Math Live — Area and Perimeter of Irregular Shapes: Assessment Task

Grade: 4 Strand: Shape and Space (Measurement) Outcome: 3

SPECIFIC LEARNER OUTCOME — Shape and Space (Measurement)

SS3 Demonstrate an understanding of area of regular and irregular 2-D shapes by:

» determining and recording area (cm2 or m2)

PROCESSES
Communication (C), Connections (CN), Mental Mathematics and Estimation (ME), Problem Solving (PS),
Reasoning (R), Technology (T), Visualization (V)

C,CN, ME, PS, R, V

Part One: Perimeter
EVIDENCE the student has achieved the outcomes

Each student will:

® Estimate the perimeter of irregular shapes (both with curved lines and with straight
line segments) and adjust estimates based on partial measurements.

® Measure the perimeter of irregular shapes by a) dividing the figure into parts, and
b) using a flexible tool such as string and then measuring the length of the string.

® Describe two methods of finding the perimeter of an irregular shape.

TEACHER NOTE

® Inthis assessment task, students will be asked to demonstrate their understanding of
linear measurement by estimating and measuring the perimeter of irregular shapes. They
will use string to measure the perimeter of a curved playground enclosure. Students will
then divide a polygon shape into parts to measure the perimeter of a playground structure.
Finally, students describe each type of measuring strategy for finding the perimeter of an
irregular shape.

® Students should have access to string/yarn and rulers.

® When estimating, students are expected to change their initial estimates if it does not
make sense when they are given more information.

For example, a student may first estimate the perimeter of the entire playground to be
45 m. This student then measures what looks like % of the distance around the
playground and finds that it is 8 m. The student may want to change his estimate to
about 30 m given this new information.
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Dividing a figure into parts to measure the perimeter may be simplified by looking for
relationships between the different parts.

For example, in the figure below, the student does not need to measure the length of AB
and CD as together, they are the same length as FG.

C D

! |
A B .

/ /

G F

Another strategy students might use is to visualize how the lines on a figure can be moved
so that fewer measurements are required to find the total perimeter.

|
2 units P=2x(3+7+2)units
—> | =2 X 12 units
2 = 24 units
3 units
L mm — —  m -
7 units

e Early finishers can finish the playground design by adding different equipment and
colouring their picture.
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Math Live — Perimeter of Irregular Shapes: Assessment Task

Your class has been asked to design a new play area for your school. You
begin by putting a climber in the middle of an area filled with sand. To show
your plan to the rest of the school, you draw the grid map below.

/

/

climber

—— isequal to 1 metre
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1. Estimate the perimeter of the play area to find out how many bricks you
will need to keep the sand inside.

My first estimate:

2. Measure a part of the distance around the play area. Would you change
your first estimate now? Why or why not?

3. Find the total perimeter of the play area. Explain how you measured the
perimeter using words and pictures.
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4. Find the total perimeter of the space taken up by the climber. Explain
how you found the perimeter using words and pictures.

limber

— isequal to 1 metre
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Math Live — Perimeter of Irregular Shapes: Scoring Guide

Level

Criteria

Estimates the
perimeter of irregular
shapes

Questions
#1 and #2

Measures and
describes the method
used to find the
perimeter of the play
area (approx. 48 m)

Question #3

Measures and
describes the method
used to find the
perimeter of the
climber (44 m)

Question #4

Wow!

Yes

Reasonably estimates
the perimeter of the play
area and justifies
decision whether or not
to change this estimate
by referring to partial
measurements or to
calculations based on a
similar regular shape (a
12 m x 13 m rectangle)

Measures the perimeter
using an efficient
strategy and clearly
describes this strategy

Measures the perimeter
by visually creating a
more regular shape with
fewer sides or by
combining like sides to
find the total perimeter
of the shape

Measures the perimeter
using a workable
strategy and describes
this strategy

Measures the perimeter
by measuring each side
and then adding these
measurements to find
the total perimeter of
the shape

Yes, but...

Estimates the perimeter
of the play area but
unconvincingly justifies
whether or not to
change this estimate

Measures the perimeter
by counting units one by
one and describes this
strategy

Measures the perimeter
of the shape by
counting units one by
one

No, but...

Provide an
unreasonable estimate
and/or decides to
change the estimate
only after finding the
actual perimeter

Inaccurately measures
the perimeter and/or
does not provide a
description of the
strategy used

Inaccurately measures
the perimeter of the
shape and/or provides
little or no evidence of
the measurement
strategy used

Insufficient / Blank

No score awarded due
to insufficient evidence
of student learning
based on the
requirements of the
assessment task

No score awarded due
to insufficient evidence
of student learning
based on the
requirements of the
assessment task

No score awarded due
to insufficient evidence
of student learning
based on the
requirements of the
assessment task
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Math Live — Perimeter of Irregular Shapes: Assessment Task

Your class has been asked to design a new play area for your school. You
begin by putting a climber in the middle of an area filled with sand. To show
your plan to the rest of the school, you draw the grid map below.

climber

Student used the bottom edge of the
grid to first make a length of string 32
cm long. (A student may also use a
longer piece of string, which will go all
the way around the perimeter and cut
off any extra length.)

