Activity 1 - Measuring the dimensions of a room

As a group, choose an object to use as a measuring tool to
measure the length and width of the room.

1. Talk in your group and write down an estimate of how
many lengths of your tool it will take to measure the
length and width of the room.

2. Measure the length and width of the room using the tool
you chose. Be as precise as possible.

Length =

Width =

How closely did the group’s estimate match the measured
lengths?

3. What is the ratio of the length to the width?

4. Imagine a room whose dimensions are twice the length of
this room’s dimensions. What would be the length of the
room? What would be the width of the room?

5. What is the ratio of the length and width of the new
room? What does this tell you about the two rectangles
that represent the rooms?
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6. Graph the length vs. the width of the two rooms on this
graph paper.

A

Length

Width

7. Suppose you wanted to make a scale drawing of the room
on a piece of poster paper. The scale drawing will be
similar to the room. What should be the ratio of the
length to the width in your scale drawing?
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10.

11.

12.

In your scale drawing, you want to draw the width of the
room using exactly one unit of your measuring tool. How
could you use the ratio of the length to the width to find
the new length? What would it be?

Graph this new point on your coordinate plane.

Look at your graph paper. You have three points graphed.
Draw a line through the points. Where does the line
intersect the x-axis and y-axis? What is the slope of this
line? How does this relate to the ratio of the length to the
width?

Write a rule that relates x, the width of any rectangle
similar to the room, to y, the length of the same
rectangle.

Use this rule to find the length of a room similar to this
one, if its width measures 6 units by your measuring tool.

Graph this new room on your coordinate plane. Does it
fall on the line?
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Activity 2 - Comparing measurements

On the graph transparency provided by your teacher, graph
the point representing the width and length of the room.

1. Each of the other groups had different tools to measure
the walls. If you graphed each group’s points on your
graph, what do you think it would look like?

2. Another class did the same activity, and graphed all their
points on the same graph. Here is their graph:

Length

Width

Do you think it could be correct? Why or why not?

3. Look at the graph with your class’s combined points.
What do you notice about the graph?

4. s there a relationship between the points? What does this
tell you?
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5. Can aline be drawn through all the points? If not, what
do you think could be happening?

6. Pick out two individual points (x;, y;) and (x,, y,) on the
class’s combined graph. What are the units of measure
for each coordinate pair?

7. What number would you multiply x; by to get x,?

What number would you multiply y; by to get y,?

8. Is the factor for the x-coordinates the same, or close to
the same, as the factor for the y-coordinates? What does
this number represent?

9. Compare the measuring tool used to determine the first
coordinate pair to the measuring tool used to determine
the second coordinate pair. What is the relationship
between their lengths? How does this compare to your
answer to the previous question?
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Activity 3 - Putting up a border

Maria decides to redecorate her square room, and wants to put
up a border around the perimeter of the walls. She can buy the
border at a wallpaper store by the foot, and it costs $0.30 per

foot.

1. What is the relationship between the length of one of her
walls and the amount of border she will need to buy?
Write this relationship in words and with a rule.

2. Complete this table to determine the price she would pay

for the border for various size rooms.

Length of one side |Process Cost of the border
for the whole room
9 ft 9_ft(4) $0.30 | _ $10.80
1 ift )
10 ft
11 ft
15 ft
s ft

3. Using this table, find the ratio
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for several

length of a side
points. Convert each ratio to a unit rate of cost of border
per foot. What do you notice about the rate?




4. Graph the relationship in the table on a coordinate plane.
Is the relationship between the cost of the border and the
length of a side of her room proportional? Explain.

5. You tell Maria that you will put up the border for a flat fee
of $20.00. How does this change the amount she will
spend for the room?

6. Complete the table relating the side length and the total
cost of the project.

Length of one side | Process Total cost of
putting up the
border

f .

It [—$l'20](9ft)+$20.00= $30.80

1ft

10 ft

11 ft

15 ft

s ft

7. Using the table in #6, find the ratio Total cost for

length of a side

several points. Convert each ratio to a unit rate of total
cost of room per foot. What do you notice about the rate
as you change the side length?
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8. Write an algebraic rule that represents the relationship
between s, the length of a side of her room, and ¢, the
total cost of the project including your fee. Is there a
constant rate in your equation? What is it?

