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BACKGROUND FOR

"FINDING PATTERNS"

A GROUP OF SCIENTISTS IS TRYING TO MAKE DECISIONS ABOUT

THE DESIGN OF A RESEARCH STATION. THIS STATION  IS GOING TO

BE BUILT FOR THEM TO WORK AND LIVE IN DURING THEIR STAY IN

ANTARCTICA.

ONE OF THE MAIN DECISIONS THEY'RE FACING CONCERNS R-
VALUE. R-VALUE IS A NUMBER THAT DESCRIBES THE EFFICIENCY

OF THE INSULATION INSIDE THE WALLS OF THE BUILDING. THE

BIGGER THE NUMBER, THE MORE EFFICIENT THE INSULATION.

IN THIS ACTIVITY, YOU WILL ANALYZE A CHART THAT COMPARES

THE BUILDING COST, HEATING COST, AND TOTAL COST OF THE

RESEARCH STATION WITH DIFFERENT R-VALUES. THIS WILL HELP

THE SCIENTISTS MAKE AN INFORMED DECISION ABOUT WHICH R-
VALUE WOULD BE THE MOST REASONABLE FOR THEIR STATION.
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Name_______________

Finding Patterns

Directions - Use the information in the chart below to answer the following questions.

r-value
(insulation) building cost

heating cost
per month # of months

total cost
for 2 years

5 162,852 674 24 179,028

10 164,262 473 24 175,614

15 165,672 391 24 175,056

20 167,082 339 24 175,218

25 168,492 321 24 176,196

30 169,902 309 24 177,318

35 171,312 301 24 178,536

40 172,722 295 24 179,802

1.  Look for patterns in each column of numbers. Write down any observations you
have below.

r-value building cost heating cost # of months total cost

2.  Besides analyzing the numbers in each column individually, pairs of columns  can
also be analyzed for connections. Answer the questions below to get a better idea.
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a.  Compare the r-value numbers with the building cost numbers. Is there a 
connection between them? Explain whatever connection you notice.

b.  Compare the r-value numbers with the heating cost numbers. Is there a 
connection between them? Explain whatever connection you notice.

c.  Choose any two other columns of numbers and look for connections. 
Record the columns you chose and the connections you noticed in the space 
below.

3.  Once a chart has been analyzed for patterns, both in individual columns and
between pairs of columns, the information can be used to answer questions about the
data. Answer the questions below using the chart and your answers to the previous
questions.

a.  Predict the building cost if the building had a r-value of 50. Justify your 
answer.

b.  Predict the heating cost if the building had a r-value of 50. Justify this 
answer too.
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Teacher Notes for

Finding Patterns

This activity is intended to be the first in a series of activities helping students to make the
transition to algebra. This activity has students looking for patterns in data, generalizing the
data, and then using the generalizations to answer questions related to the data.

Note:  There are  two 'Background' sheets that proceed each of the first two activities.
They are intended to give some context to the activity students will be working on. You
can make them into overheads and use them when introducing the activities or you can
copy them and hand them out with the assignments. Another option is not to use them
at all and give the class the information verbally as you introduce the activity.

1.  Possible answers:

r-value building cost heating cost # of months total cost
numbers are
going up by 5

numbers are
going up by
1410

numbers are
going down,
but not at an
even rate; the
difference gets
smaller and
smaller as the
chart
progresses

same number numbers
decreasing at
first, then they
start increasing
back to almost
the same place
they started

2.  Possible answers:

a.  As the r-value increases, the building cost increases.

b.  As the r-value increases, the heating cost decreases. The difference gets 
smaller as the r-value increases.

c.  Answers will vary. One possibility:  As the building cost increases, the 
heating cost decreases.

3.  Students could use a variety of strategies to predict the answers to the questions.
One strategy would be to make a rough estimate based on the data from the chart.

a.  Building cost at r-value 50:
The difference between each 5 r-values is 1410, so twice that is 2820. 

This amount is added onto the amount at 40 r-value to get the 50
r-value cost.



CONNECTING TO ALGEBRA 13

172,722 + 2820  =  175,542

b.  Heating cost at r-value 50:
Students could notice that the heating cost decreases at a slower rate 

as the r-values are increasing. The difference between 35 and 40 is 6 and 
the difference between 30 and 35 is 8. You could predict that the 
difference between 40 and 45 would be 4 and the difference between 45 
and 50 as 3. This would make the heating cost 295 – 4 – 3 = 288.

