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The Scientific Method- Experimental Design

When scientists are designing experiments, they try to keep all the conditions in the
experiment the same, except for one factor that they are testing. The one factor that
is changed is known as the experimental variable. All the factors that are kept the
same are known as the controlled variables.

Example #1: A scientist might wish to determine which soil type would hold more
moisture over time. Samples of various soils (experimental variable) would be selected. The
scientists would use similar quantities of soil and the soil would be subjected to the same
amount of water for the same amount of time to absorb the moisture (control variables).

Example #2: A student investigated the effect of aged-grass compost (fertilizer made from
decaying plant material) on the growth of bean plants. She thought that the older compost
would provide extra nutrients and make plants grow faster. Thirty bean seeds were
divided into three groups and planted in different flats (boxes). The flats were each given
the same amount of water and the same amount of light. Flat A was given 3-month old
compost, Flat B was given 6-month old compost, and Flat C was given no compost. At the
end of the 14 days the height of each plant was measured.

a. What was the student’s hypothesis?

b. What is the experimental variable?

c. What are the control variables? (hint: there are many)

During an experiment scientists create different testing groups. The group in which
all variables stay the same during an experiment is the control group. The group(s)
that have variables changed during an experiment are called experimental group(s).
Remember back to the discovery of penicillin. All the mice were infected with a
deadly bacterium. The control group was the group of mice that did not get the
penicillin injection. The experimental group was the group of mice that did get the
penicillin injection.

d. Looking at Example 2, which flat is the control group?

e. Looking at Example 2, which flats are the experimental group?
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Problems: Select one of the following problems and design an experiment to test the
problem. Be sure to look back at the bold paragraphs for help.

A. Susie can’t freeze her sample of Pacific Ocean water.
B. Ants keep attacking the humming bird feeder in the backyard.

My problem choice:

Describe what is causing the problem

Hypothesis for my problem

Experimental variable

Control variables

Now you need to ‘set-up’ the experiment. Be sure to label ALL of the necessary
variables for each group.

Group A Group B Group C
Control Group Experimental Group Experimental Group
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PROBLEM EXAMPLE
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Be sure to look back at the bold paragraphs for help.

When John washes his grapes using the cheap paper towels, they always rip.

*Describe what is causing the problem

The paper towels are starting to fall apart when they are wet.

*Hypothesis for my problem

I think the expensive paper towels will hold grapes better than the cheap paper

towels when the paper towel is wet.

*Experimental variable

Type of paper towel

*Control variables

mass of grapes, volume of water poured on paper towel, time the grapes sit on the

wet paper towel,

Now you need to ‘set-up’ the experiment. Be sure to label ALL of the necessary

variables for each group.

Group A
Control Group

Group B
Experimental Group

Group C
Experimental Group

C.V.=Twill use 10 g of
grapes, 50 ml of water and
allow the grapes to sit on the
paper towel for 10 seconds.

C.V. cheap paper towel

C.V.=Twill use 10 g of
grapes, 50 ml of water and
allow the grapes to sit on the
paper towel for 10 seconds.

E.V. expensive paper towel

C.V.=Twill use 10 g of
grapes, 50 ml of water and
allow the grapes to sit on the
paper towel for 10 seconds.

E.V. regular priced paper
towel