9. Graph this relationship on the same coordinate plane.
What is the same between the two graphs? Is the
relationship between side length and total cost
proportional? Explain.
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Answers to activities
Activity 1 - Measuring the dimensions of a room

As a group, choose an object to use as a measuring tool to
measure the length and width of the room.

1. Talk in your group and write down an estimate of how
many lengths of your tool it will take to measure the
length and width of the room.

Answers will vary

2. Measure the length and width of the room using the tool
you chose. Be as precise as possible.

Length = Answers will vary
Width = Answers will vary

How closely did the group’s estimate match the measured
lengths?

3. What is the ratio of the length to the width?
Answers will vary

4. Imagine a room whose dimensions are twice the length of
this room’s dimensions. What would be the length of the
room? What would be the width of the room? Check to
see if the answers are twice the answers for #2.

5. What is the ratio of the length and width of the new
room? What does this tell you about the two rectangles
that represent the rooms? Check to see if the ratio is
proportional to the ratio in #3.
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6. Graph the length vs. the width of the two rooms on this
graph paper. Check to see if they form a line through the
origin.

A

Length

Width

7. Suppose you wanted to make a scale drawing of the room
on a piece of poster paper. The scale drawing will be
similar to the room. What should be the ratio of the
length to the width in your scale drawing? /t should be
equivalent to the ratios above.
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10.

11.

12.

In your scale drawing, you want to draw the width of the
room using exactly one unit of your measuring tool. How
could you use the ratio of the length to the width to find
the new length? What would it be? This would be the unit
rate associated with the ratios above.

Graph this new point on your coordinate plane.

Check to see if the new point lies on the same line as
above.

Look at your graph paper. You have three points graphed.
Draw a line through the points. Where does the line
intersect the x-axis and y-axis? What is the slope of this
line? How does this relate to the ratio of the length to the
width?

The slope of the line should be the same as the unit rate
found in #8.

Write a rule that relates x, the width of any rectangle
similar to the room, to y, the length of the same
rectangle. This should be a direct proportional
relationship, y = mx, where m js the unit rate from #8.

Use this rule to find the length of a room similar to this
one, if its width measures 6 units by your measuring tool.
Answers will vary

Graph this new room on your coordinate plane. Does it
fall on the line? Check to see that it lies on the line.
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Activity 2 - Comparing measurements

On the graph transparency provided by your teacher, graph
the point representing the width and length of the room.

1. Each of the other groups had different tools to measure
the walls. If you graphed each group’s points on your
graph, what do you think it would look like? Because of
student error, the points will probably not be exactly
linear, but should be close.

2. Another class did the same activity, and graphed all their
points on the same graph. Here is their graph:

Length

Width

Do you think it could be correct? Why or why not?

This graph could not be correct, because each group was
measuring the same room. Because the ratio of length to
width is constant, the points should be linear. If students
have trouble with this idea, circle one point which
indicates the width is shorter than the length, and one
which indicates the width is longer than the length.
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10.

Look at the graph with your class’s combined points.
What do you notice about the graph? They should notice
that there is a linear pattern.

Is there a relationship between the points? What does this
tell you? Students should notice that the linear pattern
means a constant ratio between the length and the width.
Also point out that the line between the points appears to
go through the origin, indicating the relationship between
the measurements is directly proportional.

Can a line be drawn through all the points? If not, what
do you think could be happening? Talk about student
error, and the imprecise measuring tools being used. How
could they improve these?

Pick out two individual points (x, y;) and (x,, y,) on the
class’s combined graph. What are the units of measure
for each coordinate pair? Answers will vary, students
should give the type of measuring tool used in each case.
What number would you multiply x; by to get x,? Answers
will vary

What number would you multiply y; by to get y,? Answers
will vary

Is the factor for the x-coordinates the same, or close to
the same, as the factor for the y-coordinates? What does
this number represent? It should be very close to the
same. The number represents the conversion factor, or
unit rate that expresses the relationship between the two
measuring tools.

