Exemplars

Fences for Grazing

Create a fenced in space with the maximum area for your cow
Bessie, given 100 feet of fencing.

How many poles would you have for this area if you need 1
pole every 5 feet?

How do you know it is the maximum area? Explain.

What is that area? Explain.

Now, instead of having the grazing area in the middle of a field
you decide to use a side of your barn. With the same amount of
fence and the side of the barn being 50 feet, find the maximum
area of this alternative grazing pasture.

How do you know this is the maximum area? Explain

What is the area? Explain

Compare the 2 answers and reasoning behind them. What do
they suggest? What conjectures can you make?

Extend your thoughts.
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Grade Levels 6 - 8
Fences for Grazing

Create a fenced in space with the maximum area for your cow Bessie, given 100 feet of fencing.
How many poles would you have for this area if you need 1 pole every 5 feet?

How do you know it is the maximum area? Explain.

What is that area? Explain.

Now, instead of having the grazing area in the middle of a field you decide to use a side of your
barn. With the same amount of fence and the side of the barn being 50 feet, find the maximum
area of this alternative grazing pasture.

How do you know this is the maximum area? Explain

What is the area? Explain

Compare the 2 answers and reasoning behind them. What do they suggest? What conjectures
can you make?

Extend your thoughts.

Context
We had been studying area and perimeter. | wanted a problem that would use the two

concepts, and hopefully students would come to some conclusions about squares and
maximizing area.

What This Task Accomplishes
This task will tell me which students are comfortable with working with area. It will tell me which

students have grasped the concept of area and perimeter and can work with and express these
concepts.

What the Student Will Do

Most students started by drawing a diagram. Some played around with a number of possible
rectangles as they tried to get the largest area.

Time Required for Task

Fences for Grazing
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50 minutes

Interdisciplinary Links

This type of problem can be used with any planning activity students might be doing, designing
playgrounds, for example.

Teaching Tips

Encourage students to test other rectangles. Question students as to whether they could find a
rectangle with a larger area.

Suggested Materials

» Graph paper
« Calculator

Possible Solutions

Maximum area is actually a circle (though no one in my class thought of that) and using Pi as
3.14 the area is about 796.18 square feet. The more sides the polygon has the bigger the area
will be with a given perimeter. The rectangle with the largest area is 25' x 25" with an area of
625 sq ft. A square maximizes the area of rectangles with a given perimeter. You will need 20
fence posts five feet apart.

The rectangle with the largest area using the side of the barn is 25' x 50" with an area of 1,250
sq ft. But, again, if a student used polygons with increasing sides, drew a diagram to scale and
accurately approximated the area, that would be an indication of a deep understanding of the
problem. The maximum area using the side of the barn would be to use the whole side of the
barn and curve the 100’ of rope into half an oval. Some students may draw the diagram to scale
and approximate the area.

Benchmark Descriptors

Novice
This student is applying inappropriate concepts of area and perimeter. His/her strategy does not
help to solve the problem. There is little explanation and inaccurate use of a diagram.

Apprentice

The student uses a strategy that is partially useful. S/he uses all the fencing in the second patrt,
but not the first part. There is some evidence of reasoning, but they could not completely carry
out the mathematical procedures. The explanation is incomplete. There is some use of
mathematical representation.
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Practitioner

This student shows a broad understanding of the problem. They use a strategy that will lead to
a solution of the problem for rectangles. They use effective mathematical reasoning with a clear
explanation and appropriate use of mathematical representation and terminology.

Expert

The Expert has a deep understanding of the problem and identified the appropriate
mathematical concept (maximizing the area by keeping the three sides equal). S/he uses a
sophisticated strategy (use of Pythagorean Theorem) that uses refined and complex reasoning.
There is an effective explanation (using mathematical equations to communicate).
Mathematical representation is used to help communicate ideas.
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Novice

The student makes a rudimentary
observation, which lacks evidence on

how this fact was determined.