Students could be more accurate by analyzing every difference starting with r-value 5
trying to come up with the exact amount that the heating cost is decreasing. They could
set up a chart such as the one below:

5
10
15
20
25
30
35
40

674
473
391
339
321
309
301
295

r-value heating cost

201
82
52
18
12
8
6

differences

After coming up with the differences, they could then try to come up with a rule to fit
the pattern of the numbers in the differences column. They may want to find the
differences of the differences to see what kind of information that may give them. As it
turns out in this instance, it doesn't give enough information to be able to write a rule
about the pattern in the heating cost column. This gives us a clue to the fact that there
are other factors accounting for the pattern that are not evident in this chart. This could
be a good topic of discussion.

Note :  Students would not be expected to actually come up with the precise rule that
relates the r-values to the heating costs. This is offered here for students that might be
ready to investigate this problem and also as a topic for discussion for the whole class.
This particular example is very difficult as there are many factors contributing to the
rule that are not shown here.
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BACKGROUND FOR

"MAKING RULES"

THE SCIENTISTS DECIDED THAT A R-VALUE OF 15 WAS THE MOST

COST EFFICIENT. NOW THEY WANT TO FIGURE OUT HOW LONG

THEY CAN AFFORD TO STAY AND DO THEIR RESEARCH.

IN THIS ACTIVITY, YOU WILL ANALYZE A CHART THAT COMPARES

THE HEATING COST, BUILDING COST, AND TOTAL COST FOR

DIFFERENT NUMBERS OF MONTHS THAT THEY MIGHT STAY IN

ANTARCTICA. COMPLETING THIS ACTIVITY WILL HELP THE

SCIENTISTS PLAN THE LENGTH OF THEIR STAY.
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Name____________________

Making Rules

Directions - Use the chart to answer the questions below.

# of months
heating

cost per month building cost total cost
3 391 165, 672 166,845
6 391 165, 672 168,018
9 391 165, 672 169,191
12 391 165, 672 170,364
15 391 165, 672 171,537
18 391 165, 672 172,710
21 391 165, 672 173,883
24 391 165, 672 175,056
27 391 165, 672 176,229
30 391 165, 672 177,402
33 391 165, 672 178,575
36 391 165, 672 179,748

1.  Describe the patterns in the numbers in the "# of months" column and the "total cost"
column.

Patterns
# of months total cost
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2.  What happens to the numbers in the building cost column as the # of months
increases? Explain your answer.

3.  What happens to the numbers in the total cost column as the # of months increases?
Explain your answer.

4.  Predict what the total cost would be if the # of months was 7. Justify your answer.

5.  Predict what the total cost would be if the # of months was 50. Justify your answer.

6.  Write a rule that calculates the total cost using the number of months, the heating
cost, and the building cost.

7.  Use your rule from #6 to calculate the total cost after 100 months of living in the
station. Write out how you came up with your answer.
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Teacher Notes for

Making Rules

This activity moves students farther along the transition to algebra by having them write rules
to describe patterns found in data. Students use the rule they wrote to answer specific
questions related to the data.

1.  Possible answers:

# of months total cost
the numbers are going up by three the numbers are going steadily up by

1173 each time

2.  It stays the same because the building is only built once.

3.  The total cost column increases as the # of months increases because the cost of heat
has to be added on every month.

4.  If the number of months was 7, the total cost would be 168,409.  This could be
figured out in a few different ways. Students could notice that the total cost is the
number of months • the heating cost + the building cost. After substituting in 7 for the
number of months, they would find the answer to be 168,409.

Another way the answer could be found would be to see that 7 in the number of
months column is only one more than 6 which is shown in the chart. Since each month
adds on 391 to the total cost, 168,018 + 391 = 168,409.

5.  Again if students noticed the relationship stated in #4, they would substitute the 50
to get 50 • 391 + 165,672 = 185,222.

Another method they could use would be to notice the pattern in the last column and
continue to add on until they got close to 50, and then add 391 for every one more
month until they got to 50.

6.  After completing the first part of the activity, students should be able to see that the
total cost is calculated by taking the number of months multiplied by 391 and then
adding the result to the building cost. Students may write the rule using words or they
may use some symbols to represent their rule. You could record all the different ways
students chose to write their rule.

