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[image: image3.jpg]Figure 9: Measuring area with “snails” as the unit
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4. Find the area in square centimeters of these two shapes.

A B

. This shape has curved sides.
Professor Peabody estimated its
area by counting whole square
centimeters and matching smaller
pieces with one another to
estimate whole squares.

A. How many whole squares did
he count?

B. Find the two pieces he “put
together” to make square
number 15. Do you agree they
make about a whole square

\Jv

centimeter?
C. What is Professor Peabody’s estimate for the area?
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Shape, Area and Halves
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[image: image12.jpg]This assessment asks students to solve a prob-
lem, justify their solution, and then write about
their work. Communicating about mathematical
reasoning is difficult, especially if students have
not had much experience doing so. However, it is
a critical part of mathematical activity. Because
writing is difficult for many students, we treat
this task in the way that we treat any writing
assignment—giving students time to write down
their first thoughts, present these to an audience
(you), get feedback on their work, and then use
that feedback to revise it.

It is important that students’ performance not be
judged only on their first attempts at solving a
problem, but that they be given time to think,
reflect, and revise.

As you look at your own students’ work, these
questions can help guide your assessment:

® Was the student able to draw a shape and
clearly show its area?

® Did the student understand how much area
the half-unit and unit triangles covered?

B Was the student able to explain clearly how to
calculate the area?

Following are several examples of student work.
The first two explanations, Khanh’s and Elena’s,
are quite clear and inclusive.

Teacher Note >  Assessment: Proving the Area of a Shape

Khanh’s writing:

I know that there are 5 because 2 triangles make
1 square exactly. And 1 square makes 1, and my
design has 6 triangles, and 6 triangles make 3,
and 2 squares make 2, and 3 plus 2 makes 5
square units.

Elena’s writing:

There are 4 of the little triangles. That’s 4
halves, so that makes 2. Then there’s 2 of the big
triangles. If you put them together like I did they
cover two squares, so that’s 2 more. That’s 4 so
far. Then there’s 2 regular squares. So 2 more
makes 6 squares.

. . .

Both Khanh and Elena demonstrate their knowl-
edge of the relationships between triangles and
squares, and explain how to combine the pieces
to find the area of their shapes. Elena has set
herself a somewhat harder task, including the
unit triangle in her shape.

»





[image: image13.jpg]Here are two examples of less complete explana-
tions:

Jeremy’s writing:

I know that my shape has 6 square units
because it has 2 squares and 8 triangles and
when you add them together you get 6 square
units.

. . . . . . .

Laurie Jo’s writing:

I counted them in halves and in wholes. The tri-
angles are the halves and the wholes are the
squares.

.

Jeremy and Laurie Jo may have a clear under-
standing of how to use the squares and triangles
to measure the area of their shapes, but they
have difficulty writing down their explanations.
Further questioning might determine if these
students are just repeating that triangles are
halves because everyone is saying that, or if they
are able to explain why this is true.

|

< Teacher Note

Mark’s writing:
There are three squares and four triangles.

Amanda’s writing:
Because it’s different and I like it.

When students have a much less adequate ex-
planation, this may indicate that they are not yet
thinking about area as a covering of flat space.
Mark and Amanda might need more guidance
along those lines.

Amanda’s writing could be a sign that she
doesn’t understand what you mean when you
ask her to write about her mathematical think-
ing. She may be answering a question like “What
did you think of this problem?” Further conver-
sation is needed to determine what she under-
stands about the problem itself.
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The Area of My Shape Is 5

Seung created a 5-unit shape for the assessment
activity, Proving the Area of a Shape (p. 48).
When Seung showed her work to her teacher,
the following discussion helped the girl clarify
her writing.

My fish. | know that the area of my fieh
is 5 because it has two squares and %

fﬁansles and ll:ia ‘l’n‘ansle.

Why does 2 squares and 4 triangles and 1 big
triangle make 5 square units? Maybe someone
would count the pieces, [pointing to the pieces
in succession] 1, 2, 3, 4, 5, 6, 7, and say that the
areais 7.

Seung: No, because the squares are 1, 2, and
then each triangle is half.

So how does that work to make 5?

Seung: Because, see, 1, 2 [touching each
squarel, 3 [touching two small triangles], 4
[touching the other two small triangles], and 5
[touching the large trianglel.

So you need to write more about how you
counted the area.

Seung then added to her writing, so that it read:

My fish. | know that the area of my fish
is 5 because it has two squares and %
triangles and 1big friangle. The Squares
make two and thien tuwo triangles make
one more and the other two triangles
make one more, So that’s 4. Then the
one big 'l'riangle is a 1,50 that makes 51

That makes it much clearer to someone read-
ing this how you counted the area to be 5
square units altogether. I only have one more
question: How do you know that two small tri-
angles make one square unit and the big trian-
gle by itself is one square unit?

Seung protested that she knew “because we’ve
been doing it all the time,” but the teacher ex-
plained that her solution should make sense to
someone who hadn’t been “doing it all the time.”

Seung’s final writing looked like this:

My fish. [ know that the area of my fich
is 5 because it has two squares and 4
’rr"lansles and lhiﬂ ‘l’riansle. The squares
make two and thien two triangles make
one more and the other two triangles
make one more, 5o that’s 4. Then the
one big friangle is a 1,50 that makes 5 |
Two small triangles make ene square
because if you put them together, the
make me,lzze ﬂ?is: Seie
N

~
\

The big triangle is the same as 1square
because if you chop off the top and

attach it fo the bottom, is the same -
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Use Student Book pp. 275-276 to develop and practice the objective.

Name.

Use an inch ruler.

2+242+42+1=9
1inch}

1

2inches

The figure is about
9 inches around.

How do you find the number of inches
around a figure? | can add the measurements for al the sides together.

Use a ruler. Measure each side.
Write about how many inches around the bandage is.

~2_inches

inches around

Perimeter

Management individuals, 30 minutes
Materials inch ruler
Modality kinesthetic

Guiding the Lesson

© Model measuring the sides of the five-sided figure at the top
of p. 275.

® Then, have children add the number of inches around the figure.

Critical Thinking Why do you say measurements are about
SO many inches? Even when you use a ruler, measurements may not be exact.

o [et children measure the other figures on p. 275. Let them
use calculators to add measurements.

© Have children complete problems 1 and 2 on p. 276.

1. Draw a square. Starl af A. W) 8
Make each side 1 inch. Estimates wil vary v
Estimate. The square is about __ 14
inches around s
Add to check your A e
estimate. The square s 1
inches around. "

2. Draw a rectangle. Start at A.

The bottom side is 3 inches. wIUETE

2 sides are W inches.

The rectangle is about 14 arlipaies e

inches around.

Draw a line from Ato C. AR S

How many inches around is A g

1 triangle? L e

344+ 5 =_ 12 inches

Are both triangles

the same around? _Yes _ w6 O E |
A

Mixed Review

Solve.

3,92 78 33 67 53 uo
-8 -50 +64 —55 438  +1l6

74 28 97 2 91 56

Common Error Some children may place their rulers
incorrectly when they measure.

® Ak children to complete the Mixed Review at the
bottom of p. 276.

m More Practice is available on p. 431. see
Meeting Individual Need

Extra Support /f children forget to measure a side to find the
remind them to make a line or other mark across each side they 1

Challenge If children correctly and quickly complete these pages, they shouis
write directions for more problems like the ones on p. 276.

 Students quﬁ\rhg English If chidren do not understand the word
\d, demonstrate by tracing around each figure on p. 275 with your fingss
speat the word around.





