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WORD PROBLEM STRATEGIES
SECTION 1

On the Lower Level Quantitative Reasoning section, you will see 38 word problems, and
these will make up the entire section. On the Middle and Upper Level, you will see 18-21
word problems in the first half of the Quantitative Reasoning section. Continue reading
about the best strategies for approaching this question type.

WHAT ARE WORD PROBLEMS?
Word problems are math questions in the form of sentences. They often describe a
situation where some type of math is needed to arrive at a conclusion. Then, they ask you to
pick the one answer that best represents this solution. Here is an example:
It takes Karen seven minutes to read one page in her textbook. At this rate, how long
will it take her to read seven pages?
(A) 1 minute
(B) 7 minutes
(C) 14 minutes
(D) 49 minutes
This question is asking you to predict Karen’s total reading time for seven pages, based on
how quickly she normally reads. From the information given in the question, you know that
it takes Karen seven minutes to read each page. Therefore, seven pages would take her
minutes to read. The correct answer is (D) 49 minutes.
Remember that every word problem question on the ISEE will have only one correct
answer. For each question, make sure that you look through all 4 answer choices to
double-check that you have really selected the correct answer. If it seems like multiple
answers might be possible, re-read the question and remind yourself what it is asking you
to solve. Only one answer will be the correct solution to the question as a whole. Continue
reading for some strategies to help you select the best answer every time.
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BASIC APPROACH
Math word problems involve a lot of reading comprehension! It can be tricky to find out
what they mean and what they are asking you to solve. For each word problem, follow the
basic steps below to arrive at the right answer quickly and efficiently.

READ THE QUESTION CAREFULLY
Read through the whole question. Don’t assume you understand the question just by
reading the first few words! Reading the whole question will help you avoid making
assumptions that can lead to careless errors.
If you see unfamiliar or difficult-looking material, stay calm and keep reading until the end
of the question. There might be more information in the question that will help you figure
out the solution. If you still think a question is too difficult after you have finished reading
the whole thing, then you should make your best guess, circle it in your question booklet,
and come back to it if you have time. Don’t get anxious that you couldn’t find the correct
answer to a question: not every student is expected to answer every question correctly, and
some questions might be beyond your grade level.
Here is a simple example that we will work through to demonstrate these basic test-taking
strategies. Read the whole question carefully:
A triangular park has sides that are 3 meters, 4 meters, and 5 meters long. If John wants
to put a fence around the entire park, how many meters of fence will he need?
(A) 3
(B) 7
(C) 12
(D) 15

UNDERLINE KEY WORDS
Underline or circle any information given in the question that will help you solve it. Our
example question should now look something like this:
A triangular park has sides that are 3 meters, 4 meters, and 5 meters long. If John
wants to put a fence around the entire park, how many meters of fence will he need?
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IDENTIFY WHAT THE QUESTION IS ASKING
Ask yourself, “What is the question asking me to solve?” This is especially important for
word problems. Sometimes the wording of a question can be confusing, so make it simpler
for yourself and summarize in your own words what the question is asking for. Pay close
attention to the key words you have underlined, and take a moment to remember their
meanings as you summarize the question.
In our example question, you are being asked to find the length of fence that John would
need to buy in order to build a fence around the entire park. How would you explain this in
your own words? You might remember that the distance around a figure is called its
“perimeter,” so John really just needs to calculate the perimeter of the park.

DRAW A CHART OR DIAGRAM
Charts and diagrams are great tools to help you visualize the problem and organize your
information. In our example question, you might try drawing a quick sketch of a triangle
that would represent the park. Then, fill in any information you are given in the question.
You can write in the lengths of all three sides:

5

3
4

COME UP WITH A STRATEGY
Strategize the best way to solve the question. Sometimes finding the answer requires some
thought if there are multiple steps involved. Think about all of the information provided in
the question and how it is related. Think about where you have seen this type of question
before, and what methods you have used to solve similar types of questions. If there is a
formula that you know that could help, write it down.
Here’s a strategy we could use to solve our example question.
We know: the lengths of the sides of the park are 3 meters, 4 meters, and 5 meters.
We want: the distance around the park, or its perimeter.
Our strategy: add up the lengths of all three sides of the triangle.

Is our solution one of the answer choices? It is indeed! The answer is (C) 12.