7.  Using their rule, they should get 100 • 391 + 165,672 = 204,772.
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Name__________________

Varying Variables

This activity will show you what variables are and how they are used in algebra
equations. This is an important concept to be familiar with as you move forward in
your study of mathematics. This activity will show you how variables are used in
algebra equations that represent everyday situations.

Directions -  Use the information from the chart below to answer the questions.

Title:____________________________

# of games price per game
total money spent

on games
1 $.75 $.75
2 $.75 $1.50
3 $.75 $2.25
4 $.75 $3.00

1.  Examine the chart above. Give the chart a title which represents the data.

2.  Explain the chart in 2-3 sentences.

3.  Explain why the middle column always remains the same.

4.  Write a rule that explains how the total amount of money spent on games is
determined.

5.  An equation is any mathematical statement where what is on one side of the equals
sign is equal in value to what is on the other side of the equals sign. If your rule from #3
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does not have an equals sign, rewrite it so that it does. How can you make sure your
equation is true?

6.  The variable in any equation is the value that you can change. Which column(s)
from the games chart is "changeable"? This is the variable in this equation.

7.  Any values that remain the same and are "unchangeable" are called the constants in
an equation. Which value(s) from the example is the constant?

Directions -  Use the following chart to answer the questions below. Some information:
Each item costs $.50.

# of candy bars # of lollipops # of sodas total cost
5 12 25 $21.00
10 23 35 $34.00
25 13 17 $27.50
18 7 15 $20.00

8.  Write a rule that explains how the total cost is calculated. Make sure to use an equals
sign in your rule. Test out your equation to make sure it is true.

9.  What are the variables in your equation?
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10.  What are the constants in your equation?

Many times, variables are given an abbreviated name. Sometimes it
is just a letter. This way you don't have to write out the whole
word every time you want to write a particular equation.

11.  Go back to the rules that you wrote for #3 and #7. Did you abbreviate the variable
name in your rule? If you didn't, rewrite it below so that each variable is represented
by a single letter.
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Teacher Notes for

Varying Variables

This activity has students apply what they've learned in the first two activities to other real
world situations. They are also introduced to some vocabulary such as variable, constant and
equations. Lastly, students learn about how variables can be represented with letters.

1.  Answers may vary. Some possible titles:  Money Spent on Games, Money Needed
for Games.

2.  The chart shows how much money it will cost for different numbers of games
played.

3.  All the games cost the same amount of money.

4.  The total money spent on games is the # of games that someone is going to play
multiplied by $.75.

5.  Chances are that student already wrote their rule using an equals sign. This problem
is to get students to think about what the equals sign means. In the last part of the
question, there may be a few different ways that students could think of to check their
equation. Testing it out with examples is probably the most common method to check
the equation.

6.  The number of games is the variable. The total cost can also be considered a variable.
This variable depends on the numbers of games played. This is a place where you may
want to discuss independent and dependent variables. There are activities that address
this concept in the Antarctica unit.

7.  The constant is the price of each game. It doesn't change.

8.  The rule can be described in two different ways. You can add up the total number of
candy bars, lollipops, and sodas and then multiply the total by 50 cents to get the total
cost.

The other way would be to multiply the number of each item by 50 cents separately.
This would be the number of candy bars multiplied by 50 cents + the number of
lollipops multiplied by 50 cents + the number of sodas multiplied by 50 cents.

This could be the basis for a discussion about equivalent expressions. Each rule would
yield the same result.

9.  The variables are the number of items. The total cost could also be considered a
variable also. In this case, it would be the dependent variable. The number of items are
the independent variables.
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10.  The constant is the cost of each item. It doesn't change.
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Name____________________

The Language of Algebra

Notation is one of the biggest obstacles students usually come across when they begin
to study algebra. By this time, you've worked with numbers long enough that you
probably feel confident working with them. In this unit, you've also become familiar
with variables. Sometimes it's the combination of these two things, numbers and
variables, that cause a problem. It's just like learning a new language. This activity is
going to teach you the basics of the language of algebra.

Below is a chart which represents an equation.
      4x = y

x y
0 0
1 4
2 8
3 12
4 16

1.  What seems to be happening to the numbers that are being substituted in for 'x' to
get the result 'y'?

2.  What result would you expect in the 'y' column if 15 was in the 'x' column?

3.  Based on the results in the chart explain what you think it means for a number to be
directly in front of a variable.

