Variables

We are learning to identify the dependent, independent and controlled variables in an experiment.
Variable - anything you can change in an experiment that might affect the outcome.

Independent variable - The variable that you change. What you know before doing the experiment. The
independent variable in the example below is “Type of Exercise”.

Dependent Variable — The variable that change on its own in response to the change in the independent
variable. This is what you find out by doing the experiment. The dependent variable in the example
below is “Heart Rate”.

Controlled Variable — Any variable that you don’t change during an experiment. The controlled variable
in the example below is the 10 minute duration.

Example:
Type of Exercise (10 minute duration) Heart Rate
Walking 70 beats per minute
Jumping in place 85 beats per minute
Running 110 beats per minute

A Standard is the basic procedure used in a controlled experiment, before changing any of the variables.

In class we set up an experiment where we swung pendulums for a 15-second duration. The standard
for our procedure was:

. Length of string — 38 cm

° Mass — 1 penny

. Release position — level with the table top
. Duration — 15 seconds

We then tested one variable at a time to see how it would affect the number of swings in 15 seconds.
Each time we tested one variable, that variable became the Independent Variable. The # of swings is
the Dependent Variable. All other variables were controlled.



For example: We decided to test “length of string” to see how it would affect the # of swings. The
length of string is now the independent variable, the # of swings is the dependent variable, and the
release position, mass and duration were all controlled variables.

The results of our Swinger Experiment will be recorded on three different types of graphs:

1. Concrete Graph — What we created when we hung our different length pendulums on hooks on
a number line (which represented the number of swings each pendulum made in 15 seconds).

2. Picture Graph —This graph is a picture of the swingers hanging on the concrete graph.

3. Two-Coordinate Graph — The same information is displayed symbolically on this graph. A two-
coordinate graph shows the outcome of a series of experiments when a variable is changed by
steps.

e The number line across the bottom of all two-coordinate graphs is the x-axis. The
independent variable always goes on the x-axis. The independent variable is what we
know before the experiment starts. In our case, we know the length of the pendulum
even before we swing it. So the length of the pendulum goes on the x-axis.

e The vertical number line is the y-axis. The dependent variable always goes on the y-
axis. The dependent variable is what we found when we did the experiment. In our
case we found out how many times the pendulum swung in 15 seconds. So, number of
swings in 15 seconds goes on the y-axis.

All three graphs show the relationship between the independent and dependent variables (the greater
the length, the fewer number of swings); all three graphs can be used to make predictions. Watch for
the picture graph and the two-coordinate graph to come home in next week’s Monday Folder. | will
have them stapled together. See how the students are expected to set up and label their graphs.

Prediction — a reasonable estimation of a future event based on information or experience. Graphs are
useful for making predictions.