QUANTITATIVE REASONING | 36

Ivy Global

CHECK YOUR ANSWER
Always check your work to make sure that you picked the best answer among all of the
options the ISEE gave you! Double-check all of your arithmetic to make sure that you didn’t
make any careless errors.
Make sure that you solved for what the question was asking. For example, if the question
asked to solve for the triangle’s perimeter, make sure you didn’t solve for area.
Try to determine whether or not your answer seems reasonable based on context. For
example, if the length of one side of the triangle is 3, the perimeter of the whole triangle
cannot be 3, so answer (A) in our example is unreasonable.
Finally, check that you bubbled in the answer on your answer sheet correctly. It would be a
shame to have solved the question correctly and not get credit!

PUTTING IT ALL TOGETHER
Here is another example question that is a bit more complicated. Use the same questionsolving steps to try it out.
1. Read the question:
The width of a rectangular field is one-quarter its length. If the length is 16,
what is the perimeter of the field?
(A) 4
(B) 24
(C) 36
(D) 40
2. Underline key words:
The width of a rectangular field is one-quarter its length. If the length is 16,
what is the perimeter of the field?
3. Ask yourself, “What is the question asking me to solve?”
Just like our first example, you are being asked to find the perimeter of the
rectangle. Put this in your own words: the perimeter is the length of the outline of
the rectangle.
4. Draw a diagram.
Try drawing a quick sketch of a rectangle and fill in any information given in the
question:
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width = ¼ length
length = 16
5. Strategize a solution.
We know:

length = 16

We want: the perimeter of the whole rectangle.
Our strategy: we can use a formula that relates a rectangle’s perimeter to its length
and width.
(
) (
)
We can now plug in the values and solve:
(

)

(

)

If you did not remember this formula, look at the diagram again. To find the perimeter, we
need to add up the lengths of the four sides of the rectangle. Our sides include two lengths
and two widths, so here’s how we would add them up:

There are often many different ways to solve a problem, so think creatively to find a
strategy that works for you!
Exercise #1: For each of the sample questions below, (1) read the question, (2) underline
key words, (3) determine what the question is asking you to solve, (4) draw a diagram if
appropriate, and (5) strategize a solution. Then, check your answer with the answer key at
the back of the book.
1. Northwood Elementary School has 3 clocks for every 5 doors. If there are a total of
40 clocks and doors at Northwood Elementary School, how many clocks are there?
(A) 15
(B) 20
(C) 24
(D) 25
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2. Ben and Mari are playing a game. Mari gives Ben a number. Ben triples it and
divides the result by 2. If Ben ends up with the number 9, what number did Mari
give Ben?
(A) 3
(B) 6
(C) 15
(D) 18
3. Harry likes to play hockey on a team, play hockey video games at home, and watch
hockey on TV. On Saturday, his team had a game that lasted 1.5 hours. When Harry
got home, he played a hockey video game for 1 hour. At 8:00pm, he started
watching a game that lasted 2.5 hours. What fraction of his day did Harry spend on
hockey-related activities?
(A) ⁄
(B) ⁄
(C) ⁄
(D) ⁄
Questions 4 and 5 are Middle/Upper Level Only.
4. If 12% of a number is 6, then 60% of that number is
(A) 30
(B) 40
(C) 50
(D) 60
5. Two circles with a radius of
are drawn on a sheet of paper. If the circles
intersect at least once, what is the longest possible distance between one point on
one circle and another point on the other circles?
(A)
(B)
(C)
(D)

Ivy Global
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NUMBERS AND OPERATIONS
ALL LEVELS
SECTION 1

Look over the definitions of the number properties in the table below. In this section, we
will explore what these definitions mean and how to use them.

NUMBER PROPERTIES
Word

Definition

Examples

Integer

Any negative or positive whole number

-3, 0, 5, 400

Positive

Greater than zero

2, 7, 23, 400

Negative

Less than zero

-2, -7, -23, -400

Even

Divisible by two

4, 18, 2002, 0

Odd

Not evenly divisible by two

3, 7, 15, 2001

Factor

An integer that evenly divides into a number

3 and 4 are factors of 12.

Multiple

The result of multiplying a number by an
integer

36 and 48 are multiples of
12.

Prime

Only divisible by itself and 1

3, 5, 7, 11, 19, 23

Composite

Divisible by numbers other than itself and 1

4, 12, 15, 20, 21

Consecutive

Whole numbers that follow each other in
order

2, 3, 4, 5, 6 ...
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INTEGERS
An integer is any positive or negative whole number. Fractions and decimals are not
integers. Zero is an integer, but is neither positive nor negative.