Compare the measuring tool used to determine the first
coordinate pair to the measuring tool used to determine
the second coordinate pair. What is the relationship
between their lengths? How does this compare to your
answer to the previous question? When comparing the
lengths, the comparison should match the answer for #9.
For example, if the unit rate found in #9 is 3 pencils per
book, it should take 3 pencil lengths to make one book
length.
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Activity 3 - Putting up a border

Maria decides to redecorate her square room, and wants to put
up a border around the perimeter of the walls. She can buy the

border at a wallpaper store by the foot, and it costs $0.30 per
foot.

1. What is the relationship between the length of one of her
walls and the amount of border she will need to buy?
Write this relationship in words and with a rule.

She will need to buy border for all 4 walls. Because the
room is square, she will need enough feet of border for 4
times the length of one wall. If b represents the length of
border needed, and s represents the length of one wall,
the rule would be b = 4s.

2. Complete this table to determine the price she would pay
for the border for various size rooms.

Length of one side | Process Cost of the border
for the whole room
9 ft oft . $0.30 $10.80
" side(4 5|des)( =
10 ft 10ft . $0.30 $12.00
| side(4 ydes)(—} =
11 ft 11ft . $0.30 $13.20
1 side(4 5|des) 1ft )
15 ft 15ft . $0.30 $18.00
1 side(4 5|des) 1ft )
s ft sft (.. ($030) |$1.20s
1 side(4 5|des) 1ft )

Cost of border
length of a side

points. Convert each ratio to a unit rate of cost of border
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per foot. What do you notice about the rate? The rate is
constant, $1.20 per foot of border. This is the same as
the constant of proportionality shown in the general rule.

4. Graph the relationship in the table on a coordinate plane.
Is the relationship between the cost of the border and the
length of a side of her room proportional? Explain. The
relationship between the cost of the border and the
length of the room is directly proportional. The answer to
#3 indicates this relationship. Also, the graph is a line
that goes through the origin.

5. You tell Maria that you will put up the border for a flat fee
of $20.00. How does this change the amount she will
spend for the room? This adds a constant of $20.00 to
the relationship between the length of a side and the cost
of the border. No matter how many feet of border she will
need to purchase, she will need to add $20.00 to the
cost. In other words, this cost is independent of the
length of a side of her room.

6. Complete the table relating the side length and the total
cost of the project.

Length of one side |Process Total cost of
putting up the
border

ot [—$1é0](9ft)+$20.00 _ | 33080

10 ft (—$11éo](10ft) +$20.00 = $32.00

111t (—$11é0 (12ft) + $20.00 = 333.20

15 1t —$11é0 (15ft) + $20.00 = $38.00

s ft $11é0 (s ft)+$20.00 ) $1.20s +%$20
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Total cost
length of a side
several points. Convert each ratio to a unit rate of total
cost of room per foot. What do you notice about the rate

as you change the side length? The rate of total cost to
per length of a side is no longer constant, because of the
additional $20.00 that is added to the cost of the job.

8. Write an algebraic rule that represents the relationship
between s, the length of a side of her room, and ¢, the
total cost of the project including your fee. Is there a
constant rate in your equation? What is it? t=1.20s+20.
There is still the constant rate of $1.20 per foot for the
cost of the border itself.

9. Graph this relationship on the same coordinate plane.
What is the same between the two graphs? Is the
relationship between side length and total cost
proportional? Explain. The relationship between the total
cost of the job and the length of a side of a room is
linear, because the change in cost remains constant to
the change in the length of a side, but it is no longer
directly proportional.

7. Using the table in #6, find the ratio for

Copyright ©, The Charles A. Dana Center at the University of Texas at Austin



Activity 1 Notes— Measuring the dimensions of a
room

What are the students doing?

They will measure the length and width of a room using a
tool of irregular measurement. This activity works best when
the room’s floor is rectangular, but not square. If it is

square, have them measure another rectangle such as the
chalkboard.

What do they need to know first?

Estimating is an important part of the assignment. Will they
use decimals or fractions to express the answers? You may
need to scaffold first, by using a stick of some sort. Mark off
a portion and have students estimate what part of the stick
is represented. Try to have the class come to a consensus
before they begin to measure.

They also need to know what a ratio is, and how to find one.
They need to be familiar with similar figures, scale factors
and the slope of a line.

How do they do the activity?