—— isequal to 1 metre
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1. Estimate the perimeter of the play area to find out how many bricks you
will need to keep the sand inside.

My first estimate: ____ 75

2. Measure a part of the distance around the play area. Would you change
your first estimate now? Why or why not?
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3. Find the total perimeter of the pIay area. Explaln how you measured the
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4. Find the total perimeter of the space taken up by the climber. Explain
how you found the perimeter using words and pictures.
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4. Find the total perimeter of the space taken

up by the climber. Explain

how you found the perimeter using words and pictures.
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Math Live — Perimeter of Irregular Shapes: Assessment Task

Your class has been asked to design a new play area for your school. You
begin by putting a climber in the middle of an area filled with sand. To show
your plan to the rest of the school, you draw the grid map below.
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1. Estimate the perimeter of the play area to find out how many bricks you
will need to keep the sand inside.

My first estimate: 50

2. Measure a part of the distance around the play area. Would you change
your first estimate now? Why or why not?
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3. Find the total perimeter of the play area. Explain how you measured the
perimeter using words and pictures.
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4. Find the total perimeter of the space taken up by the climber. Explain
how you found the perimeter using words and pictures.
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Math Live — Perimeter of Irregular Shapes: Assessment Task

Your class has been asked to design a new play area for your school. You
begin by putting a climber in the middle of an area filled with sand. To show
your plan to the rest of the school, you draw the grid map below.

. climber

—— isequal to 1 metre
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1. Estimate the perimeter of the play area to find out how many bricks you
will need to keep the sand inside.

/)‘ b ’
My first estimate: (] 2

2. Measure a part of the distance around the play area. Would you change
your first estimate now? Why or why not?

i

3. Find the total perimeter of the'play area. Explain how you measured the
perimeter using words and pictures.
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4. Find the total perimeter of the space taken up by the climber. Explain

how you found the perimeter using words and pictures.
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Math Live — Perimeter of Irregular Shapes: Assessment Task

Your class has been asked to design a new play area for your school. You
begin by putting a climber in the middle of an area filled with sand. To show
your plan to the rest of the school, you draw the grid map below.

—— isequal to 1 metre
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1. Estimate the perimeter of the play area to find out how many bricks you

will need to keep the sand inside.

My first estimate: \ 00\

2. Measure a part of the distance around the play area. Would you change
your first estimate now? Why or why not?
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3. Find the total perimeter of the play area. Explain how you measured the

perimeter using words and pictures.
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4. Find the total perimeter of the space taken up by the climber. Explain
how you found the perimeter using words and pictures.
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Part Two: Area

EVIDENCE the student has achieved the outcomes

Each student will:

® Estimate the area of irregular shapes (with both curved and straight sides) and
adjust estimates based on partial measurements.

® Measure the area of irregular shapes either by dividing the shape into more
manageable parts or by creating a rectangular area and adding or subtracting the
area inside or outside of the shape from the area of the rectangle.

® Evaluate the accuracy and effectiveness of two methods of finding the area of an
irregular shape.

TEACHER NOTE

® Inthis assessment task, students will be asked to demonstrate their understanding of area
by estimating and measuring the area of irregular shapes. Given a figure in the shape of
Alberta on a grid, they will divide the shape into parts and add these parts to find the area.
Students will then enclose the map in a rectangle and recalculate the area of Alberta by
subtracting the area outside of the shape from the total area of the rectangle or by creating
the largest rectangle possible inside of the shape and adding the squares outside of this
rectangle to find the total area. Some students may also count all the squares in the
shape, combining part squares. Finally, students explain which of their two methods they
preferred and evaluate the accuracy and effectiveness of both.

® \When estimating, students are expected to change their initial estimates when they are
given more information.

For example, a student may first estimate the area of the Alberta to be 50 square units.
This student then measures what looks like ¥4 of the area and finds that it is 15 square
units. The student may want to change his estimate given this new information.
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Students can simply count square units inside of the shape. This is done by:
a)Counting the square units completely inside the shape,
b)Counting partial square units and dividing by 2 to estimate the number of complete
units.
Students may also make rectangles as large as possible inside the shape to make their
calculations simpler. This method will require them to measure the area left outside of the
rectangle.

Students may also simplify the task of counting the square units in a figure by dividing it up
into regular shapes.

For example, in the figure below, the student may find the area of the rectangle BCDE
and one of the areas of the triangles. The student then doubles the area of the rectangle
and adds this to the area of the rectangle.

Another strategy for finding the area of irregular shapes is by compensation. The student
encloses the shape in a rectangle and then subtracts the area outside of the shape from
the total area of the rectangle.

For example, in the figure below, the student may find the area of the rectangle BCDE

and adds this to the area of the rectangle.