OPERATIONS
An operation is a fancy name for a process that changes one number into another. The
most common operations are addition, subtraction, multiplication, and division. Know the
following vocabulary related to operations:

OPERATIONS
Word

Definition

Examples

Sum

The result of adding numbers

The sum of 3 and 4 is 7.

Difference

The result of subtracting numbers

The difference between 5 and 2 is 3.

Product

The result of multiplying numbers

The product of 6 and 4 is 24.

Quotient

The result of dividing numbers

The amount left over when a number
Remainder

cannot be evenly divided by another
number

The quotient when 40 is divided by 5
is 8.

When 11 is divided by 2, the result is
5 with a remainder of 1.

Students are not allowed to use a calculator on the ISEE. As a result, you will need to be able
to solve arithmetic calculations quickly and accurately on paper. In order to make sure that
you have mastered all of the basics of long addition, subtraction, multiplication, and
division, look through the review below and try the drills that follow.

ADDITION
To add large numbers, break up the question into parts based on the place of the digits.
Each digit in a number has a place value, as shown in the following chart. For a more
complete chart including place values with decimals, see Section 6.

Ivy Global
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thousands

hundreds

tens

ones

5

4

1

2

For the number 5,412 above, 5 is in the thousands place, 4 is in the hundreds place, 1 is in
the tens place, and 2 is in the ones place.
Use your knowledge of place values to add large numbers by hand. For example, if you had
the question:
32

First add the ones place digits together, and then add the “tens place” digits together. 2 and
4 are both in the ones place, and
. 3 and 1 are both in the tens place, and
. Therefore, your answer will be:
32
46
Always start from the rightmost column and move to the left when you are adding.
Recall that sometimes you will need to use carrying in addition problems. For example,
look at the following problem:
45

Your ones place digits are going to add up to a double-digit number:

.

If you have a double digit number when you add two numbers together in a column, you
will need to use carrying. In this case, you will take the ones digit from 12, which is 2, and
place it under the ones digit column. Then you will “carry” the tens digit, which is 1, over
the top of the tens digit column.
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1
45
2
Finally, you will add together all of the digits in the tens column, including the 1 that you
carried over.
, so your answer will be:
1
45
62
If you are adding together larger numbers, you may have to carry multiple times. For
example:
11
7658
9229

SUBTRACTION
In subtraction, just like in addition, focus on the place of the digits. Start subtracting the
digits in the ones place and then move to the left. For example, if you had the question:
85
- 23

You would start by subtracting the ones place digits, which are 5 and 3, and then subtract
the tens place digits, which are 8 and 2.
and
. Therefore, your answer
will be:
85
- 23
62
Sometimes in subtraction problems, the digits in your first number will be smaller than the
digits in your second number. For example:

Ivy Global
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34
- 18

As you can see, in our ones place column, 4 is smaller than 8. Therefore, you will need to
use borrowing. You will need to “borrow” from the tens place digit in order to continue
with your subtraction.
34 is the same thing as 3 tens and 4 ones. We can borrow from the 3 tens in order to make
our ones place larger than 8. To do this, take one of the 3 tens and add it to the 4 ones,
turning the 3 tens into 2 tens and the 4 ones into 14:
2 14
34
-18
14 is larger than 8, so we can subtract the digits in our ones and tens columns as usual.
and
, so:
2 14
34
-18
16
Some problems will require you to borrow multiple times. For example:
8762
- 3914

We can solve this problem step-by-step, starting with the ones place column and moving to
the left.
Our first number has a ones place digit that is smaller than the ones place digit of our
second number. As a result, we will need to borrow from the 6 tens in the tens place:
5 12
8762
-3914
48
In our hundreds place, our first number is also smaller than our second number, so we will
need to borrow from the 8 in our thousands place. After we have subtracted all of the
columns, we can come up with our final answer:
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7 17
8762
-3914
4848

MULTIPLICATION
You should be very comfortable multiplying whole numbers from 1 to 12 in your head. If
you have trouble remembering your multiplication table, put this information on
flashcards and quiz yourself regularly.

