IDENTIFYING CONTROLS AND VARIABLES
Experimental Design
Scientists conduct experiments to test their hypotheses and to help answer questions. The independent variable in an experiment is a condition that is changed by the scientist. The dependent variables change in response to changes in the independent variable. They are observed and measured during an experiment. Conditions that do not change during an experiment are called constants. Scientists use control groups to make certain that the changes they observe are the result of the independent variable, and are not due to other factors. A control group is treated exactly like the experimental group except for the independent variable being studied. 
The paragraphs below describe an observation, a question, and an experiment. For each of the experiments, identify the following:
a. control group

b. independent variable 
c. dependent variable

d. conclusion(s)

e. improvements to the experiment

1.  
Iker is concerned about global warming. He believes that much of the problem is caused by the intense heat arising from surfaces such as streets and the roofs of buildings. Iker convinces the principal of his school to run an experiment. With the help of other students, Iker raises money for a rooftop garden to be put in

on one half of his school building. For one semester, Iker keeps track of the air temperature on the half of the building with the rooftop garden and the half of the building without the garden. He ﬁnds that the average temperature near the rooftop garden is 73°F. The average temperature away from the garden is 84°F.
a. b. c. d. e.
2.  
Caroline decides to save money by switching to a generic brand of dog food for Schnookum and Schnozzer, her mastiffs. After several days of eating the new food, however, the dogs stop sleeping through the night. They whine and tug at Caroline’s blankets until she gets up to play with them. Caroline wants to know if this behavior is caused by their new food. For one week, she gives the generic food to Schnookum, and she gives the original brand of food to Schnozzer. Schnookum continues to wake her up every night, but Schnozzer sleeps all night.

a. b. c. d. e.


3.  
Gabby loves long-distance running, but her feet develop terrible blisters. Some of her track teammates suggest that the blisters are caused by her cotton socks, which absorb moisture. Gabby borrows a pair of double-layer running socks made of a synthetic blend. For two weeks she wears the synthetic socks when running, and for the following two weeks she switches back to the cotton socks when running. During this month, Gabby counts the number of blisters she develops. She ﬁnds that she develops only one blister while wearing the synthetic socks, but ﬁve blisters while wearing the cotton socks.

a. b. c. d. e.
4.  
One of Tatsu’s weekly chores is cleaning the bathrooms. He notices that the shower in his bathroom develops a gray layer of scum more quickly than does the shower in his parents’ bathroom. Wanting to minimize his scrubbing time, Tatsu tries to ﬁnd out what is responsible for this difference. He notices that his parents use a gel body wash, whereas he uses bar soap. Tatsu switches to using a gel body wash for two weeks and ﬁnds that the scum layer does not develop.
a. b. c. d. e.
5.  
Delia’s cat, Mr. Boots, tends to get a lot of hairballs. Delia worries about the pain these hairballs cause her cat and hopes to prevent them from occurring so frequently. She believes that feeding Mr. Boots a teaspoon of squash baby food three times a week will help prevent the occurrence of hairballs. In the 

the space below, describe how Delia could test her hypothesis. Identify the control group, the independent variable, and the dependent variable.

