghemaﬁcany
fo Hdotal cost will be 3¢, 400

T toot Hie 6¥3 Foot rolls and gt the SIualr;.s feet of 4he
roll. I oo K the amoun+t Yok cath reil cost 4 and divided

G| by e 5‘LuQrb Feet angd  the product ,:; 1asd pfr foot

T jook  this  number ond multiplied it by 575600 feet and He.
product wos 8 6,480, T did 4his piecess For the 6@ ftrolls and
He bX3 1 raily I fFound +hat + had }o round +he

lns+ o.nswuson.‘ZXb and 9k3 £+ rolls. To 5c+ +he number
L rolls , L ook 57,600 FF divided by the Square
feet of cech voll, the (X6 f+rolls are Ovaper and the
less rolls te lead.

Greener Grass

Copyright ©, 2003. Exemplars. All rights reserved. 10 of 10