MULTIPLICATION TABLE
1

2

3

4

5

6

7

8

9

10

11

12

1

1

2

3

4

5

6

7

8

9

10

11

12

2

2

4

6

8

10

12

14

16

18

20

22

24

3

3

6

9

12

15

18

21

24

27

30

33

36

4

4

8

12

16

20

24

28

32

36

40

44

48

5

5

10

15

20

25

30

35

40

45

50

55

60

6

6

12

18

24

30

36

42

48

54

60

66

72

7

7

14

21

28

35

42

49

56

63

70

77

84

8

8

16

24

32

40

48

56

64

72

80

88

96

9

9

18

27

36

45

54

63

72

81

90

99

108

10

10

20

30

40

50

60

70

80

90

100

110

120

11

11

22

33

44

55

66

77

88

99

110

121

132

12

12

24

36

48

60

72

84

96

108

120

132

144

To solve multiplication problems with larger numbers, rely on your knowledge of the
multiplication table for smaller numbers. For example, let’s look at this problem:
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17

Even though you probably do not have your 17 times tables memorized, you can still easily
solve this problem by breaking it down into parts. In this problem, take the number 6 and
multiply it first by the ones place, and then by the tens place of the larger number (17).
First, multiply 6 by 7, which is the number in the ones place. Recall from your
multiplication table that
. Since 42 is a two-digit number, we will need to carry
the 4:

4
17
2
Then, we will multiply 6 by 1, which is the number in the tens place. Afterwards, we will
add 4, the number that we carried.
, so our final answer will be:

4
17
102
Now take a look at a slightly more complicated problem:
45

In this problem, our second number has two digits. We will need to go through the
multiplication process for each digit separately. Let’s start with the ones digit, which is 3,
and ignore the tens digit for now.
Just like we did in our first example, we’ll multiply 3 first by the ones place, followed by the
tens place. 5 is the number in the ones place, and
. Since we have a two-digit
number, we will need to carry the 1. We’ll then multiply by 4, which is the number in the
tens place, and add the number we carried.
, so we get:
1
45
135
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But we’re not done yet! Now that we have finished with the “3” in “13”, we need to work on
the “1.” We’ll start a new line under the answer. The “1” in 13 is really a “10”, because 13 is
the same thing as 1 ten plus 3 ones. In order to make our multiplication problem reflect
that our “1” is really a “10,” we will need to add a zero under our answer:
45
135
0
After we have added the zero, we’ll multiply 1 first by the ones place, followed by the tens
place. 5 is in the ones place, and
. 4 is in the tens place, and
. Therefore,
we are left with:
45
135
450
To get our final answer, we need to add the two lines together:
45
135
585
Our final answer is 585.
When you are multiplying even larger numbers, remember to always add another zero
when you start a new line. For example:
524
1048

111088


Ivy Global

VIDEO
1.1 MULTIPLICATION
Watch at http:// videos.ivyglobal.com
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DIVISION
In order to divide with large numbers, you can also apply your knowledge of the
multiplication table.
For example, let’s see how we would divide 2406 by 3:

3 2406

To solve this problem, we need to take 3 and divide it into each number, one at a time.
Unlike multiplication, however, we’re going to work from left to right. 3 does not divide
evenly into 2, which is the digit farthest to the left. As a result, we will move onto the next
digit, and try to divide 3 into 24.
3 does divide evenly into 24. Recall from your multiplication tables that
. We’ll
therefore write “8” above “24.” To check our work, we’ll multiply
again, and write the
product below “24.” We’ll then subtract to see what remainder we get:
8
3 2406
- 24
0
, so we’ll write “0” as the remainder to finish this step.
In the next step, we’ll bring down the next number in 2406, which is 0, and write this next
to the remainder from our last step:
8
3 2406
-24
00
Our new number is “00,” which is the same thing as 0. We’ll then divide 3 into this number.
3 goes into 0 zero times. Following the same process as above, we’ll therefore write “0”
above the division symbol and multiply by 3 to check our work:
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802
3 2406
-24
000
- 00
00
Finally, we’ll bring down our last number, which is 6, and we’ll divide 3 into this number.
Recall that
. 3 divides into 6 two times, so we’ll write “2” above the division
symbol and check whether we have a remainder:
802
3 2406
-24
00
- 0
06
-6
0
3 divides evenly into 2406, so there is no remainder. Our final answer is 802.
In some cases, your divisor will not divide evenly into your dividend. In such a case, you
will be left with a remainder. Let’s look at the following example:

4 6571

Starting with the first number to the left, we see that 4 goes into 6 only once, but not evenly.
, and when we subtract 4 from 6, we will have a remainder of 2:
1
4 6571
-4
2
When we bring down the next number, 5, we’ll write this next to the remainder and get a
new number, 25. 4 goes into 25 six times because
. We’ll write “6” above the
division symbol.
, so here we will be left with a remainder of 1:

Ivy Global
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16
4 6571
-4
25
-24
1
Our next step is to bring down the next number, 7, and write this next to our remainder to
get 17. 4 goes into 17 four times because
. We’ll write “4” above the division
symbol.
, so we have a remainder of 1 again:
1642
4 6571
-4
25
-24
17
-16
1
Finally, we will bring down the last number, 1, and write this next to our remainder to get
11. 4 goes into 11 two times because
. We’ll write “2” above the division symbol.
, so we have a remainder of 3.
1642
4 6571
-4
25
-24
17
-16
11
-8
3
Because we have no more numbers to bring down, our final answer is 1,642 with a
remainder of 3. We can write this remainder as “R3” above the division line:
1642 R3
4 6571
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PROPERTIES OF OPERATIONS
ALL LEVELS
SECTION 2

In the previous section, we learned that addition, subtraction, multiplication, and divisions
are all operations: processes that change one number into another. Each of these
operations has important properties that you will need to know for the ISEE.

COMMUTATION
Addition and multiplication obey the property of commutation, which means that you can
switch the order of the numbers that you are adding or multiplying. You might have heard
the word “commute” in the context of “commuting to work” or “commuting to school,”
where it means to move from one place to another. When we talk about the property of
commutation, we mean that we can move around the numbers we are adding or
multiplying and the result will be the same.
Imagine that you are buying a candy bar that costs $1.15, and you have one dollar, one
dime, and one nickel. $1 plus 10 cents plus 5 cents adds up to $1.15, so you’ll get your
candy bar once you have given all of your money to the store clerk. However, it doesn’t
matter in what order you give the clerk your money. You could give her the dime first, then
the nickel, then the dollar bill:
5¢

10¢

$1

=$1.15

5¢bill first, then the dime, then
$1the nickel:
10¢ give her the dollar
Or, you could
$1

10¢

5¢

=$1.15
=$1.15

10¢ the same amount
=$1.15
$1 will still see that you have
5¢of money,
In both cases, the clerk
and you’ll get
your candy bar.

Ivy Global
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Therefore, it doesn’t matter in what order you add two, three, or even 100 numbers—
because of the property of commutation, the result will be the same.
Just like with addition, it doesn’t matter in what order you multiply together two, three, or
even 100 numbers—the result will be the same. For example, imagine that you are a store
clerk and you need to give a customer 5 cents in change. You can either give her 1 nickel or
5 pennies, and the result will be the same:
1

5¢

=5¢

51

5¢
1¢

=5¢

We know that these two quantities are the
and
both equal 5.
1¢ same because
Therefore, you can multiply numbers
in different
=5¢orders, and you’ll still get the same
5
product.
Unlike addition and multiplication, commutation is not a property of subtraction and
division. Order matters when you are subtracting or dividing. For example,
is
definitely not the same thing as
. Similarly,
is not the same thing as
.
Here is an example:
Which of the following is NOT equal to 6?
(A)
(B)
(C)
(D)
Answers (A) and (B) both equal 6 because multiplication obeys the property of
commutation:
is the same thing as
. However, answers (C) and (D) do not both
equal 6, because order matters in division.
is equal to 6, but
is not. Therefore,
answer choice (D) is the right answer.

ASSOCIATION
Addition and multiplication also obey the property of association, which means that it
doesn’t matter how you group together the things you are adding or multiplying. If
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something is “associated” with something else, it means that the two things are connected
or grouped together.
In math, we show that two numbers are grouped together by using parentheses: ( ). When
you see numbers inside parentheses, you should think of them as a separate group of
numbers in your calculation. Always calculate numbers in parentheses first, so you can
figure out the sum, difference, product, or quotient of the group of numbers. Then, you can
use this result in the rest of your calculation.
When we talk about the property of association, we mean that it doesn’t matter what
numbers are grouped together with parenthesis when we add or multiply. We can make
different groups with the same numbers, and the result of adding or multiplying will be the
same.
Remember the example above, where you were paying a store clerk a dollar, a nickel, and a
dime to buy a candy bar?) This time, imagine that you gave her the dollar in one hand, and
you gave her the dime and the nickel in another hand. The dime and the nickel will be
grouped together, and we can represent this by putting the dime and nickel in parentheses:

$1

10¢

$1.15

5¢

$1
$1.15
10¢
5¢
What if you gave her the dollar and dime in one hand, and the nickel in another? The
parenthesis would be different, but the sum would still be the same:

$1

10¢

5¢

= $1.15

$1
10¢
5¢
= $1.15
When you are adding numbers, you can change the grouping of the numbers that are being
added, and the result will be the same.
Now imagine that you wanted to give two of your friends three dimes each. How many
cents would you need? You could write this as a multiplication problem. You have two
groups of three dimes each, so you would multiply a group of three dimes by two:
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3

2

10¢

60¢

10¢
60¢
is equal to 30, so each friend gets 30 cents. You are giving money to 2 of your
3
2
friends, so you’ll need
cents.
What if you wanted to give three of your friends two dimes each? This time each friend gets
a different number of dimes: you have three groups of two dimes each. However, all you
need to do is move the parentheses in your multiplication problem:

3

2

10¢

60¢

60¢
10¢
is equal to 20, so each friend gets 20 cents. You are giving money to 3 of your
2
3
friends, so you’ll need
cents—exactly the same amount of money as before!
When you are multiplying numbers, you can change the grouping of the numbers that are
being multiplied, and the result will be the same.
Just like commutation, association is not a property of subtraction and division. Your
groups of numbers matter when you divide or subtract. Remember that you always solve
the calculation in the parentheses first, so grouping your numbers differently might mean
that you are subtracting or dividing in a different order. Subtracting or dividing in a
different order will change the result you get. For example:
(

)

In the subtraction problem above, the result was 1. However, if we move the parentheses,
we’ll have to solve the subtraction problem in a different order:
(

)

Because we subtracted in a different order, the result was 3 instead of 1. Grouping our
numbers differently gave us a different result.
In division, grouping numbers differently can also give you a different result:
(

)
(
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To summarize, you can group together numbers in different ways when you add or
multiply, but moving the parentheses can change your calculation when you subtract or
divide. If you move the parentheses and end up subtracting or dividing in a different order,
you will not have the same result.
Here’s another example:
Which of the following is NOT correct?

( )   ( )
(B) (  )  ( )
(C)  ( ) ( ) 
(D)  ( ) ( ) 
(A)

This question is asking whether each answer choice shows two equal sums, differences, or
products. If you look at each answer choice, you’ll notice that the calculations on each side
of the equals sign are the same except for the parentheses. Because of the property of
association, you know that it doesn’t matter where you put parentheses when you are
adding or multiplying. Therefore, you know that the sums shown in answer choice (A) are
equal, and the products in answer choices (B) and (D) are also equal. However, you also
know that it matters where you put parentheses when you subtract. Because the
differences shown in answer choice (C) have different groups of numbers in parentheses,
you will subtract in a different order. Therefore, the differences are not equal, and (C) is the
right answer.

DISTRIBUTION
Distribution is another property of multiplication involving parentheses. “Distribution”
means sharing or spreading something out. When we talk about the distributive property in
mathematics, we are talking about “distributing” a number that is being multiplied by a
group of numbers. Sometimes you might multiply one number by a group of numbers being
added or subtracted in parentheses. In this case, you will get the same result if you multiply
that number by each of the other numbers separately (you “share” or “distribute” it), and
then add or subtract the products.
Here’s an example:
(
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To solve this calculation using the steps we’ve already discussed, we’ll first add together the
numbers in parentheses:
. Then, we’ll multiply this sum by 5:
(

)

Our answer is 20.
However, we can also solve this calculation using distribution. To do this, we’ll distribute
the number we’re multiplying—5—over the numbers in parentheses. We’ll multiply 5 by
each one of them separately, and then we’ll add together the products. Here’s what it looks
like:
(
)

We arrived at the same answer: 20!
Here’s another example:
Which of the following is equal to 

(

)?

) 
(B)    
(C)   
(D)    
(A)

(

This question is multiplying one shape by two other shapes in parentheses, so we can use
distribution to find an equivalent answer. Answer choice (B) is correct because it shows the
process of distribution: the square is multiplied by the triangle and the circle separately,
and then the products are added together.
Answer choice (D) is incorrect because the square is added to the triangle and circle
separately, instead by being multiplied. Answer choice (C) is incorrect because the shapes
are just being multiplied by each other with no addition. Answer choice (A) is incorrect
because the parentheses have been moved, changing the grouping of shapes. . You can
change the groupings of numbers when you are adding or multiplying, but you can’t change
them when you are both adding and multiplying.
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CHARTS AND GRAPHS
ALL LEVELS
SECTION 1

The ISEE will test your ability to analyze information presented in many different formats.
When you see a diagram in the form of a chart or graph, examine it carefully to make sure
you understand it. Ask yourself the following questions:


What is the main purpose of this chart or graph?