You can either let students find measuring tools, or have
some ready for the groups. You may want to include a
measurement tool that includes units for which they are
familiar, such as a yardstick or meter stick. Students will, in
groups, measure the length and width of the room using
this instrument. It will go faster if you have two identical
tools in every group, this way one group of students can
measure the length and one can measure the width. It is
always good to measure twice, as many of the conclusions
here rely on accurate measurements.

What should the students learn?

The activity should reinforce the concept of an internal ratio
as a constant of proportionality. Students will see that the
ratio of the length to the width is the same in all similar
rectangles. They will use this ratio to find the missing length
in figures.
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They will relate this ratio to the slope of a line, and see that
a direct proportional relationship results in a line through
the origin.

What should | point out?

Vocabulary is very important here. The ratio they discover is
also a unit rate: units of length per one unit of width. In the
algebraic rule they develop it is the constant of
proportionality and the slope of the line when graphed.
Talk about the different terms and what each tells you.
When they answer the question about creating a rectangle
that is twice as big, remind them that this is a scale factor
of 2.

Also important is the difference between similar rectangles
and similar rooms. The room is three dimensional, so when
the activity says “twice as big”, we really only want to
consider the impact on the length and width. Help students
recognize that they are really modeling the length and width
of the room with a rectangle. It is worth talking about the
assumptions being made about the shape of the room.
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Activity 2 Notes - Comparing measurements

What are the students doing?

This activity focuses on the relationship between the
different measuring tools. Students should have, by group,
recorded the original point from the last exercise onto their
transparency. Collect them all and overlay them on the
overhead projector. Then lead students in a discussion and
let them answer the questions.

What do they need to know first?

The same skills apply as described above. Students also
need to have some idea about dimensional analysis and
converting between measurement systems.

How do they do the activity?

The first two questions they should discuss in their groups,
and then discuss as a class. Then you will collect and place
the transparencies on the overhead. You will facilitate much
of the rest of the activity as you go through the questions
with the class.

What should the students learn?

The students will see that measuring with different tools did
not change the ratio of the length to the width. The point
needs to be made that changing the units does not change
the ratio.

Students will see that the constant of proportionality is the
slope of the graph.

Finally, students will see a unit rate when they compare
ordered pairs on the graph and relate it to the conversion
factor between two measuring tools.

What should | point out?

In question #2, depending on the experience and grade
level of the students, they may recognize the graph as a
scatterplot. If they know that language, then talk about the
correlation shown in the graph, and the correlation they
would expect to see.
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A very important point should be made when overlaying the
transparencies. The activity calls for the graphs to remain
separate for an important reason: the graphs have different
units. If you created one graph with the ordered pairs of all
the groups’ then the x and y-axis would have no meaning,
as each point would be representing a different unit. This is
still a useful comparison to make, as it tells you about the
constant ratio of length to width and the relationship
between the points in terms of their corresponding tools of
measure.
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Activity 3 - Putting up a border

What are the students doing?

Students use the scenario of the cost of putting up a border
in a room to investigate proportional and non-proportional
relationships. They use tables, rules and graphs to explore

the relationship.

What do they need to know first?
Students should be able to identify proportional
relationships from a graph, table and rule.

How do they do the activity?

Students begin with a question about the total amount of
border needed. They then use this information and the price
of the border by the foot to develop a relationship between
the length of a side and the price of the border. After
graphing this and classifying the relationship as
proportional, they are introduced to a new problem that
adds a constant price.

What should the students learn?

Students should see that a constant added to a proportional
relationship would make the relationship between the
variables no longer proportional.

What should | point out?

This activity calls for multiple representations. Students
should see the verbal, algebraic, tabular and graphical
representations of proportional relationships and see how
they change when a constant is added. Students should
develop an idea that a relationship between two quantities is
proportional if they are related by a common factor. When a
constant is added, this relationship between the variables is
no longer true. There is still a proportional relationship,
however. It will exist between the change in the variables.
For example, in the function rule y = 2x, y is proportional to
X. In the function rule y = 2x - 3, y is not proportional to x.
However, the quantity (y + 3), the change in the y quantity,
is proportional to x.
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A TRANSPARENCY

Length

Width
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