4.  There are other notations that can be used to represent       4x = y . Rewrite this
equation in at least three different ways.

Below is another chart representing another algebra equation. This equation uses a
different notation. Answer the questions to find out what it means. Notice that the
numbers in the 'x' column don't always have to be in a specific order.



CONNECTING TO ALGEBRA 27

      
x
2

= y

x y
2 1
5 2.5
6 3
10 5
15 7.5

5.  What is happening to the  numbers in the 'x' column to get the numbers in the 'y'
column?

6.  What result would you expect in the 'y' column if there was an 8 in the 'x' column?

7.  Rewrite 
      
x
2

= y  in at least one other way.

8.   a.  Write your own equation here:

b.  Now write it in at least two different ways.
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Teacher Notes for

The Language of Algebra

Many times when students start studying algebra, they get confused by some of the notation
that goes along with it. The intent of this activity is to get students used to working with some of
the different notations used in algebra.

1.  The key for this question is to get students to look across the table. Many students
will look down the columns for patterns. They have to get used to comparing the
numbers from the left column with the numbers in the right column to look for a
connection. Then once they think they notice a connection, they have to make sure to
check their findings with the other numbers in the chart.

The 'x' values are being multiplied by four to get the 'y' values.

2.  60 because if you follow the same pattern as above, substituting in 15 for x gives 15 •
4 = 60.

3.  Some students may already know that it means multiply. For many though, this will
be new.

4.  4 (x) = y
4 • x = y
4 • (x) = y

5.  They are being divided by 2.

6.  4

7.    x ÷ 2 = y

8.  Answers here will vary. The intent is to get students used to the idea that most
equations can be written in more than one way.



CONNECTING TO ALGEBRA 29



30 CONNECTING TO ALGEBRA

Name__________________

Starting With the Equation

Sometimes you need to analyze a table and write an equation that represents the data.
Other times, you are given an equation and need to be able to make sense of it. One
thing that usually helps is to make a table that represents the equation. This activity will
give you practice doing that.

Directions –  Below is an algebra equation. Beneath it is a chart that is used to represent
equations. It shows the variable on one side along with the result on the other side.

      8x = y
x y
0 0
1 8
2 16
3
4 32
5

1.  Complete the rest of the chart so that it represents the equation. Remember that you
can put any value in the 'x' column as long as it hasn't already been used.

2.  Make up a real-life situation that could be described by this equation.

Directions –  Below is another algebra equation with an incomplete chart that
represents the equation.

      3x + 7 = total
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x total
0 7 7
1 7 10
2 7 13
3
4 7 19
5 7
6

7
7

3.  Which column/s contains the variable/s?

4.  Which column/s contains the constant/s?

5.  Complete the chart so that it represents the equation.

6.  Write a real-life situation that could be represented by this equation.

7.  Fill in the chart below with your own algebra equation. The only restriction you
have is that your equation must have at least one variable and at least one constant.
Complete the chart so that it accurately represents your equation.

Write your equation here:
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x y

8.  Make up a real-life situation that could be represented by this equation.
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Teacher Notes for

Starting With the Equation

This activity has students starting with the equation and working in an opposite direction from
what they have been doing in the first few activities. They are given an equation and then they
must create a chart that represents that equation and come up with a real world situation that
could fit the data.

1.   This is one possible way to complete the chart. Students should be reminded that
the 'x' values don't have to go in numerical order. They can put any value they chose in
the 'x' column as long as it hasn't already been used.

x y
0 0
1 8
2 16
3 24
4 32
5 40
6 48
7 56
8 64

2.  Answers will vary. It would be interesting to have students share what their real-life
situations are to see the wide range of possibilities.

3.  The variables are the 'x' column and the 'total' column. The 'x' column contains the
independent variable and the 'total' column contains the dependent variable.

4.  The constant is in the middle column. The value never changes.

5.  Here is another instance where the 'x' values don't have to go in numerical order.
Students should be encouraged to use other values in the 'x' column.
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x total
0 7 7
1 7 10
2 7 13
3 7 16
4 7 19
5 7 22
6 7 25
7 7 28
8 7 31

6.  Answers will vary.

7.  This last question allows students the opportunity to see if they understand how to
write an equation and make a chart that represents it. You may want students to do a
few of this type of question as an assessment activity.