What is being measured?



What is the scale, or what units are being used?

Let’s use these questions to analyze the chart below:

POPULATION BY TOWN, 1960-2000
Population (in thousands)
Town

1960

1980

2000

Cedarville

72

83

104

Franklin

80

82

73

Pine Ridge

121

136

143

What is the main purpose of this chart or graph?
To answer this question, always look at the title of the chart or graph. From its title, we can
tell that the chart above is meant to show the population of several towns from 1960 to
2000.
What is being measured?
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Charts and graphs often measure things like population, distance, or height. To figure out
what is being measured, look closely at the data labels found on each column, row, or axis.
The labels in the chart above tell us that this chart measures population. Population is
measured over time and is split into three towns. The chart is comparing the population of
these three different towns (Cedarville, Franklin, and Pine Ridge) at three different dates
(1960, 1980, and 2000).
What is the scale, or what units are being used?
Read very carefully any information given about scale or units in order to understand how
numbers on a chart or graph are being represented. In the chart above, we are told that the
population data is being represented “in thousands.” This information is very important—
without this information, we would think that the population of Cedarville in 1960 was only
72 people instead of 72,000 people!
Now that we understand this data in chart format, let’s take a look at how it might be
represented in different types of graphs. The most common types of graphs include
pictographs, bar graphs, line graphs, and pie charts.

PICTOGRAPHS
Pictographs use pictures to represent and compare pieces of data. A picture might
represent one single item of data, or it might represent a group of data. For example, the
picture might represent one single person, or it might represent a group of people. The
title of the pictograph will tell you what data is being compared, and the legend will tell you
what the pictures in the graph represent.
The following pictograph shows the approximate number of people in Cedarville, Franklin
and Pine Ridge in 1960.

POPULATION IN 1960
Cedarville
Franklin
Pine Ridge

people
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This graph uses the picture
to compare the populations of Cedarville, Franklin, and Pine
Ridge in 1960. By looking at how many pictures show up next to each city, we can tell that
there were fewer people in Cedarville than in Franklin or Pine Ridge. We can also see that
there were approximately two times more people in Pine Ridge than in Cedarville.
We can also use the pictograph to calculate the approximate number of people in one of the
cities. To do this, we need to multiply the number of pictures for that city by the number of
people that each picture stands for. For example, there are 7 pictures for Cedarville.
Because the legend tells us that each picture stands for 10,000 people, we multiply 7 by
10,000:
. The population in Cedarville was approximately 70,000 in
1960.

PIE CHARTS
A pie chart compares different sections of data as fractions out of a whole. A circle
represents the total amount, and differently sized sections of that circle to represent parts
out of the whole. These sections look like pieces of pie, which is why this type of graph is
called a “pie chart.” A legend or labels on the chart explain what data each section
represents.
Let’s look again at the populations of Cedarville, Franklin, and Pine Ridge in 1960. Here is
what these populations would look like as a pie chart:
POPULATION BREAKDOWN BY TOWN IN 1960

72,000
121,000

Cedarville
Franklin
Pine Ridge

80,000

The title of this graph tells us that we are looking at population in 1960, and the legend tells
us that each of the slices in this pie chart represents a town. The entire pie chart represents
the total population of all three towns. The data labels for each slice also tell us exactly how
many people lived in each town. This information is not always given in a pie chart, but we
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can use these numbers to find the total population of all three towns. To do this, we add
together the individual populations of each town:
.
All three towns had a total population of 273,000 in 1960.
By comparing the size of these slices, we can tell that a little more than a quarter of the
people lived in Cedarville, a little more than a quarter lived in Franklin, and a little less than
a half lived in Pine Ridge.

