
Number-line Model for Adding and Subtracting Integers

MODELS are useful in math. They give us something concrete to which to attach the rules. In
that way the rules are not just total abstractions. With adding and subtracting integers there are many
models we can use. Many students find it helpful to use “real-life” situations with money, thinking of
negative numbers representing debt. Math is based on pattern, and patterns can be used very effectively in
understanding adding and subtracing when negatives are involved. There are hands-on models that can be
used too: plus/minus manipulatives or black/red dots or other items. A number-line is yet another model.

With ANY model we need to be sure before we begin that we have a way of working with it that is
CONSISTENT. So in using a number-line we need to determine first how we are going to represent
addition, subtraction, positive numbers and negative numbers. (This is not so complicated if you are only
using whole numbers, but when you use integers - a set of numbers that includes negatives - we need to
have a CLEAR DISTINCTION between “minus” and “negative,” and before we begin our work we need to
know what that is going to consistently be.

Here is the most typical set up:

1. a positive number is represented by an arrow facing to the right

2. a negative number is represented by an arrow facing to the left

3. for addition we connect arrows head to tail

4. for subtraction we connect arrows head to head

5. our starting place is always zero

Look at the examples below. The arrow on the left represents positive four (4), because it has a length of 4
and points to the right. The arrow on the right represents negative two (−2) because it has a length of 2
and points to the left. Notice also that there are no numbers on the number-line. These arrows represent
what they do because of the direction they point NOT because of WHERE they are. Stop there and make
sure this is clear before going on.

In order to add two numbers we do exactly what you would think. We put arrows head to tail. Below is an
example of 2 + 2 = 4. We start at zero. We draw an arrow two spaces long and pointing to the right to
indicate 2. Then we make another arrow of the same length and hook head to tail to show addition, and
we get 4, just like we expected to. The answer has been circled.

-1 0 1 2 3 4 5 6

2 + 2 = 4



Subtraction may seem a little odd, but if we use a familiar example, you’ll see that our ground rules do
work. Let’s consider 4 − 2 = 2. Again we start at zero. We represent the first number, but this time we’re
subtracting, so we will hook our arrows head to head (point to point). The second arrow, the one
representing 2 will “end” on 2, which is our answer. NOTE: It is not where the “last” arrow points that
gives us the answer. When subtracting our answer will be at the “tail” of the arrow rather than the head.
The answer has been circled.

-1 0 1 2 3 4 5 6

4 − 2 = 2

That may feel a little weird, but it does work every time. Different people have different learning styles. If
number-lines make you comfortable, this could work really well for you. If not, I encourage you to try
putting addition and subtraction in terms of money (debt) or using manipulative materials (go to
http://nlvm.usu.edu/en/NAV/category g 3 t 1.html in order to try manipulatives online!).

If you have learned rules for addition and subtraction of integers already, you know that 4 − 2 is the same
as 4 + (−2) because subtraction is the same as adding the opposite, so if we do 4 + (−2) on the number-line
we should get the same result as we did above. Let’s try it.

Start at zero. Represent 4 with an arrow 4-spaces long and pointing to the right. Our second arrow will
represent −2, and since we are adding, we will hook them head to tail. The answer is circled. Compare and
contrast with the above.

-1 0 1 2 3 4 5 6

4 + (−2) = 2

What about subtracting a negative? Well, if you know the rules (and I am presenting this as if you have
already at least seen these rules and are looking for something concrete to tie them in to), you know that
subtracting a negative is the same as adding a positive. So 2 − (−1) should be the same as 2 + 1. I’ll do
both on the next page. Compare them.



-1 0 1 2 3 4 5 6

2 − (−1) = 3

-1 0 1 2 3 4 5 6

2 + 1 = 3

LOOK CLOSELY TO SEE WHERE THE ARROWS ARE IN EACH CASE.

For the one on top, 2− (−1) = 3 I began at zero, represented positive two with an arrow 2 spaces long and
pointing to the right. I then placed an arrow representing negative one (one space long and pointing to the
left) head-to-head with the first since that is how subtraction is defined under our ground rules.

For the one on top, 2 + 1 = 3 I began at zero, represented positive two with an arrow 2 spaces long and
pointing to the right. I then placed an arrow representing positive one (one space long and pointing to the
right) head-to-tail with the first since that is how addition is defined under our ground rules.

CONCLUSION: I hope that helps. If not, consider using concepts of money and debt. Go to the site
recommended above on the internet to work with manipulatives. Another option is using patterns. I’ll
close by showing with a pattern why it is that 2 − (−1) = 2 + 1 = 3.

2 − 2 = 0
2 − 1 = 1
2 − 0 = 2
2 − (−1) = 3
2 − (−2) = 4
2 − (−3) = 5

Notice the pattern. The entire left column is 2’s. I’m subtracting in each case. The number being
subtracted is decreasing by one each time. The answer increases by one each time, SO we can see that
2 − (−1) = 3 just as 2 + 1 = 3. As you consider this pattern, think about this: “AS YOU SUBTRACT
LESS YOU ARE LEFT WITH MORE.”