1. How do you know it is the maximum area? Explain.
Im not Swre
2. What is that area? Explain. |
Iqct +he area 10O hecouse T Counted
10 and 10 GCroSS Om«—)%d' oo
Now, instead of having the grazing area in the middle of
a field you decide to use a side of your barn. With the
same amount of fence and the side of the barn being 50
feet, find the maximum area of this alternative grazing
pasture.

The student makes a rudimentary observation, which lacks evidence on how this fact

1. How do you know this is the maximum area?

Explain. I used o\l +he: +50{h4 feney ardHe harn
side. Becaunse
. n .
2. What S the area Explaln- ﬁgsolution lacks correct reasoning

3. Compare the two answers and reasoning behind
them. What do they suggest? What conjectures can
you make? Extend your thoughts.

i more fence yor have Hae move
pad-ur-c— Y Con hav<.
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1O
| > 8 pdes

40 feat of lence

Novice

Sk eo-r
= /barn

5 10 |520 25 3035904550

SHONES GD L,

The student creates a diagram to
communicate his/her incorrect solution.

@ part of the solution is correct]

25
Xl

—1Q
2580 = crrea.
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Apprentice

(T he solution lacks reasoning]

1. How do you know it is the maximum area? Explain.
<T'm ot Swre.T qQussed.

2. What is that area? Explain.
well T Cko'f +he a@aveo- \0co\n €Cause

I Counted Aoton \0 Qnd \O Q.Cross ardgﬁ [c0.

Now, instead of having the grazing area in the middle of
a field you decide to use a side of your barn. With the
same amount of fence and the side of the barn being 50
feet, find the maximum area of this alternative grazing
pasture.

1. How do you know this is the maximum area?
Explain. Gecwspe T LSed all
e s

. . v, in. rea. S @50
2. What is the area? Explain Ji%wo‘s(;-}im-Sed AS X 5o

3. Compare the two answers and reasoning behind

them. What do they suggest? What conjectures can
you make? Extend your thoughts.

mofe fence ok have \L{,’.\e
more  Pasture You Can \nave.

El" his is a rudimentary observation]
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Apprentice

jt .23 4 5l % ,rm,q Pdes

1
2 o The student uses diagrams to
. . . communicate his/her incorrect
) solution.
. . Yo —(ee:} of’ AFQnCe
§
b The student neglects to use
: ?' all 100 feet of fencing.
q
’o . . . . .

— | N Sfdeo-f’ham

5 10 1S 30 35 3035 4045 &

, .NJg5 a5
. +d9

:5.°+5°=-E

:
All 100 feet of fencing is used g S The student uses
for this part of the problem. 5 C basic math language

to communicate.
0O

g O =CLTeO-
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Practitioner

The student makes mathematically
relevant observations

First 1 ‘Found ol Re

rfda g\es w‘*l-lx e peeimeter
ot

w.u\ oS hm, 2 X 48, 3r47

X406 , Sx49 Lk4d , 7 x43,

When I %ul- to here T
noliced o Qatlern Hat {Re
AIN%'HOY\ O-u OAJJJ ug‘)‘o
%rb ‘Rﬂ"l would MS:A
\ot CoLLat Lo)"phei\ you %d fo 95)‘&

Cnd Shont nq 'ekt qou. Will
vt o.wo.é J: before,
€. 34 nab, JSxas,Acx 4
Same

1 Hien T notice how Rl
A5 05 muwst be He \oia@‘d e
Wwecae &'s o wadre ord
will have H2 '2{@0 oom oot 0‘6
edaw akowina on Qach Squore.
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Practitioner

A2 To find te perimeter
The student successfully O‘LQ ) ‘-15“ \\0\)& +o 0’.0 ‘S :
Eﬁld}fesses btlhe first aspect Mu,lma hé'm ‘}J\e d( MCn_S IoNs
of the problem. +0 e r So 95x35.= 636
LA\:‘A 1S e oJUea.

A3 To‘()ind houw Mmany pales
I ned T Just divided
{Thispartofthe } 100~ 5 "0 ltcoanse I need CJ

task is successful Q Pél’e C\)“q 5 ‘G\u_‘_ th
T hod 100 feet. I needed
o peles.