BAR GRAPHS
A bar graph uses bars of different lengths to visually compare different sizes of data. Like
the coordinate plane, bar graphs represent data along two axes. The -axis is horizontal and
usually tells us how the data was measured. The -axis is vertical and usually displays the
measurements. However, sometimes a bar graph might be displayed "sideways," so the axis tells us how the data was gathered and the -axis gives the measurements. Pay close
attention to the labels on each axis so you can determine how the information is being
displayed. If a bar graph uses differently colored or patterned bars, a legend explains what
other variables these colors or patterns represent.
Bar graphs are useful for comparing data in different groups over different time periods.
Because it compares the population of different groups (towns) over different time periods,
the data from the chart we saw earlier can be represented in the following bar graph:
POPULATION BY TOWN, 1960-2000

Population (in thousands)

160
140
120
100

Cedarville

80

Franklin

60

Pine Ridge

40
20
0
1960

1980

2000

In this graph, the legend tells us that the different-colored bars represent different towns.
These are grouped together at each date along the -axis. The -axis displays what is being
measured: population. Again, we are told that the units are in thousands of people.
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We can use this information to interpret the scale of the -axis and make conclusions about
data. Because numbers are given in thousands, each tick mark along the -axis represents
20,000 people. With these tick marks, we can tell that the population of Pine Ridge in 1960
was about 120,000, and by 1980 it had grown by about 15,000. We can also tell that the
populations of Cedarville and Franklin were relatively similar in 1960 and 1980, but they
differed by about 30,000 people in 2000.

LINE GRAPHS (MIDDLE/UPPER LEVEL ONLY)
A line graph uses a line or several lines to visually represent changes in amounts, usually
over time. Like bar graphs, line graphs also represent data along two axes. The horizontal
-axis displays different dates or time periods, and the vertical -axis displays the amounts
being measured. If a line graph uses differently colored or patterned lines, a legend explains
what variables these colors or patterns represent.
Here is how the population data for Cedarville, Franklin, and Pine Ridge would be
represented on a line graph:
POPULATION BY TOWN, 1960-2000

Population (in thousands)

160

140
120
100

Cedarville

80

Franklin

60

Pine Ridge

40
20
0
1960

1980

2000

The legend tells us that each line on this graph represents the population of a different
town. The three dates (1960, 1980, and 2000) are spaced out evenly along the -axis of the
graph, and population is measured on the -axis. Just like our bar graph, the scale of the axis tells us that each tick mark represents 20,000 people.
Because this graph displays a line across the whole time period we are examining, we can
use the graph to make estimates about population at specific years that are not listed in the
chart we saw before. For example, we don’t know the exact population of Pine Ridge in
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1970, but by looking at the middle of the line drawn from 1960 to 1980, we can estimate
that the population was around 130,000.
We can also use a line graph to determine how quickly amounts are changing over a
particular time period. The slope of a line segment, or how steeply it is going upwards or
downwards, tells us the rate of change between two points. A line going upwards means
amounts are increasing, and a line going downwards means amounts are decreasing. A
steep slope means amounts are increasing or decreasing quickly, and a less steep slope
means amounts are changing slowly. An entirely flat (horizontal) line segment means there
is no change in amount at all between the two data points.
In our graph, the line segment representing the population of Franklin between 1960 and
1980 looks pretty flat because the population of Franklin didn’t change very much between
1960 and 1980. However, the line segment between 1980 and 2000 has a much steeper
downward slope because the population of Franklin between those two dates changed a lot
more, and it decreased. The line for Pine Ridge has an upward slope over the whole time
period because the population of Pine Ridge kept increasing. However, the line is steeper
from 1960 to 1980 than it is from 1980 to 2000. This means that the population of Pine
Ridge increased more quickly from 1960 to 1980 than it did from 1980 to 2000.



VIDEO
4.1 CHARTS AND GRAPHS
Watch at http:// videos.ivyglobal.com

DATA SAMPLING (MIDDLE/UPPER LEVEL ONLY)
So far, we have looked at how data is displayed, but not at how it is collected. Data can be
collected in an experiment, in which an experimenter records different measurements that
he or she observes. Data can also be collected through surveys of people’s preferences or
behaviors. In this case, the experimenter gives a survey to a sample of the population being
investigated. For example, if it’s too difficult to give a survey to every student at a school, an
experimenter might give a survey to a sample of just a few students. The experimenter can
then try to use the responses from this sample of students to predict the responses for the
school as a whole.
When collecting data through a survey, it is very important to avoid sampling bias.
Sampling bias occurs when the group of people taking part in a survey is not a good
representation of the population under study. For example, suppose an elementary school
wanted to find out whether students prefer to play basketball or soccer at recess. If they
only hand out surveys to students in the first and second grade, the responses that they

Ivy Global

MATH ACHIEVEMENT | 425

receive might not reflect what the older children prefer. The way to avoid sampling bias is
to survey a random sample of the population. If the school hands out surveys to a sample of
randomly selected students, each grade level, gender, and other group within the school
has an equal chance of being represented.
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