When measuring the area outside of the shape, students may again use partitioning
strategies:

The area of the shape below is:

Area of the rectangle — [Area of small rectangle — Area of the two triangles]
(6 x 11) units — [(3 x 6) units - (2 x 3) units] = 66 units — (18 + 6) units

=66 units — 24 units

=42 units

Early finishers can colour the map of Alberta, indicating the different geographic regions of the
province.
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Math Live — Area of Irregular Shapes: Assessment Task

Your class has been studying Canada in Social Studies. They are calculating
the area of the province of Alberta.

Is equal to 1 square unit

1. Estimate the area of Alberta in square units.
My first estimate:

2. Measure a part of the area of the province. Would you change your
first estimate now? Why or why not?
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3. Find the total area of the province in two different ways. Explain how
you measured the area both ways using words and pictures.

My first strategy:

My second strategy:

Page 23 of 37
Math Live
© 2009 Alberta Education (www.learnalberta.ca)



Which strategy did you find the easiest? The most accurate?
Explain why.
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Math Live — Area of Irregular Shapes: Scoring Guide

Justifies estimates of the

Level Applies strategies for | Evaluates the accuracy
area of an irregular shape | finding the area of an and effectiveness of
irregular shape strategies for finding
the area of an irregular
Criteria . shape
Question #2
Question #3 Question #4
“g?;ej ;?:;%??ﬁéenfgt'maﬁge Uses strategies that Provides clear and
. P demonstrate a thorough compelling reasons for
provides a complete and . .
Wow! locical exolanation for understanding of how to the strategy of their
eithgr chan F;n or keepin accurately find the area choice based on
1anging o ping of irregular shapes mathematical logic
the initial estimate
Makes estimate of the area Uses strategies that
of the map of Alberta and demonstratg 2 clear Provides plausible
provides a logical . reasons for the strategy
ves explanation for either understanding of how to of their choice based on
bie . accurately find the area . )
changing or keeping the of irregular shapes mathematical logic
initial estimate
Makes estimate of the area Uses strategies that
of the_ map Of. Alberta but demonstrate a general Provides reasons for the
provides an incomplete . . .
Yes, but... explanation for either understanding of how to | strategy of their choice
pig ; find the area of irregular | but with minimal support
changing or keeping the shapes
initial estimate P
Makes estimate of the area Uses strategies that
of the map of Alberta but | demonstrate a beginning | States strategy of choice
No. but provides an unconvincing understanding of how to but provides little or no

explanation for either
changing or keeping the
initial estimate

find the area of irregular
shapes and may not find
area

justification for this
choice

Insufficient /

No score awarded due to
insufficient evidence of
student learning based on

No score awarded due
to insufficient evidence
of student learning

No score awarded due
to insufficient evidence
of student learning

Blank the requirements of the re B?;Z?T?ecr)]?stg? the re Bie:zer:]je?]?stg? the
assessment task 4 d
assessment task assessment task
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Math Live — Area of Irregular Shapes: Assessment Task

Your class has been studying Canada in Social Studies. They are calculating
the area of the province of Alberta.

Is equal to 1 square unit

1. Estimate the area of Alberta in square units.

e joae 2

My first estimate: K em

2. Measure a part of the area of the province. Would you change your
first estimate now? Why or why not?
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3. Find the total area of the province in two different ways. u

Explain how you measured the area both ways using words and pictures.
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Which strategy did you find the easiest? The most accurate?
Explain why.
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Math Live — Area of Irregular Shapes: Assessment Task

Your class has been studying Canada in Social Studies. They are calculating
the area of the province of Alberta.

Is equal to 1 square unit

1. Estimate the area of Alberta in square units.

My first estimate: o ., . .4

2. Measure a part of the area of the province. Would you change your first
estimate now? Why or why not?
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3. Find the total area of the province in two different ways.
Explain how you measured the area both ways using words and pictures.
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Which strategy did you find the easiest? The most accurate?
Explain why.
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Math Live — Area of Irregular Shapes: Assessment Task

Your class has been studying Canada in Social Studies. They are calculating
the area of the province of Alberta.

/ :i; o 2
/A S R - :
/R

Is equal to 1 square unit

1. Estimate the area of Alberta in square units.
My first estimate: Al cnd

2. Measure a part of the area of the province. Would you change your first

estimate now? Why or why not?
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3. Find the total area of the province in two different ways.
Explain how you measured the area both ways using words and pictures.
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Which strategy did you find the easiest? The most accurate?
Explain why.
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Math Live — Area of Irregular Shapes: Assessment Task

Your class has been studying Canada in Social Studies. They are calculating
the area of the province of Alberta.

b
Ll

Is equal to 1 square unit

1. Estimate the area of Alberta in square units.
My first estimate: 0 7

2. Measure a part of the area of the province. Would you change your first
estimate now? Why or why not? -
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3. Find the total area of the province in two different ways.
Explain how you measured the area both ways using words and pictures.

My first strategy: |
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Which strategy did you find the easiest? The most accurate?
Explain why.
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