Rl Now v Hhis T knew

Ht & dimensions had 4o

be 50 feel 46 moke o

{The student J Teelangle  Se what T did

rhs Subtract tHhat 00

eet \ frort M%d NYo hpect‘l
tota aci meter. I ha

J0 (’e&? lef4 so T dividad
The student limits the W oan }\a_hf' and U’l ?5 So
e riiel .| My rectangle Wonld be
must be a rectangle. 50xa5. I Rnou) ‘f’\iS 15
Hh laraes’f arece hecause

addressed as
well.

communicates the
solution in a clear
logical order.
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Practitioner

X's the Qosest fo o Squore
Yectangle T (Ccon MmakKe wW hich

means® ltss oumount Crr edgess
Showiq un eaclh indivitaal

S‘LLm re.

R To find +he oavew oll 7
ZWwoue Yo A2 is aFx90 - (250

b)hl(k\ i S -l-LL ORLO. . Ehe student continuesj

to address all aspects of
the problem.

R5  Answer tHl=625 =25%x25
Answer # 2+ 1250 = I5X50

One chservadion T made

was Fhat for B 3 needed
Q0 Pé\es ard for ¥ & T

onl need 19 pc\es.

L Otect -barn

\ ) NV Pos'}s

Shet 3| bt T Qourtedtach
| Corner +wict So 1
vofe haove %$ulvkad‘20‘a=w

&5
fu

"k\so % e ; ﬁ o\nswer This is an
1S denhie (tu I8 oeswer | Lo
N ofea, Qrdbo.bl5 becawsa
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Practitioner

o ore dewbling one
4 %,

dimension which is “really
dmb\ing Hhe Ynuuip’efcai'ldv\

PG
a5¥X 50 = 2 5%

T{f e bwarn side
wes 948 Onl% Tec,
o Cconld yredu Lo
\OO fve.d oF Fenc.t .
Ooudd Vot XA which
oy has Hu area of
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Expert

S | et /

'—___-—

-5

g/gj _|fe

, \
TS fear

The student The student creates an accurate
addresses the number and appropriate diagram.
of posts correctly.

es Into 'huenfy—‘ﬂ\/ﬂf

5 aqe
. ‘\_\ S <o -H}\0L+ meons
’C\VS} w:j\ere_ Loold b 55,
A Yo

N
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Expert

Y

(The student obtami
a correct solution
[E;‘;:J;ﬁzi‘; math language. “‘j _;”\ N
Or2o- S
é al 5 4 To e &r e o
mm. [@A 25 ky LI
T Kprow thisic

L  aximum orea. D ecouse

R Loud out T uo r &
/A‘ Squart %-\(/es Ha l'nctclesf‘ reo (f

Jod use the Same P“"““‘w

The student applies the correct
mathematical reasoning.
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Expert

The student
explains reasoning
and justifies
his/her solution.

s34 feoet =33 4yl
The matimam  area
o€ Hhis  Grazin oV €o. S
1341, 4  Sq uare Feet. o
) Know Yhis Is
 MNUW avee— e caws 8
\!{—M mﬁgxﬁ(:pheé 3225 by 3344

$y orea & He vecharsle Tren T mudH lid
TAY 22 lg—k hg’pm&m cf'\H”eP
2 “trian totol crec s

\0173.935 Qam LIS = 1341,4,3;%
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Expert

—\L\e%ﬂeche
: l e ferf
Greas 1S 150> Sguare |

T he otitmr\a%a rj—ﬂt 55 ool

was m
5{6\9 Q\f e \Ood"f\ has

M ove because Y4  had

5O Lot Side and hod
‘o hove The other Jhree

Sides. Yo 3&4‘4\‘3“ <d Los
The  hher 8@—1‘“\3 orea_ has
fo have R0 ,@J-C-\ité.éj
equel loo So W_ oA et

veet Co T HRak Fhat

{'}?}N\ ol o '{-P\a..&' wasS meade

r
bt “he b avn So'r' 5‘\*69]’\&5
re eSS do RaT CAN
/V:r\\oof‘e r@am Jo L,uo«“\ MM

The student addresses all the aspects of
this multi-step problem.
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